Groundwater Hydrology and Management
Professor. Pennan Chinnasamy
Centre for Technology Alternatives for Rural Areas
Indian Institute of Technology, Bombay
Week - 12 Lecture 4
GW Reports from CGWB

(Refer Slide Time: 00:16)

7a% Groundwater hydrology

Q) &=

o and management
Week 12: Lecture 4

PENNAN CHINNASAMY
ASSISTANT PROFESSOR
CENTER FOR TECHNOLOGY ALTERNATIVES FOR
RURAL AREAS
INDIAN INSTITUTE OF TECHNOLOGY - BOMBAY

NPTEL - GROUNDWATER HYDROLOGY AND
MANAGEMENT

Hello everyone, welcome to NPTEL course on Groundwater Hydrology and Management.
This is week 12 lecture 4. The last lecture, we looked at one particular remote sensing data
that can be used for understanding long term, 20 years of groundwater approximately number
of depletion rates and across the world, throughout the planet, and at monthly intervals. So
you see a lot of data. | am using for this data, because it has been a very useful data for a lot

of regions.

However, especially in India, there are some limitations on using it. So, that is where we
could look at beyond the data and merging the data to have a single cohesive data for
groundwater management, because not all data can be taken from remote sensing, as we have
seen the resolutions and the size. Similarly, you cannot take all from the observation data,

which has its own limitations.

Measuring the deep groundwater aquifers is very expensive, you are not going to put a tape
inside and measure, think about 300 meters 400 meters groundwater touching, how do you
put a reel, you do not have that reel which goes in touches the water and it comes out.

Remember, we talked about how to measure groundwater levels. So here, this part of the



lecture series, we are looking at how to collect these data and set it up in a final timescale

model and then run for your analysis etcetera.

So, we have looked at the key data that from the water balance, what data is available, and
then we have looked at different vendors for the data as WRIS, CWC, IMD, CGWB and
other data centers. We have also looked at certain specific data that can be used for local
scale like state agencies, SWAT PWD from Tamil Nadu, etcetera.

And we have also looked at multiple stakeholder data from NGOs and publications. The
NGO and publication data is not peer reviewed, as | mentioned, and they are not going to be
liable for any found, finding authoritative finding that comes out which means it is not a
government record. And also, when you cite it and use it in your research, you can use it but

some, potentially someone may say it is not a government data, it is not a government record.

So for that aspect, it is also important to find what government reports have. So initially, we
talked about CGWB as a government level groundwater monitoring level agency. In today's
lecture, we will be looking at their reports, what do they do with the data, there can be so
much done by collecting the data and running some analysis. So, we can see how they
prepare these reports and make it available for the public.
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Since this is the only agency in India that looks at groundwater, CGWB, the central agency, |
am saying they do have a mandate to give annual reports. Sometimes the annual reports are
not on the exact year and there is some delay. However, they do get the data and produce

these kinds of delay in reports. It is a very in depth report, it is a lot of data, a lot of



technology, techniques, methods, and now analysis done in the report and we can go through

the basics.

So, in today's lecture, 1 will showcase you how you could access these reports and what does
it mean what does it mean the differences So, when you see a report like this, it will be saying
Faridabad or Delhi depending on where the report is released. So, the place is not as
important but be careful. There are state central groundwater board offices that do reports

also.

So, you have an annual report for entire India and you have reports for West Bengal, Gujarat,
Rajasthan alone and both of them may be similar in terms of the content or may not be
because of the in depth, state level latencies that mean. For example, this report would take
all the water levels in Gujarat and make a trend analysis is ground water going up or low.
Whereas the Central Groundwater Board, Gujarat report, just the Gujarat report may have
extra data focusing on Gujarat because that cannot be done in the central Indian report

because it would be too volume, too much big volume.

So, they will give you the initial findings and those who are interested in go to the state level
agencies and collect the data and report. So, it is a report which tells about the different
methods on estimation of groundwater resources, including the groundwater level methods,
the GC methods, other methods that are widely used across India for understanding the

groundwater levels and fluctuations.

It also gives you the borehole litholog data that they have collected, we have gone through in
class, what is the borehole, how do you collect data and an interlock, etcetera. But what
CGWAB does is, they also take it to the labs, they have a chemical lab with CPCW, CPCB
central pollution control board, and they have other private agencies where they could test

these values and get record.

So, because they have monitoring wells, and they have exploration wells, where they dig and
assess the aquifer thickness, permeability, hydraulic conductivity, etc, by by taking samples
and taking it to the labs. So, this report can serve as a hydraulic conductivity database for
your regions. Remember, | used to trees and sherry for the entire planet, if you know the rock
if you know a soil type, you can assess the hydraulic conductivity, but it is a big range, there
is a big range that trees and sherry has given.



Now, this certain one water board data would be anywhere in between that range. So, now
you have your fine tuning your range, so that you could address these differences in the in
your reports and research. So, then, what you do is you have groundwater level analysis as |
said, the key data that they collect on long term is the groundwater level.

The other data maybe one time collection, the exploration wells rainfall is collected from
IMD. So, what CGWB collects is samples which are sent to lab and some properties are
measured including the water quality, but most important the frequency in which water level
instructed is the highest in CGWB the other data compared to other data that CGWB collects.

So, what do they do with the groundwater level? They analyze the annual recharge for a basin
or for India or even for a state district boundaries. How much recharge has happened? So, the
pre monsoon level groundwater level before the monsoon and then after the monsoon it rises
up. So, that is being captured by the post monsoon water levels that is why they have
seasonal groundwater levels pre monsoon, post monsoon, winter and you have somewhere

around spring you have one what level.

So, kind of seasonal, and the season is enough to capture the recharge because pre monsoon
to post monsoon is the recharge and post monsoon the water levels deplete to pre monsoon.
So, if you have 2 years, let us say 2012 and 2013, 2012 pre monsoon which is August is taken
as a lower level and then from there you have a high level in the pre monsoon we can take as
May for the month of May 2012. And then August is the post Monsoon 2012.

