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ABSTRACT

The present study deals with the classification of deep ground water by using various
graphical representation in the lower alluvial plains of Narmada valley between Khalghat and
Harinphal, M.P. In the present work, fifteen representative deep ground water samples were
collected during premonsoon and postmonsoon period. The collected water samples were analysed
with the help of standard methods proposed by APHA (1985). A variety of graphical representation
methods like Colin's bar diagram, Trilinear diagram, Modified Trilinear diagram and Wilcox diagram
have been used to classify the deep ground water into various geochemical facies. Plottings in
various diagrams reveals that majority of the deep groundwater belongs to Calcium bicarbonate
type without having any bicarbonate hazard

Key words: Water quality, geochemical facies, bicarbonate hazards.

INTRODUCTION

Water is the most important commaodity for
the agricultural production. The source of water for
agriculture is either rainfall or groundwater. In
Madhya Pradesh, Lower Narmada valley is the most
important amongst the upland valley from the point
of view of agriculture.

The most important and extensively
developed rock formations in the area are the
Deccan trap lava flows of Cretaceous-Eocene
volcanic activity. Lower Narmada valley between
Khalaghat and Harinphal is covered by the recent
alluvial deposits.

MATERIAL AND METHODS

In order to classify the deep groundwater
samples of the study area, in all fifteen
representative period. The collected water samples
were analysed using the standard methods
suggested by APHA (1985).

In order to interpret the geochemical nature
of water, a variety of graphical representation
methods, proposed by various worker's from time
to time are used. In the present study, Collin's bar
diagram, Trilinear diagram, Modified Trilinear
diagram and Willcox diagram after Collins (1923),
Piper's (1944), Wilcox (1955) and Romani (1981)
have been used to classify the deep ground water
into various geochemical facies.

The concentration of major cations and
anions have been converted into me/1 and percent
reacting value of each ion has been computed and
given in Table -1. The percent reacting values of
deep ground water have been plotted in Collin's
bar diagram. Trilinear diagram, modified trilinear
diagram and Wilcox diagram. Plotting in these
diagrams are shown in Fig. -1, 2, 3 and Tabular
classification is given in Table -2.

Observations
When the chemical analytical data plotted
in Collin's bar diagram, it reveals that the chemistry
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Table - 2: Tabular representation of chemical analysis data of deep groundwater of study area

1. TRILINEAR DIAGRAM

Fieldiwater
-l oo PRE MONSOON POST MONSOON
No. Distribution of Well Nos [NOS |% Distribution of well nos NOS |%
4A.57A 87A.03A 06A. 4A,57A,87A,93A,120A,
1 135 [120A,122A,123A,132A,1| 10 | 66.66 [122A,123A,124A131A, | 12 | 80
41A 132A,134A 141A
149  |99A,124A 131A,134A 4 | 2667 |99A 1 | 667
3 239 |47A 6.67 |47A 1 | e67
4 | 13/450 |- - - |oea 1 | 1667
2. MODIFIED TRILINEAR DIATRAM
A. CATION - ANION TRIANGLE
57A,93A,120A,122A 4A,57A,93A,120A, 122A
C-A 1 " 1 1] ¥ 1] i} " L]
1 AT 11324,141A 6 [ 4000 [150n 134 141A 9 |60.00
2 | CeA, |4A9BA123A 3 | 20.00 [87A,123A,131A 3 | 2000
3 | CsA, |47A 1 | 667 |47A 1 | 667
4 Ci-A,  |124A.134A 2 | 13.33 |ooaA 1 | 6.67
5 | ci-As |99A 1 | e67 |- : a
6 CeAs  |131A 1 | 667 |- - ”
7| crA, |87A 1 | 667 |- ; :
8 | Cr-AdA; |- : - |o6A 1 | 6.67
B. CENTRAL SQUARE FIELD
4A,57A 87A,93A 96A. 4A.57A 87A,93A,96A,
1 | GROUP| [89A,120A,123A,124A, | 13 | 86.67 [99A,120A,123A,131A, 13 | 86.67
131A,132A,134A,141A 132A 134,141A
2 | GROUP I |47A,122A 2 | 13.33 [47A,122a 2 | 1333
C. WILCOX DIAGRAM
CLASS II
1 | coopTto |ALL SAMPLES 15 | 100 |ALL SAMPLES 15 | 100
PERMISSIBLE
3. U.S. SOIL SALINITY DIAGRAM
1 CsS;  |1t015 | 15 | 100 [1t015 [ 15 | 100

of deep ground water shows considerable variation
in their quality from place to place and from
premonsoon to postmonsoon period (Fig. -1).

