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Methodology for Ground Water Resource Estimation
By
Santosh Kumar Sharma
Senior Hydrogeologist, Central Ground Water Board, Mansingh Road, New Delhi-110011

Abstract : ““Water is a prime natural resource, a basic human need and precious
national asset”. The ground water resource constitutes the most important,
dependable and ubiquitous component of the total water resources. The methodology
for ground water resource estimation has undergone a continuous change depending
upon additional data generated through various hydrogeologicai studies and proper
understanding of hydrogeological situation of various geological environments. The
‘Groundwater Estimation Committee 1984°, constituted by Government of India has
recommended the norms for ground water resources estimation based on the
experience gained and review of the data collected by various organisations engaged
in ground waler survey and development. The committee recommends the
computation of resources utilising water level fluctuation methods. The norms, for
normalisation of monsoon recharge to account for surplus and deficit rainfall year,
recharge due to seepage from canals, return seepage from irrigation fields, seepage
from tanks etc. have been recommended. The recommendation for apportioning the
ground water resources for various uses has also been made.

The present paper, besides dealing with the methodology of ground water resources
in vouge in the country, brings out the necessity of data base refinement to arrive
at reliable ground water estimates.




srafas aterT, Wi I, gear 1, 7 1987, gos 47-53
FBIT ALTTAN H A qA I+
I

fo Hro dTo Y
faaors
FEIT AT qIE
2EATZ

WY AT SAAZTENT FT ATAT &1 {218 AT F3IT A2 F A 2 |
3 FI1T AT A g1 THAT qE AT, dT: AAAA FT qUAT FAT S
FAAT GEAT: FZ2A1 4 A feag staefior arzfafudy, su o fawil a%
& Hifad §1ar & | FBIX AT AT A7 FT 0F a7 fgear adf-gon g7 §
fraar @ w2t qar agar srw arg &1 v feafy & qads gargEt & gaeg
W faoa & saaifagin aafeaf 417 78t & F2247 47 S9aza gaan
FT ASGT AR ZAT AT999%F & | 39 97 § =772 &gl sat § qudsa
F 10 I, AT arqrgar 7 fawrm 71 feafq & geas § fafasT gezm
qrEql & favmrens 9z wEgd Fy MU A & 7 & qfaw of
atfa® gafa & faw qudss & zezan fawrq 29 49418 99 A1 TI F04
agfa <t gang 0 &

Jal Vigyan Sameeksha Vol II, No 1, June 1987, pp. 47-53

Ground Water Management in Hard Rocks
By
K. C. B. Raju
Director
Central Ground Water Board
Hyderabad

Abstract :  Nearly two thirds of the Indian sub-continent is occupied by the hard
rocks. These hard rocks have no primary porosity and occurrence and movement
of ground water is mainly confined to the weathered mantle, fractures and joints
underlying it. Greater portion of the hard rock area comes under the semi-arid
region where droughts are a common feature. Management of ground water
resources in such a situatian, requires a good knowledge of the hydrogeological
setting and knowledge of the water bearing capacities of rock occurring in the area.
The paper presenis the descriptive aspects of various rock types in relation (o
occurrence of ground water, po ential available and status of development in the
Sfour southern states and suggests management strategy required to be adopted for
the optimal development of the ground water resource for the socio-economic
development of the area.
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Management of Coastal Aquifers

By
. Sakthivadivel, K.V. Krishanasamy and S. Manickam

=

Centre for Water Resources, College of Engineering
Anna University, Madras-600025

Abstract ;. The various aspects that make the management of coastal aquifer system
more involved than that of inland aquifers are described. The structure of the salt-
fresh water interface, the limiting conditions of salt water intrusion and the effect of
pumping of wells on natural interface are discussed. The various models developed
for management of coastal aquifers are indicated. Hydrogeochemical parameters,
electrical conductivity, isochlor lines, major ion concentration variations, chloride-
bicarbonate ratios, water types (Trilinear, Durov diagrams) as tools in sea water
intrusion studies in the coastal aquifers are briefly explained. Finally, the methods
Sfor controlling sea water intrusion are listed out.
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Management of Groundwater for Drinking Water Supply in India

By : T.S. Raju
Superintending Hydrologist, Central Ground Water Board, Faridabad (Haryana)

Abstract : The drinking & domestic water supply needs of the country excluding
the livestock needs work out to be 4.06 million hectare metres per year by the year
2001. The ground water plays an important role in planning and meeting the
requirement of domestic, drinking and industrial water supply. Although, ground
water is a renewable resource, its distribution varies depending upon the lydrogeo-
logical set up and location & design of water wells becomes a very important
aspect fo ensure sustained water supply. Over exploitation of groundwater
results in progressive lowering of water levels and consequent decline in the yield
and productivity of wells, ntrusion of seawater, increasing cost of lifting eic.
Urgent steps are nceded for augmentation of groundwater resources in such areas
by adopting suitable artificial recharge techniques. Possibility of recharging the
groundwater, using treated sewage effluent and adopting Soil Aquifer Treatment
Systems, in our metropolitan cities needs to be carefully examined. Desalinction
of saline water to bring rhe quality of water to permissible limit, suitable for
drinking also offers wide scope to meet the water supply needs in areas where
groundwater is saline but is the only source of drinking water. Development of
deep aquifers in hard rock areas as groundwater sanctuaries to meet the urgent
needs of drinking water in critical times of droughts is suggested.
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Sea Water Intrusion in Costal Unconfined Aquifers of South Western
Peninsula-A Case Study
By
Dr. P. Basak M. Nazimuddin
Executive Director-in-charge Scientist

Groundwater Division
Centre for Water Resources Development and Management
Kunnamangalam (MBR), Kozhikode-673 571, Kerala

Abstract : Seasonal increase in salinity in the wells near the sea shore is primarily
due to salt water encroachment from the Arabian Sea which is  hydraulically
connected with the coastal aquifers running parallel to the ocean. The results
Jrom the field investigation carried out in this aspect with reference to coastal
tracts in Malabar region are presented in this paper.