So, now | can estimate the recharge, but the discharge how the groundwater goes down, I
have to go to the next year, next May. So, from August 2012 to May 2013. How the water
level comes down is the discharge. That is why you do not follow a calendar year for

hydrology investments.

You only follow a hydrological calendar or water calendar. A water calendar is when you
have rainfall the day 1 starts and then 365 days later, you have all the seasons coming in. So,
normally in countries like Western countries, they have a water calendar and the water
calendar starts in the month of the monsoon. So, for example, if it says in June in
Maharashtra, we call June 1 as the calendar start or June 6 when the rainfall comes as it the

calendar start.

So, now how to estimate annual recharge, which they do for you and the annual discharge is

done. And the same is done for every block, the smallest they do is block the largest they do



is for India. So, if you do the block level estimation, and you find that your recharge is more
than the discharge, then you are positive net groundwater positive. However, your discharge

if it is lower than your recharge, then you are net groundwater negative.

So, then we saw the percentages, if you are using 0 to 50 percent, you are safe and those
kinds of things we saw, 70 90 percent is which is still net promoter positive is critical. The
over exploitation, above 100 is over exploitation, that is the concern and most regions in
India are going through that phase because of higher pumping for groundwater for agriculture

and higher pumping because of technological interface.

They also do budgets. Budgets on how many wells are there exploration. What are the
maintenance costs for that? And also, what are the explorations they do? What are the science
they bring? All these research has a budget. So, they discuss the budget and office details,
which means where do you go and collect data. For example, these books may have historic
data also, which is reference inside the book you will not find because of the volume. As |

said, you do not find all the data.

So, what you do in those kinds of scenarios is you go to the office, you approach the office
and see if they give the data for you. And the point is you need to buy the data, whichever
you discuss with them by email or you go in person and say | would like to have this data.
What do you think about sharing the data with us? And what is the what is the sensitivity is
on the data where | could use where | cannot use these data, for example, we do not know
what the sensitives are. And it is better not to ask them. Why is it sensitive, just as if the data

can be shared, and then use the data. Not all data is available for public or academic reasons.

So, those office details are very important where you can go ask them about the different
procedures, the scientists are very good, we have different scientists levels in CGWB, |
remember when | was student also, | used to communicate with the CGWB office in
Chennai, in Basant Nagar, and they are very, very helpful, they would teach the concept, etc,
because they are also always interested and they are happy to see people who like to work on

groundwater as a student.

So, coming back and all the other data that is available is water quality data from these
groundwater reports which are also very, very handy when it comes to understanding the
groundwater change.
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So, the normal reports are kept in this kind of an archive we will go through this and you
could see that 2005-2006, there was a report 2006-7, 7-8, 8-9, 9-10, 11-12, 13-14, 15-16, 17-
18, 19-20, so all the reports are here except the 2021, maybe the COVID issues they were
working on it and the data was not collected sample, etc because of travels restrictions. But

however, we have all the data for the last 15 to so years.

And we will be looking at the some of the reports and what they have in this coming session.
So, let me share the screen on how to find this link. You can go to the link but I always teach
you how to google it because sometimes the link changes. | cannot give you a link and expect
it to be there for the next 5-10 years, so | would | would support more on teaching you how to
find it so that you can also check it later.
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So, now my new tab is visible and what | put is CGWB groundwater report. And | click OK.
So, type CGWB one word report in Google. So, that is what | type in Google and you will get

all these links. The first

to report.

link is what is necessary, so | will just click it annual reports and go
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GROUNDWATER SCENARIO IN WEST

BENGAL AT A GLANCE

Location(bound)

NLatitudes, 21931°0°, 27433'15”,
€ Longitudes, 85045°20", 890330,

Geographical Area

8875250,k

Population (2011)

5.13‘47"116

Rural Population

*
62183113

Urban Population

29093002

No. of Districts

3

No, of Blocks

31

Normal Annwal Rainfall

1,234mm- 4,136 mm

Net sown area

49122 ha

Area under forest

1173669 ha

Area not available for cultivation

1839970 ha

Other uncultivated tand excluding fallow

105008 ha

Current Falow land

574244 ha

Cropping ntensity

m%

Net ground water availabity (As on March-2017)
(based on GEC '2015 methodology) {for 36 istands)

3964 BOM

Total annual ground wate recharge
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And, | will also show you that you can say let us say, West Bengal. See you can have a
region report. | will just click on this to show you that report also. Just one example, then we
will go back to the national board. So, while this is downloading, it is ready to download, you
can see that, see groundwater year book they call it as a year book and it is 2019-2020 West
Bengal, WB stands for West Bengal and AN is Andaman and Nicobar Islands.

So, what is this like every region has a regional office and that office is mandated to monitor
groundwater in certain locations. So, this says West Bengal office has to monitor West
Bengal plus Andaman Nicobar Islands maybe the size of the state also plays a role. Because
Maharashtra is bigger, much bigger than the West Bengal size and | would assume that West

Bengal office is as big as Maharashtra Supreme Court. Two states in one office.



So, you could see here that the year book is done. And then the Eastern Region Headquarters,
as | said, the whole headquarters is in Delhi, whereas the region headquarters is in Kolkata,
all these you have, you have a foreword telling what it is. And then as a small budget of the
groundwater water budget, so the net annual rainfall, net zone area, cropping recharge stage

stage of the element is only 15 percent. So, this is the water budget.

How much water total recharge is 43.82 billion cubic meter, net groundwater availability is
39 point 64 billion cubic meter, and the use is only 19.94 billion cubic meter, which is
approximately 50 percent 50.29. So somewhere, you see that the availability and the draft is

still, you get only 50 percent use in West Bengal.

