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Abstract: Groundwater is one of the most important natural resource. It is a widely used for drinking in both the rural and
urban areas. The groundwater quality, however in recent time has got deteriorated due to the percolation of polluted water in to
the soils from the wastewater drains, polluted river sand ponds. The present study reveals the groundwater quality of Kala Nala
basin in the Ichalkaranji, Kolhapur. In that, The Piper Trilinear diagram the chemical quality of dug well, bore well and surface
water samples of Kala Nala basin, reveals that, 25% samples of pre and post-monsoon seasons represent HCO3 + CO3 type,
41.67% Ca(Mg)HCO3 type and 33.33% Na(K)HCO3 type of hydro chemical facies. Based on U.S. Salinity diagram groundwater
samples of post-monsoon season and pre-monsoon season, 25% samples are fall in C4 — S3 field, 75% samples are in C4 — S2
field and 25% samples are fall in C4 — S3 field, 25% samples are in C4 — S2 and 50% samples are fall in C3 — S2 field
respectively. The water sample shows result of medium to very high salinity hence water is unsuitable for irrigation purpose. The
Gibbs variation diagrams of pre and post-monsoon seasons suggest the chemistry of groundwater is controlled by precipitation
dominance
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I.  INTRODUCTION

Groundwater is one of the prime sources of fresh water. It is an important source of drinking water for the Water pollution is
increasing steadily due to rapid population growth, industrial proliferations, urbanize Ground water contamination is generally
irreversible i.e. once it is contaminated; it is difficult tore store the original water quality of the aquifer. Excessive mineralization of
groundwater degrades its quality and produces an objectionable taste, odour and excessive hardness. Although the soil mantle
through which water passes acts as an adsorbent retaining a large part of colloidal and soluble ions with its cation exchange capacity,
but ground water is not completely free from the menace of chronic pollution. Therefore, it is always better to protect ground water
in the first place rather than relying on technology to clean up contaminated water at a later stage. India is developing country which
means infrastructure sector is growing on at a much higher rate, leads to the development of core industries like metals, chemicals,
fertilizers, drugs and petroleum etc. and other industries such as plastics, pesticides, detergents, solvents, paints, dyes, and food
disposed their effluents and emissions on land and water bodies and polluting our environment.

Il. STUDY AREA
The study area is bounded between latitude N 16.685 to N 16.672 & N 16.757 to N 16.663 and longitude E 74.458 to E 74.491 & E
74.478 to E 74.483, in Survey of India Toposheet numbers 47 L/6, on scale 1:50000. The area is covered by Deccan trap of Upper
Cretaceous to Lower Eocene in age. The main source of water for drinking, irrigation and industrial purposes is from dug wells,
bore wells and surface water.
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Fig.1: Study Area with sample locations

1. METHODOLOGY
For the appraising of groundwater quality, representative 25 water samples were collected in pre-monsoon and post monsoon
seasons. The samples were collected in one-litter plastic bottles. The various physio -chemical parameters were analysed by
following the standard procedures given in standard methods for the examination of water and waste water ( APHA, AWWA,
WPCEF [2]; Trivedy and Goel[13]) Table No. 1 and 2. Concentration of different chemical parameters of dug well, bore well and
surface water samples are shown in table no. I & 11.

TABLE I: Concentration of different chemical parameters of water samples of study area (Post-monsoon)

SAMPLENO| PH | ECps/em | THmg/lit| TAmg/lit TDSmglit, Ca Mg Na K €03 | HCO3 | S04 (L
SW-01 980 | 1893 | 144 90| 1563 | 11222 | 6091 | 22158 | 1859 0 400 | 15152 | 89
SW-02 §50 | 2128 §9 80| 1737 | 8BIT | 3634 | 30322 | 19.06 0 510 | 7576 | 9T
SW-03 9.75 1478 23 330 122 | 8118 | 3504 | 21825 | 58 0 480 | 9112 Iy