Three years of observation on the coastal wells along Malabar region between
Trichur and Kasaragod are analysed and correlated with depth to water level and
distance of the well from the sea shore through a simple conceptual model,
The model forwarded would be direct help to the well users to Jind out maximum
quantity of water he can withdraw without adversely affecting the quality of water.
It will also be of direct help in forecasting the likely level of salinity intrusion into
the coastal aquifers and device possible remedial measures for the same,
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Artificial Recharge of Ground Water-State of Art

By : B.P.C. Sinha
Chief Hydrogeologist & Member,
Central Ground Water Board
Mansingh Road, New Delhi - 110 011

Abstract : Artificial recharge of ground water is one of a management practice.,
It is the practice of increasing by artificial methods the amount of water that enters
an aquifer. The article reviews objective and ad vantage of a artificial recharge
scheme. It can supplement the amount of artificial recharge to an agquifer, store
water in aquifers for use during droughts, optimise water use, control sualine water
intrusion, check the large scale depletion in ground water levels on account of over-
exploitation and improves water quality in an aquifer. It also discuses various
geologic factors that control artificial recharge work and the several techniques in
which artificial recharge is accomplished. The Scenario of world recharge experi-
ments and those conducted in India in different geologic and geographic environment
have shown that such schemes have been largely conducted in areas of ground water
ovr exploitation. It is seen that recharge basins are by far the most widely adopted
means of artificially recharging ground water. In India both infiltration basin and
injection well methods have been experimented. The ad vantages of artificial
recharge schemes are generally claimed to be economic.
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Social and Economic Dimensions of Ground Water Development in India

By
Tushaar Shah, Professor
Institute of Rural Management, Anand-388001 (Gujarat)

Abstract : This paper markes three proposition about the perspective of ground
water development in India : (a) the yet unexploited ground water potenial in India
offers a major opportunity to reduce absolute and relative rural income disparities
(b) the existing framework and instruments of policy by themselves are inadequate
to either achieve equity or to contain the external diseconomies associated with
unregulated private exploitation of this resource (c) the current thinking and
policy on ground water development completely ignore the potency of locallised but
pervasive ground water markets as instruments of equity as well as control.

The paper goes on to summarise such empirical evidence as is available from various
parts of the country in an attempt to understand how such markets work and how
they can be used to achieve the goals of equity and control by managing a limiied
number of policy variables which are subject to public control.
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Research Needs for Ground Water Management

By

Prof. B. H. Briz-Kishore
Jawaharlal Nehru Technological University

Hyderabad - 500 028 (A.P.)

Abstract : Ground water is looked upon too long a free commodity which could
be abused, wasted and ignored. Recent critical trends of hydrological events made
us to learn to live with limited resources following several managerial practices.
Hence an improvised ground water management should comprise of a comprehensive
plan giving due consideration for optimum social and economic benefits. The
basic research components for such an effective ground water management are
classified within the frame work of economic, legal, environmental and institutional

aspects. Specific recommendations borne out of the present study are codified.
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Ground Water Pollution
By : Paritosh C. Tyagi
Chairman
Central Board for the Prevention & Control of Water Pollution, New Delhi~-110 019

Abstract : In recent times the alarming proportions of water quality deterioration
necessitate rapid monitoring for efficient changes to prevent further deterioration as
well as cleanse our polluted water resources. The ground water which was supposed to
be almost pollution free till recently is also being poliuted through various contamin-
ant sources. More-over, surveillence of water quality is an important activity for
multiple uses such as irrigation, water supply etc. and for the production of aquatic
environment and ecosystem. The intensive use of natural resources and the large
production of wastes in modern society often pose a threat to ground water
quality and has resulted in many incidents of ground water contamination.
The present paper discusses the status of ground water pollution in India, the
sources of ground water contamination including land disposal of solid wastes,
sewage disposal of land, pollution due to agricultural activities, leakages and
spills and other forms of ground water pollution. The basics of migration of
ground water contaminants in saturated and unsaturated zones have also been
discussed. It has been concluded that the ground water storages are our country’s
precious resource banks and every care should be taken to prevent further
pollution of such natural storages.
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Muitiaquifer Modelling and Management
by
G. C. Mishra
Scientist ‘F’
National Institute of Hydrology
Roorkee-247 667

Abstract : A solution of unsteady flow to several multiaquifer wells has been
obtained using discrete coefficients. The solution is tractable for numerical
computation. The solution can furnish the contributions of each of the aquifers
at several multiaquifer wells and the drawdowns in piezometric surface at any point
in the multiaquifer system. The policy applicable for management of a single

aquifer can be extended for managemznt of multiaquifer system.