So, the critical blocks and immutable blocks, as a state, maybe 50 percent small, but when
you go to certain locations, there is more commodities, that is what this data is showing, and
that is how the Andaman and Nicobar also, but again, as | said, let us focus on one national
report. And then you would kind of look at the state report for data as and when you need it.

So, when you type in the first thing that comes to CGWB annual reports.
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Under the Supervision & Guidance of

Dr. Ranjan Kr. Ray
Sclentist D & TS fo Member (HQ)

Compilation by
Dr. Rakesh Singh, Scientist B
Sh. S. N. Dwivedi, Scientist C
Ms Shilpi Gupta, Scientist B
Ms Ankita Bhattacharya, Scientist B
Dr. M. Senthil Kumar, Scientist C

I will take the latest one which is the 2019-2020 data and you can see that this report was
done in 2021. So, one year it takes for them to release the data. So they collect data for 2019
2020 but it takes one year to make this report and then they release it. So under supervision,
who did it to scientists, as | said scientists starting from C to G, scientists G is kind of a high
level, so, what we have here, the young scientists who are working on it very very helpful

they will be if you go and approach them.
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EXECUTIVE SUMMARY

Central Ground Water Board (CGWB), a subordinate office of the Department of Water

Resources, River Development and Ganga Rejuvenation, Government of India, is the
National Apex Organisation entrusted with the responsibilities of providing mm%r: inputs
for management, exploration, monitoring, assessment, augmentation and regdlation of
ground water resources of the country, Central Ground Water Board was established in
1970 by renaming the Exploratory Tube wells Organization (ETO) under the Ministry of
Agriculture, Government of India. Later, it was merged with the Ground Water Wing of the
Geological Survey of India in Year 1972, The Board carries out its activities theough 18
17 ffices and 10 State Unit offices located in States/UTs.

(NaQuIM)

NAQUIM s one of the important Programme of Department of Water Resources, River
Development and  Ganga  Rejuvenation being implemented by Central Ground Water
Board. Under this program, it s envisaged to cover nearly 25 lakh km’ area of the country
for which Aquifer Maps are to be prepared and management plans to be formulated for
sustainable management of ground water resources in the country. Several activities such as
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Budget & Expenditure

During 2019-20, an expenditure of Rs. 25133.48 lakhs under the Plan and Rs. 23549.61 lakhs

under Non - Plan was incurred by the Board to carry out various activities. The Plan- wise

expenditure s asindicated below,

Sr. No. | item of Work Budget  |Revised | Final Grant | Expenditure |

(Rs. in Lakhs) | Estimate (Rs.|(Rs.  in | (Rs.in Lakhs)
intakhs) | Lakhs)

Pan (GWMRSTSP, (2750000 | 2561800 | 2574100 lasnm

Gross) 12

Non-Phan 290500 | 2026200 | 2428200 | 23549561

RGNGWTRI S800 | 32100 MM | 26904

1

NHPI(Plan) | 10878 2790 (2790 [o8s |
Building for Offices | 200000 | 180000 | 180000 | 173636
Deduct Recoveries | 1500.00 1500.00 1500.00 863.60

= ANNUAL REPORT

management, exploration, monitoring, assessment, augmentation and regulation of ground
water resources of the country.

1.2 MANDATE AND OBJECTIVES

The mandate of Central Ground Water Board is to "Develop and disseminate technologies,
‘monitor and implement national policies for  scientific and sustainable development and
management of India's ground water resources including groundwater exploration,
assessment, conservation, augmentation, protection from pollution and distribution based
on principles of economic and ecological efficiency and equity”. Commensurate with the

« Aquifer mapping for
maps & management plans
« Periodic long term monitoring of ground water regime for creation of time series

« Capacity bullding in ground water development and management through training,

* To enhance ground water sustainabiity through antifical recharge and rainwater
harvesting measures for arrestingthe depleting trends of ground water,

* Regulation of ground water development and sustainable management of ground
water

* Technical assistance to Defence and Gowt. organizations for providing feasible sites
for ground water sources for their water supply schemes.

1.3 ORGANIZATIONAL SET UP k

The Central Ground Water Board is headed by the Chairman and has sx full time
Members namely, Member (Head Quarter- HQ), Member (North & West), Member (South),
Member (East & NGI), Member (CGWA) and Member (Finance). The other Members of the
Board are al ex-offcio being the nominees of institutions in related fiekds of expertise. The

So, the executive summary and average abstract will be very helpful to look at these kinds of
reports because you can get through all of it in one go. The first thing | would like to start
here is the budget. What do they use the budget for how much in lakh rupees, in lakhs. So,
this is around lakhs, do 27500 lakhs, so that is approximately 275 crores.

So, you have to certify crores spent on that year and then revise estimate expenditure. So, you
see how much budget was given how much final grant was given and how much was used.
And then, non plan all these things, building officers, recoveries NHP is the national
hydrology plan, which is their mapping the aquifers and size and all those kinds of things. So

you can see how the budgets are broken up and how they are used.

And then some mandates about CGWB what are their objectives, you can find everything. So

as | said, please go through these reports before you approach the central groundwater board



because board of central groundwater say give data for this location. They just say go to
WRI’s website because now everything is online. I remember when | was a student as | said,

there was no WRI’s website.

So, the data sometimes was available on the central groundwater board, but the location was
not available, it will be like district this is when, so how do you map it. So, that was a
difficulty and CGWB helped in those kinds of locations, but now everything is shared. So, be

careful, be knowledgeable, do your homework before you go there. And as for the right data.
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The Central Ground Water Board s headed by the Chairman and has six full time

Members namely, Member (Head Quarter- HQJ, Member (North & West), Member (South),
Member (ENL NGI), Member (CGWA) and Member (Finance). The other Members of the
Board are all ex-officio being the nominees of institutions in related fiekds of expertise. The
ex-officio members are:
 The Joint Secretary (A), Ministry of Water Resources, River Development and Ganga
Rejuvenation.
© The Joint Secretary (GW), Ministry of Water Resources, River Development and
Ganga Rejuvenation.
o The lointSecretary & Financial Adviser, Ministry of Water Resources, River
Development and Ganga Rejuvenation.
o The Joint Secretary, Ministry of Environment & Forests.
o The Chief Engineer, IMO (WP &), CWC
o The General Manager, ONGC, Ministry of Petroleum & Natural Gas.