Piper's Trilinear diagram (1944) has been
extensively used to understand problems regarding

the geochemical evolution of groundwater. When
the chemical analyses data of deep groundwater
plotted in Piper's Trilinear diagram, it is observed
from Fig. -2, Table -2, that about 67% and 80% of
deep groundwater samples fall in the field No. 1, 3
and 5 during premonson and postmonsoon
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periods. As per the Piper's classification, the
hydrochemistry of deep groundwater is dominated
by alkaline earth, weak acids and carbonate
hardness exceeding 50% which is of temporary
nature.

A Modified Trilinear diagram has been
proposed by Saleem Romani (1981). It is a
modification of Hill-Piper Trilinear diagram. In the
proposed diagram, instead of equilateral traingles,
right angle isoceles triangle have been used for

g

Fig.- 1: Collin's bar diagrams showing analysis of deep groundwater
between Khalghat and Harinphal (M.P.)
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Fig. - 2: Piper's trilinear diagram representing chemical characters of deep ground water
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SOUARE FIELD CLASSIFI CATION OF WATER
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Fig. - 3: Deep groundwater analysis data in modified trilinear diagram

plotting the cations and anions. When the chemical
analyses data plotted in Modified trilinear diagram.
It is observed from Fig. -3, Table -2 that 60% and
67% of the deep groundwater samples collected
during premonsoon and postmonsoon periods, fall
in the field C-1 in cation triangle, which revals that
deep groundwater is of calcium type, while 27%
and 20% of tubewell water of premonsoon and
postmonsoon periods fall in C-4 field which reflects
that they belongs to sodium-calcium type. In addition
to this 74% and 87% of tubewell water during
premonsoon and postmonsoon falls in field A-1,
which indicates that these water are of Bicarbonate
type, while 13% and 17% of the tubewell water
during premonsoon period fall in A-4 and A-3 fields
in anion triangle which indicate that these waters
belong to chloride-bicarbonate type and chloride
type respectively.

In the proposed classification except water
from tubewell No. 47A and 122A during premonsoon
and postmonsoon periods, rest of the deep

groundwater samples (87%) fall in Gr. 1 of Central
square field which indicates that the water does
not have bicarbonate hazard if used for irrigational
purposes. When the central square field plotting
are extended in Wilcox diagram, it is found that all
the deep groundwater samples fall in good to
permissible range and are thus good for irrigational
purposes.

Conclusions

On the basis of chemical characters and
graphical representations of hydrochemistry of
deep groundwater in Collin's bar diagram, Piper's
Trilinear diagram and Modified Trilinear diagram, it
can be concluded that the deep groundwater exhibit
both spatial and temporal variation in their quality,
they are dominated by calcium-bicarbonate type
and they do not have bicocarbonate hazards. As
per Wilcox diagram incorporated in Romani's
diagram the deep groundwater belongs to good to
permissible range. Hence, the groundwater can be
applied fruitfully for irrigational purposes.



296

Parashar et al., Mat. Sci. Res. Ind., Vol. 3(2a), 291-296 (2006)

REFERENCES

APHA, Americal Public Health Associations,
Standard Methods for the examination of
water and wastes water; 16th Ed.,
Washington, D.C. 1-1268 (1985).

Collins, W.D., Graphic representation of
analysis, Ind. and Eng. Chem., 15, 394
(1923).

Piper, A.M., A graphic procedure in the
geochemical interpolation of water analysis,

Amer. Geophy. Union Trans., 25, 914-923
(1944).

Romani, S., A new diagram for classification
of Natural water and interpolation of chemical
analyses data, International Symposium on
quality of water, The Netherlands. (1981).
Wilcox, L.V., The classification and use of
irrigational waters, USDA Circ. 969,
Washington, D.C., 19 (1955).