SW-04 1020 | 1800 | 205 300 | 1486 | 1002 | 10476 | 10327 | 343 0 490 | 12121 | 106

0
0
0

SW-05 960 | 2200 | 351 01 1817 | 64128 | 2923 | 19826 | 16.88 30| 13636 | 83
SW-06 1080 | 1801 | 243 3N 154 | 2004 | 10476 | 19826 | 391 360 | 25758 | 143
DW-01 9.53 1980 | 162 400 | 1635 | 12026 | T8.A4 | 2204 | 718 380 | 22053 | 125

DW-02 880 | 2004 | 112 M0 168 | BBIT | 4872 | 31488 | 073 2 20 | 16667 | 8.6
DW-03 9.63 193 | 113 460 | 151 ) 1102 | 52 | 183 | 12 0 386 | 22313 | 65
BW-01 075 | 1805 | 141 430 49 | 8925 | 6523 | 16956 | 10.23 0 20 | 1988 | 123
BW-02 970 | 1637 84 30| 1352 | 11445 | 6052 | 18085 | 65 0 396 | 22185 9

BW-03 940 | 1695 §6 3N 14 98.52 | 10745 | 21902 | 36 0 %0 | 2 | 34
BW-04 1030 | 191 | 273 398 | ledd | Bed5 | 152 | 1782 | T8 0 40 | 452 11
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TABLE IlI: Concentration of different chemical parameters of water samples of study area (Pre-monsoon)

SAMPLENO| PH | ECpsfem | THmg/lit | TAmg/lit | TDSmg/lit| Ca Mg Na K C03 | HCO3 | 504 (L
SW-01 §.20 1904 173 430 1643 | 11426 | o224 | 23127 | 19.69 470 155.2 95
SW-02 9.35 1286 9.5 310 1952 | 9042 | 3855 | 30735 | 204 520 T71.12 99
SW-03 1020 | 1382 i 360 137 §9.2 312 | 2024 | 685 310 92.56 3
SW-04 1140 | 1986 214 310 1546 | 10052 | 1067 | 16535 | 433 490 | 12386 | 117
SW-03 §.75 2375 312 330 192 | 6678 | 312 | 20236 | 1744 360 | 13723 94
SW-06 120 | 1929 254 410 166 | 20438 | 106.25 | 19946 | 4.95 420 1584 153
DW-01 1080 | 2076 183 460 1787 | 12845 | 793 | 12314 | 828 410 1395 138
Dw-02 9.60 2069 12§ 380 1746 | 9018 | 516 | 3162 | 087 30 430 168.2 96
DW-03 1070 | 2040 124 530 1668 | 1124 | 3738 | 2268 | 324 0§ | 28| 75
BW-01 1180 | 1936 151 580 154 904 | 6628 | 1703 | 1132 30 199.6 136
BW-02 1020 | 1782 94 480 1445 | 11638 | 6149 | 190.95 §3 410 | 22345 10
BW-03 1050 | 1784 9.7 430 26 9954 | 109.85 | 22032 47 380 3 5.7
BW-04 1185 | 2095 286 490 1728 | 894 | U417 | 1884 §.9 430 2468 12

[T e T I B —— 2 I —— I B —— i )

[T [ e T I e B I e B =)

IV. RESULT & DISCUSSION
From the Fig. 2.a - b, it is observed that 13 water samples (100%) of pre-monsoon and post-monsoon seasons belongs

A. Classification of groundwater based on Piper Trilinear diagram

In order to understand the variation in hydro chemical facies with time and space, the data of chemical analyses of dug on the Piper
Trilinear diagram. (Fig.1.a-b) Pipers Trilinear diagrams indicate that, the 25% samples of pre and post-monsoon seasons represent
HCO3 + CO3 type, 41.67% Ca(Mg)HCO3 type and 33.33% Na(K)HCO3 type hydro chemical facies.
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Fig.2.a-b : Piper Trilinear diagram from water samples of the study area
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B. Classification of groundwater based on U. S. Salinity diagram