Structure of Central Ground Water Board

Chairman

Structure of Central Ground Water Board

Chairman

Raj Gandh National
Ground Water Tranng &
Research Institute

MEMBER (CGWB-HQ)
Responsible for al Policy Planning and Coordination for the folowing actviies:
g and { tvities of CGW
o Coordination with other Members of the Board for monitoring of implementation of
Annual Acton Plan

o The work pertaining to procurements, Material Management and operation.
o Progress Monitoring of all schemes, Documentation and publications
o Research, Innovation with various Institutions and Bilateral Cooperation.

Organization set up. How the hierarchy is set up all these things, as | said, there are scientists
and then officers, division managers, etc. Which is again not needed for us.
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Table 1.1- REGIONAL OFFICES OF CGWB.

REGIONS & REGIONAL OFFICES

STATES/ UT's

NWR, Chandigath

Punjab

th
g

Haryana
Chandigarh

NWHR, Jammuy

North Western Himalayan
Region, Jammy

Jommu, Kashmic &
Ladakkh

NHR, Dharamshala

North Himalayan Region,
Dharamshata

Himachal Pradesh

WCR, Ahmedabad

West Central Region, Ahmedabad

Gujarat

Daman & Diu

NCR, Bhopal

North Central Region, Bhopal

Madhya Pradesh

WR, Jaipur

Westen Region, Jaipur

Rajasthan

NR, Lucknow

Northern Region, Lucknow

Uttar Pradesh

UR, Dehradun

Uttaranchal, Dehradun

Uttarakhand

ER, Kolkata

Eastern Region, West Bengal

West Bengal

Sekkim

Andaman & Nicobar
Islands

NER, Guwahati

Assam

Acunachal Pradesh

Manipus

Meghalaya

Mizoram

Nagaland

Trigura

MER, Patna

'Mid Easten Reglon, Patna

Jharkhand

SER, Bhubaneswar

South Eastern Region,

Odisha

NCCR, Raipur

North Central Chhatisgarh
Region, Raipur

Chhattisgarh

R, Nagour

Central Reglon, Nagpur

Maharashtra

Pune

Dadra & Nagar Havell

SWR, Bengaluru

Karnataka

South Bengal
ot galory o

3

SECR, Chennai

South East Central Region,
Chennai

Tamil Nadu
Puducherry

SR, Hyderabad R

Andhra Pradesh

, Hyderabad

Telangana

KR,

Kerala Region,

Kerala

Table 1.2- ENGINEERING DIVISION OFFICES OF CGWB

DIVISION STATE

And here is the regional offices. So, always go to the regional office, it may not be called as
directly CGWB Chandigarh, it is North Western Region, Chandigarh, CGWB. And what are
they responsible for. So, there is a North Western Region in Chandigarh responsible for

Punjab, Haryana and Chandigarh and then there is a North western Himalayan region, Jammu

Kashmir and Ladakh.

The Chennai which when | used to go they would take care of Tamil Nadu and Puducherry,
Pondicherry is small, so, Puducherry in Tamil Nadu would have been mixed together and
then let us look at Nagpur goes with Maharashtra and Maharashtra includes Pune and Dadra

and Nagra Haveli and so, you call up see only some states just by themselves Odisha for

example, Uttarakhand and those kind of things.
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Table 1.2- ENGINEERING DIVISION OFFICES OF CGWB
DIVISION STATE

Gujarat

Daman & Div

Punjab

Haryana

Chandigarh

Nep Delhi

Varanasi Uttar Pradesh

Tami Nadu

Chennal Puducherry (UTP)

Kerala

Bihar

Jharkhand

Maharashtra

Dadra & Nagar Haveli

Assam

Arunachal Pradesh

Meghalaya

Manipur

Nagaland

Ahmedabad

Ambala

Guwahati

Tripura
Jammu & Kashmir
Andhra Pradesh

= ANNUALREPORT

Table 1.3- STATE UNIT OWILT (5U0) OF CGWB
Suo STATE REGIONAL OFFICE

Agartaly Tripura NER, Guwahati
Allahabad Uttar Pradesh NR, Lucknow
Belagavi Kamataka SWR, Bengaluru
Itanagar Arunachal Pradesh | NER, Guwahati
Jodhpur Rajashtan WR, Jaigur

RK. Puram New Delhi
Pune Maharashtra (R, Maharashtra
Ranchi Jharkhand MER, Patna
Shillong Meghalaya NER, Guwahati
Vishakhapatnam | Andhra Pradesh SR, Hyderabad

And then, there are engineering divisions you can go and see where engineering divisions are

kept, state unit officers, etcetera.
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2. NATIONAL AQUIFER MAPPING

INTRODUCTION
The National Aquifer Mapping & Management Programme (NAQUIM) has been taken up
country-wide under “Ground Water Management and Regulation” Central Sector Scheme of
the Department of Water Resources, RD & GR. The major objectives of the program are:
o Delineation and characterization of aquifers in three dimensions to understand their
disposition
Identification and quantification of groundwater issues
Development of suitable groundwater management plans for interventions to
ensure sustainability of ground water resources.

Under the initiative the existing available information of aquifer is compiled, synthesized
and data gaps are filled through new data generation through explocation and then
preparation of aquifer disposition in 3-D and aquifer-wise management plans suggesting
varlous interventions to optimize ground water withdrawal, identifying aquifers of potable
groundwater for drinking purpose in quality affected areas and sustainable management of
groundwater resources.

METHODOLOGY & APPROACH
A multidisciplinary sclentific approach using advanced tools / techniques including remote

GETTMCITON SNG GUATTICONION OF BIOUTOWITT Touc,
o Development of suitable groundwater management plans for interventions to
ensure sustainability of ground water resources,

Under the initative the existing available information of aquife is compiled, synthesized
and data gaps are filled through new data generation through exploration and then
preparation of aquifer disposition in 3-D and aquifer-wise management plans suggesting
varlous interventions to optimize ground water withdrawal, identifying aquifers of potable
groundwater for drinking purpose in quality affected areas and sustainable management of
groundwater resources.

METHODOLOGY & APPROACH

A multidisciplinary scientific approach using advanced tools / techniques including remote
sensing, GIS, geophysical techniques, ground water modeling etc. is being followed with
broad objective of preparation of aquifer maps and development of management plans. in
‘order to study the application of advanced techniques, initially six pdot projects were taken
up by the Board in 5 different States representing the hydrogeological complexity of the
‘country during X plan. The areas were in Maharashtra (part of Nagpur distrct), Rajasthan
(parts of Dausa and Jaisalmer districts), Bihar (part of Patna district), Kamataka (part of
Tumkur district) and Tamiinadu (part of Cuddalore district). The leatning of the Plot projects
have been synthesized and adopted nationwide for implementing Aquifer Mapping and
Management programme.

So, they also give a forward on what are the managing, what are they applying the data, what
are the manpower use for. For example, the National Aquifer Mapping Plan is a big plan that
have been started and going through the lot of budget where they map the aquifer boundaries
in India. So when you go to this report, you can find those types of methodologies how they
do.

So, for example, when we go to WIR’s website, you see the boundaries, but you do not see
the method in which the data was collected and this is the report which gives you that
information.
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Fig 3.1 Summary of methodology and approach of the Aquifer Mapping and Management
programme

So for example, the flowchart is given. Data gap analysis the floor for aquifer maps and
management plans are given. So, when they get the aquifer any any type of requirements,
research or monitoring requirements, they will go through these flowcharts to first assess
what is data gap analysis, generate data integration, data preparation for maps, and then each

aquifer once it is mapped, has a management plan. So, that has been made.

And then presentation at regional offices review by members review by central level expert
committees where for example, IT professors would sit and go through and then finalization
of aquifer maps and plans. So it is a very scientifically well focused flowchart, which tells

where is the gap, what data do we have to generate or print and then they do this mapping.
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So, this is how much area has been mapped all these different plans and data on these will be
there. So these are the groundwater exploration. As | said, you see the big driller that comes
in, it drills inside takes samples at each and every depth that they want. And then it says like
160 meters below ground water level in Wardha district, Maharashtra yielded a discharge of
46.5, 46, 465.6 liters per minute. There is a lot of water. So, what they do is? They measure

the yield. Also they measure the samples, take the samples on what type of hydraulic

targeted, however aquifer maps and management plan for an area of 667 lakh sqlem have
been prepared. During the period 2019-20, aquifer maps and management plans were
developed for an area of 2.16 lakh k' (Table 2.1).

50 far aquifer maps and management plan for an area of 13 lakh sqkm have been prepared,

Table 2.1: State ws i Programme
during 201920

Andhra Pradesh 743
Toangara 16658
Tomi Nod 258
Kerala 294
13417
U7
3546
70
1326
20428
4
1329
17883
2186
216905

MEETING OF INTER: TTEE (NISC)
National Interdepartmental Steering Committee (NISC) on Aquifer Mapping & Management

Program (NAQUIM) has been constituted by the Department of Water Resources, River
Development and Ganga Rejuvenation with Secretary (WR, RD & GR) as the Chairman and

including 94 wells constructed in Tribal areas and 38 wells in Drought prone areas (Table
3.7)of the country.

Fig. 3.1 EW at Samarth gaon village in Satara
wloka of Sataa disrct,
dscharge of 731 ipm

fed 0 2 depth of 160 mbgl at

Dohegaon vlag
Wardha disrict, Maharashtra yelded a discharge
ol 4655 1pm

conductivity is there, those kind of things.
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Fig33. High e QVs1132kgm b ploratory
125m; Fractures: 75-80m)in Hard Rock at swarguda, Sahibgan] Block, Chandau district

(Aspirational), UP

The Board since inception has driled 42149 bore holes (including 7682 bore holes through
outsourcing) 35 on 31.03.2020 to identify worthy areas for ground water development in
the country. The statement showing State-wise distribution of boreholes drilled/completed
till March, 2020 in the country s presented in Table 3.5.

Table 3.1 Region/Division/State wise Deployment of Rigs during AAP 2019-20

g o ~ Mumber OfRigs
OTH | ouR

Ny | Viame | e & oo s | s

NWR, Chandigarh Punjab,Haryans and Chandigach

WAmbala
U0, Delhi De

WA ipur X,Jodhpur Rajasthan

WCRANmedabad | Lahmedabad | Gujarat

NCR Bhop 0 Bhapal Madhya Pradesh
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the country. The statement showing State-wise distribution of boreholes drilled/completed
till March, 2020 in the country is presented in Table 3.5,

Table 3.1 Ustate ployment of Rigs during AAP2019-20
= P Yo Number Of Rigs
o | om

NWHRJamma | ViLJamms Jamenu & Kashene 3
NW, Chandigarh Punjab,Haryana and Chandigarn 2

WAmbola
SU0.Delhi Dei ' 1
Wh,ipur Modhpr Rajasthan 2| s s
WORANmedabid | LANmedabad | Gujwat AR 6
NCR Bhopal 0, Shopal Wadbya Pradesh A A
NCCRRaipur o Raipur Chhattisgarh . 4
CRNagour ViNagper Mabarashtra 5 s

v Exstern UP |2 5
NRLucknow

W garelly Western U 3 )
MER Patna VRanchi Bihar and Markhand 1] s

West Bengal, Sikim and Andaman &
B Kolkata W olata oot " e
Arurachal Pragesh,  Assam,
NERGuwahati | VGuwahati | Maniper, Megahaliy,Tripura
3] 2 s