On the basis of U.S. Salinity diagram (Fig.3.a-b) groundwater samples of post-monsoon season 25% samples are fall in C4 — S3
field and 75% samples are in C4 — S2 field. The water sample shows result of high to very high and medium to very high salinity
hence water is unsuitable for irrigation purpose.
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On the basis of U.S. Salinity diagram groundwater samples of pre-monsoon season 25% samples are fall in C4 — S3 field 25%
samples are in C4 — S2 and 50% samples are fall in C3 — S2 field. The water sample shows result of high to very high, high to very
high and medium to high salinity hence water is unsuitable for irrigation purpose.
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Fig.2.a-b : Classification of irrigation suitability with USSL Diagram

C. Classification of groundwater based on Gibbs Variation diagram
The Gibbs variation diagrams (Fig.3.a-b) of pre and post-monsoon seasons suggest the chemistry of groundwater is controlled by
precipitation dominance.

100000 2 100000
>4 oy < Ve b ] e
¥ \ s \
i ) ne" )
~ sk | 7 4 |
10000 ~"EVAPORATION | 10000 ~“EVAPORATION |
7 DOMINANCE ; 7 DOMINANCE /
P 74 7 P # /.
~ ra 4 e
P 7 A 4
47 Pe 5" i
. looo L7 P L oo L7 54
= r £ /
7 s E &
& ROCK < & ROCK <
= DOMINANCE ~ ~~ = DOMINANCE ~ ~
»n B> »n ~
a T = i
RN ~a =k %
~ 2 \\ > ~ \\
™ htS N 2
’ N \ S \
° ~ PRECIPITATION \\ S PRECIPITATION
™. DOMINANCE | ™ DOMINANCEs,
10 ™~ 10 S .
i J D /
‘\\ / ‘\\ /
N - // ~N 3 //
1 — 1 ~
L%l =
0 02 04 0.6 08 1 0 02 04 06 08 1
CL/CL+HCO3 Na/Na +Ca

(a) Post-monsoon

©IJRASET (UGC Approved Journal): All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)

ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887

Volume 6 Issue 111, March 2018- Available at www.ijraset.com

100000 A 100000 A
P . P 1
7 \ 5 \
’, 4 \ o ' \
L ‘ | o |
10000 ~EVAPORATION | 1000 ~“EVAPORATION |
7 DOMINANCE 7 DOMINANCE
7 / - /
rd 7 4 7
5 4 7 5 v 7
# 7/ 7 /7
. // i //
o o P o o P
! 4 3 /
E ROCK 7 g ROCK 4
= DOMINANCE '~ - DOMINANCE
-~ ~ ~ ~
E ~ a ~
RN W RN ¥y
~ ~\ ~ N\,
™ b3 ~N =
b Shmg % EN
N \ g \
o “ PRECIPITATION \\ “ PRECIPITATION | “\
~ AN .
‘ % \DOMI_\A_\C}: t e, \Dosm.mit i
10 ~ } 10 s f
~ / R /
\\ \\
~ & // b £ //
1 & 1 £
0 02 04 0.6 0.8 1 0 02 04 0.6 0.8 1
CL/CL+HCO3 Na/Na +Ca

(b) Pre-monsoon

V. CONCLUSIONS
On the basis of Piper Trilinear diagram the chemical quality of dug well, bore well and surface water samples of Kala Nala basin,
reveals that, 25% samples of pre and post-monsoon seasons represent HCO3 + CO3 type, 41.67% Ca(Mg)HCO3 type and 33.33%
Na(K)HCO3 type of hydro chemical facies. Based on U.S. Salinity diagram groundwater samples of post-monsoon season and pre-
monsoon season, 25% samples are fall in C4 — S3 field, 75% samples are in C4 — S2 field and 25% samples are fall in C4 — S3 field,
25% samples are in C4 — S2 and 50% samples are fall in C3 — S2 field respectively. The water sample shows result of medium to
very high salinity hence water is unsuitable for irrigation purpose. The Gibbs variation diagrams of pre and post-monsoon seasons
suggest the chemistry of groundwater is controlled by precipitation dominance.
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