SeR Shubaneswar | Xahubaneswar | Orissa 1] e s
Skifydeabad | O Hyderabad | A2, Teangana 5 5
SWRSagabore [ v, angalore | Karmataka s s
SECRChenns | V,Chennal Tami Nodu 1] e 5
K Tovendrum | v Chennal Kool

@
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kDevad | viswrely | unarsthand
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CUMULATIVE ACHIEVEMENT

DALRNN 2019:20 (SINCE APRIL 2019)

W ow | m
[

[
2 |1

]

s:!::osszoo-oz-

High discharge rocks, and then how many rigs they did, how many samples they collected
this rig samples this deep drilling samples, how many did they go and all these small,
abbreviations are given normally in the text. So, if you go through the text or here it is direct
rotary, dual rotary, down the whole methods. Every single method is actually captured and

then they show where the total number of drills have been done.

So for example, you will see 6 drills are done in Gujarat for sure because there is more data
that is needed, more depletions going on. So, they would like to see more data to understand
why the depletion is going on. And then in the where they have to measure the yield
discharge. And here is the statewise well constructed in 2019-2020. As | said, they do have us
but maybe it is not enough. And all these wells, most of them are open wells or dug wells.

And the parameters which go in the deep aquifers are very limited.

For example, as here Gujarat you do not see any parameters. And we know that Gujarat is
facing a lot of groundwater issues. Punjab, for example, has deep deep groundwater issues,
but there is no parameters. So, here is where they do put some budgets for the next year to
have more wells in for monitoring. Then in the district wise, how many wells have been

constructed, those kinds of things. So, I will skip the wells.
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Table 3.10 High Yielding Wells xplored during 2019-20

District  Block/ Taluka/ Village:
Mandal

Andhra Pradesh  YSR Kadapa nrmw
Mt

AodhraPradesh  YSRKadapa  Mydukuru

B8] mdapradesh  YSRKadapa  Mydukuru
Chhattisgarh Balrampur
B Cwattisgah  Jashour
B Ohattisgen Bavampur
Kangra

SEEBIE
ZEE2E2EZRE 2

by -

Rajourl
Udhamout
Rajourl
Sandoh

37th Bn, 1TBP

ANNUAL REPORT

West Bengal
Uttarkhand
Uttar Pradesh

TOTAL |63

Table 3.7: Division/ State /Head wise Achievement n Normay Trbal/ 201920 (a5 00 31.03.2020)
NORMAL TRIBAL DROUGHT TOTAL
W[ ow ow[ez] T [ew

IO
o]0
(o9
o]0
(0]
I

STATE/ UT ==
DIVISION TE/ W

LAHMEDABAD | Guanat 2
Haryana
ILAMBALA Punjab

el
ILVARANASI Uttar Pradesh
Tami Nady
Kerala

Bihar
harkhand

IV.CHENNA!

V.RANCHI

[FEEREEEEEER]

ole|elel~lele]el=]r
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During 2019-20, 2 total of 1217 Vertical Electrical Soundings (VES), 28 line km 10 resistivity
profiling and 29 borehole logging have been conducted in various parts of the country to
ascertain water bearing layer at different depths as well as in finalizing the tubewell
assembly, Region-wise geophysical progress is mentioned in Table 4.2,

Table 4.2 GEOPHYSICAL ACTVITY PROGRESS




Now, let us look at the data. Yes, so here is where they have some high yeilding aquifers,
they have identified drill discharge, and they also say if it is, EW or open well. So these, these
are very interesting to understand why they have these selection. And is it an expertly well, or

observation well.

For example, all these wells that you see here, that they plan to put are either EW, which is
exploratory one year, one time, they will take a sample and take the yield or they have open
well, open well is always been monitor. So, you see that there is lots of exploration wells,
they want to put down rather than open wells and parameters. | would say that to be more

adaptive towards getting more data, but let us see.

So, here, they have also measured some resistivity on seeing how much resistance is there for
drilling, drilling and all these things, they have constructed a 3D map which we have seen in
class. Fence diagram, where they have the little logs, go logs, and then they use a software to
connect the lithology and only two layers that are in the file lab, clay and sand.

So, as | said, the exploratory wells are taken and these EW wells, you can see EW they are in
the bracket are then linked to each other to a lithography, stratigraphy techniques, and then
this kind of fence diagrams are made to show how the aquifer thickness. So, again, all these

have been discussed in class. So, please go ahead and look at it.
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Number of Analyzed samples

Heavy Metals(Done by ICPMS
ixcluding U, As, e eic)

NWHR, Jammy
NWR, Chandigarh

ViR, Jalpur

WCR, Ahmadabad

NCR, Bhopal
NCCR, Raipur

CR, Nagpor

N, Lucknow

UR, Dehradun

MER, Patna

ER, Kolkata

NER, Guwahati

SER, Bhubaneswar
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And then, they also talk about the water qualities analyzed, and then how much of them have
heavy metals, those kinds of things. Now, we get into the data region wise water sample
analysis, the region, so here they break India into regions, central region, northern region,
southern region, southeast region, those kinds of things. And all these region what is included

in the region is already given on the top in the book.
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7. SHORT TERM WATER SUPPLY INVESTIGATIONS

The Board provides technical assistance to Defence and Government agencies /
establishments  to solve their immediate water supply problems by conducting request
based investigations for selecting suitable sites for construction of ground water abstraction

structures. During 2019-20, 3 total of 139 such request based investigations were carried
out by the Board. Region wise/ state wise status of such investigation is given in table 7.1
and fig, 7.1

Table7.1 REGION/ STATE WISE WATER SUPPLY INVESTIGATIONS DURING 2019-20
Number of Water
Rpons e Supply Investigations

Chandigarh 8

NWR, Chandigarh | Punjab

4
Haryana %
NWHR, Jammy Jammu & Kashmie %5

1

NCR, Bhopal Madhya Pradesh 2
WR, Jaipur Rajasthan 3
3

6

NR, Lucknow Uttar Pradesh
UK, Dehradun Uttarakhand
10 Assam 16

1
2
3
4
$ NHR, Dharmshala Himachal Pradesh
6
7
8
9

So, some more data is collected on evapo-transpiration rainfall, you can see it on rainfall is
there and then distribution of actual rainfall 2019, which is basically taken from IMD records
because it is government. And, then water supplies schemes. So, now, we come to the

groundwater monitoring.
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analysed show water level in the range of 0- 5 m bg). Very shallow water level of less than 2
m bgl (32 %) is observed in almost al the states, such as except Chandigarh, Daman & Div,
Punjab, and Tamil Nadu. All the other states/UTs have more of less considerable percentage
of wells showing water level of less than 2 m bgl. Almost 30% of the wells analysed show
water level in the range of 2 - 5 m by, especially in the states of Uttar Pradesh, Bihar,
Jharkhand, Chhattisgarh and the western coastal plains. In major parts of north-western and
western states, depth to water level is generally deeper and ranges from about 10- 40 m bgl.
In parts Delh, Haryana and Rajasthan, water level of more than 40 m bgl s also recorded.
The peninsular part of country recorded a water level in the range of 2 to 20 m bgl.

Number of

Ranges, August 2019, India

“n
an
s
1641
99

57
N

25 510 1020 040 >80

e

Depth to Water Level Ranges in mbgl)

Number of wells in different ranges between August the number of stations and what is the
depth of the well. For example, the total wells around 50,000, and then how much of them are
0 to 2 meters below the ground those kinds of different statistics they have given.
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aquifer and resultant ags
specific artificial recharge structures,
The location wise details of area undertaken are as below:

Fig.10.1 MR-12 & MR-13 Over Exploited water shed of Osmanabad Taluka, Osmanabad District,
Maharashtra state

This is the important map which I would like to show the four maps, the four seasons that
they collect. So, depth water level pre monsoon, depth water level peak of monsoon and then
depth water level post monsoon. So, sometimes, May August, October, | will say that is for
four months and the depth to what level January. The pre monsoon and post monsoon

depends on the monsoon calendar and also depends on the need for data.

So, here you see when you see the least water you see the least water in the pre monsoon
season. If you look closely, you can see all of them are red or yellow, which means the depth
from the top to the water level is at least 5 to 10, yellows is 5-10 meters and red is greater

than 40 meters. So, this is the pre monsoon.



So, let us put a calendar to this for Maharashtra this could be the May month and then you
have August, August is the peak of the monsoon season because June the monsoon starts it
picks up in July and August will be the peak so you could see July August peak has
influenced the good rainfall on the western region. So, the water level is only 2 meters depth,
so here initially it was 5 to 10 meters. But now the water recharge has helped the water level
to bring up. However, this region is getting not much help, because a monsoon does not help

in that particular month, August.

Then we have the post monsoon season where the some rainfall does go up north, and you
will see more green color happening here. Green color means that water level is 2 to 5
meters, which is almost 6. And then, in January after the monsoon is done, the post monsoon
period is gone. Now the rabbi season is there where crops are grown using the groundwater,
you see again, the blocks are turning into yellow and then red eventually. So, the progression
is yellow is kind of still safe, but then from yellow to pink and red is really really concerning.

And that is where these water levels are going ahead.

So from here, they have done all these recharge estimates a lot of data on mapping, some
particular exploitation studies are given in the book as | said you can take the Maharashtra
book you will get a full record of all the studies in the annual groundwater book we only take

some snippets some studies from here and there.

(Refer Slide Time: 31:20)
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The construction of AR structures started in all the three areas during Nov - Dec 2019. The
progress till March 2020 is as below in table 10.1.
Table 10.1 PROGRESS OF AR STRUCTURES TILL MARCH 2020

SiNo. | “Vame of the Block Progress (til March, 2020)

| Osmanabad Block
(Osmanabad District,
| Maharashtra)- Semi

| Pulivendula (0ist. YSR 16 completed,
| Kadapa, Andihra er k: Al 4 completed
| Pradesh)- Over Sub Surface Barrier: 01 completed.
| Explotted echarge Shafts: 35 completed
Piezometer: 13 completed
Project completed in November 2019
| Bachennapet (Dist Check Dam: Al 06 completed,
3 | Warangal, Tetangana) et
i Over Exploited
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Warangal, Telangana)- | Sub Surface Barrier: 01 completed

Over Exploited Recharge Shaft: All 31 completed
Prezometer: All 08 completed.

Fig.10.4 Photographs of activities at some of the sites in Osmanabad distt., Maharashtra

Fig.10.5 Sub-surface barrier under construction
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Anticipated impact of artificial recharge structures:
o Artificial recharge structures will augment ground water resources, by utilizing the
monsoon runoff and also the surface water released from the canal to the existing
MiI tanks in the area.




So, here they have done some artificial recharge structures here which we also looked at in
class, they have taken photographs of some artificial recharge structures along Maharashtra
percolation ponds, subsurface barrier for addressing the flow, check dams have been
constructed and repose, leaky dams everything that we discuss in class mostly are shown

here.
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Tiwasa (Gates in open position) Ajra Phata (Rubber Dam - Inflated Position)

Programme on State Specific Ground Water Issues
through different Regional Offices of CGWB:

- CR, Nagpur in Pune, Maharashtra

- NCCR, Raipur in Raipur, Chhattisgarh

- NER, Guwahati in Mizoram

= NHR, Dharamshala in Dharamshala

- SWR, Bangalore in Goa .

o About 15 officers from CGWB have been participated in the 2nd International
Conference on “Sustainable Water Management’, at Pune, Maharashtra during 6-8, Nov
2019. Hon'ble Minister, Ministry of Jal Shakti,
has released the Book edited by CGWB
entitied“Empowering Village Communities for a
Sustainable Water Future - A Resource Book for
Jaldoots™ i the 2 International Conference at
Pune. About 09 abstracts/Full papers have been
accepted by the organizer from CGWB on various
topics  relating  to  Sustainable  Water
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Jaldoots” in the 2™ International Conference at
Pune. About 09 abstracts/Full papers have been
accepted by the organizer from CGWB on various
topics relating to  Sustainable  Water
Management and Senior level officers have
presented the various ground water challenges
and the way forwar

o Co-ordinated with IHE-Delft, The Netherlands and
organized 2™ International Training on Ground
Water Flow Modelling for 25 Officers from State &
Central Implementing agencies under NHP during
July-August, 2019 at IHE, Delft, The Netherlands (07
Officers ~ State Agencies; 16 CGWB Officers + 02
Officers ~Central Agencies)

And the gates of the dams are the least the water and then some events that they did for water,
groundwater news and authority will be showcased. So most importantly, the data is here, the

trends are analyzed at a national level.
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13, PRADHAN MANTRI KRISHI SINCHAY! YOINA ~ HAR KHET KO PAANI-
GROUND WATER

Government of India envisages providing ‘Har Khet Ko Pani (HKKP)' with a goal of doubling
the farmer incomes. A major thrust area to boost agriculturs! income is to provide irrigation
to all the farmlands to enhance food-grain production"with consequent benefits like
employment generation etc. at village level. Government of India has approved Prodhan
Mantri Krishi Sinchoyee Yojana (PMKSY), a Centrally Sponsored Scheme during 2015-20,
inter-alia, a component of Ground Water and creating additional rrigation potential of 2.5
Takh hectare during 2015-20,

Ground water component aims at utilizing ground water for rigation purpose in areas
where ground water is sufficiently available. Further, to enhance small and marginal
farmer's income in such areas by providing assured irrigation facility under the scheme,
Operational guidelines for Ground Water component were Issued by the Department of
Water Resources, RD & GR, Ministry of Jal Shakti, in July 2016. However, keeping in view of

various requirements to implement the scheme, guidelines have been revised on 8.11.2018
and 28.05.2019.

Pradhan Mantri Krishi Sinchayl Yojno - Hor Khet Ko Paani- Ground Water (PMKSY-HKKP-GW)
was launched by Hon'ble Minister of Jal Shakti, Shri Gajendra Singh Shekhawat on
16.07.2019, in presence of Hon'ble Chief Minister of Assam, Sri Sarbanada Sonowal, Hon'ble
Irrigation Minister of Assam, Sri Bhabesh Kalita and Secretary, DoWR, RD & GR, GO, Sri
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Pradhan Mantri Krishi Sinchayi Yofna - Har Khet Ko Paani- Ground Water (PMKSY-HKKP-GW)
was launched by Hon'ble Minister of lal Shakti, Shri Gajendra Singh Shekhawat on
16,07.2019, In presence of Hon'ble Chief Minister of Assam, Si Sarbanada Sonowal, Hon'ble
Irrigation Minister of Assam, Sri Bhabesh Kalita and Secretary, DoWR, RD & GR, GOI, Sri
Upendra Prasad Singh as shown below in Fig.13.1.

1.5 Gajendra Siagh Shekhawat, Hon'ble Minister of Jal Shakti, 2. S Sarbanada Sonawal,
Hon'ble Chief Minister of Assam 3, Sri Bhabesh Kala, Hon'die irrigation Minister, Assam, 4
Sl Upendra Prasad Singh, Secretary, DOWR, R & GR, GOI 5. S Saajay Lo, Principal
Secretary 10 CM Assam
Fig.13.1 Launch of PMKSY-HKKP-GW

Map reading and Well Inventory during ILTC Field trip to Jagdapur Ares, Chattishgarh State
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Rule 377 in Lok Sabha of Ministry of Jal Shakti.

5. Matter Related to Special mention in Rajya Sabha
CGWB has furnished Suitable replies for framing the replies to List of Points raised by
Committee on Petition, Rajya Sabha on“Petition Praying for Development of Capacity to
Make Real Time Forecasting of Floods so as to Issue Timely Warning to The Affected
People”Ministry of Jal Shakti

6. Replies to Parliament Questions
CGWB has furnished suitable replies for framing the replies to Parliament Questions of
Ministry of Jal Shakti, Ministry of Environment, Forests & Climate Change, Ministry of Health
& Family Welfare, Ministry of Agriculture and Farmers Welfare, Ministry of Rural
Development and Ministry of Urban Development and Ministry of Drinking Water Supply &
Sanitation and number of other ministries and State Legislative Assemblies of various states.

7. VIP references/PMO references
CGWH has satisfactorily furnished replies to about 39 References received from PMO and 54
VIP references received through Ministry of Jal Shakti.




And you could also see that you have this “Har Khet Ko Pani”, which they want to double the
farmers income by having more grain per water drop. So, this is kind of helping the farmers
work with available water in a very conservative, conservative way. So, you can see that they

have been having meetings, a lot on this and discussions, books released all these things.

So from here, we can go to some more sophisticated books and research outcomes. So, then
meetings and where a talk of the scientists give talks to public, NGOs and other activities, all
these are captured. Again, it does have a lot, but my point is, more importantly, the data and

where to access the data is given.

So, the reports are very exhaustive. One class, | assume is not enough, but | hope you could
go through it and build some knowledge on it, it is not technical, the technical terms are
already discussed in class with us, what do you see here is very applied sense of this research

that we did this I will stop today's class. Thank you.



