MINOR RESEARCH PROJECT
1. Name of Principal Investigator: Limbachiya Maheskuhmar Chandulal
2. Deptt. Of PI: Chemistry Department
Name of College: Chemistry Department, R.R. Mehta College of Science & C. L. Parikh
College of Commerce, Palanpur.(North Gujarat)
3. UGC approval Letter No. and Date: File No: 47-2098(WRO). Dated 20 Jun 2012
4. Title of the Research Project: “Physico-Chemical analysis of ground water
Quality of selected talukas of mehsana District, north Gujarat.”
5. Effective date of starting the project: 20-10-2012
6. a. Period of Expenditure: From: 20-10-2012 to 20-10-2014.

SUMMARY
The present research work deals with the quality of underground well/tube well water and
inter-relationship within the properties of well/tube well water samples. Representative water
sample were collected and analyzed using the standard procedures of water analysis. Following
the methods listed by Richards (1954), the accuracy and precision of the analyses were checked
up. The results obtained and conclusions derived are summarized as follows.
[1]

In general, underground water was slightly alkaline to moderately alkaline in reaction.

The overall pH values ranged from 7.02 to 8.21 with the mean value of 7.67.
[2]

The EC values ranging between 0.259 dSm-1 and 7.7 dSm-1. The minimum value was

recorded in Vijapur taluka and maximum in Bechraji taluka. The frequency distribution of
underground water samples in relation to EC showed that overall 5, 20 and 75 percent water
samples falls under C 2 , C 3 and C 4 classes of EC respectively in Bechraji taluka, 63.64 and 36.36
percent water samples falls under C 3 and C 4 classes of EC respectively in Mehsana taluka 10,
70 and 20 percent samples falls under C 2 , C 3 and C 4 classes of EC respectively in Kadi taluka
and in Vijapur taluka 9.1, 86.37 and 4.55 percent water samples falls under C 2 , C 3 and C 4
classes of EC respectively.

[3]

Total Dissolved Solid (TDS) values ranged from 190 to 1970 ppm with mean value of

981 ppm, minimum value of TDS was found in groundwater sample of andudra Village of Kadi
taluka and maximum value of TDS was found in Saduthala village of Bechraji taluka of
Mehsana district.
[4]

The underground water of Kadi and Vijapur taluka was marginal to harmful quality,

while, the ground water of Bechraji and Mehsana taluka of Mehsana district was classified under
harmful to very harmful categories.
[5]

The concentration of Ca+2 and Mg+2 ion varied from 2.8 to 30.5 me/L with an average

value of 8.33 me/L in ground water samples of Mehsana district Highest value of Ca+2 and Mg+2
was recorded in Mehsanataluka and the lowest in Kadi taluka.
[6]

Amongst cations, Na+ is dominant while, concentration of other cations follows this

order: Mg >Ca> K. The overall concentration of Ca+2+ Mg+2, Na+ and K+ varied from 2.8 to
30.5, 2 to 49, and 0.0006 to 0.0179 me/L, respectively.
[7]

The concentration of CO 3 -2 varied from 0.0 to 0.8, 0 to 1.2, 0.2 to 2.6 and 0 to 1.8 me/L

in Bechraji, Mehsana, Kadi and Vijapur taluka respectively. The minimum value of carbonate
ion was recorded in velakui, Becher and Saduthala villages of Bechraji taluka and the maximum
values of carbonate ion was recorded in Suraj village of Kadi taluka.
[8]

The studied samples of ground water are found to have Bi-carbonate values ranging

between 3.4 to 9.7, 5.6 to 9.9, 3.6 to 12.6 and 4.2 to 9.4 me/L in Bechraji,Mehsana,Kadi and
Vijapurtaluka, respectively. Highest values of HCO 3 -1 was recorded in Kaditaluka. Carbonates
were generally present at very low levels in ground water of Mehsana districts.
[9]

Chloride ion was generally found in all ground water samples. The minimum values of

Cl- ion was 4.0 me/L and the maximum value of Cl- ion was 70.0 me/L. Very high concentration
of chloride ion was present in ground water sample of Mehsanataluka.
[10]

The minimum and maximum values of sulphate ion in the ground water sample of study

area were 0.0 to 10.5 me/L. The highest value in Saduthala village of Bechrajitaluka and nadasa
village of Mehsana taluka in Mehsana district.

[11]

The relative proportion of anions showed that the highest overall mean value of 15.27

me/L was recorded for chloride ion and it was followed by Bicarbonate (7.43 me/L),
Sulphate(1.69 me/L), Carbonate (0.55 me/L). The concentration of CO 3 -2, HCO 3 -1, Cl- and SO 4 -2
were in the range of 0.00 to2.6, 3.4 TO 12.6, 4 to 70 and 0 to 10.5 me/L, respectively.
[12]

The overall mean value of soluble sodium percentage was 62.47, which varied from

32.14 to 99.47. The highest mean value of SSP was recorded in Kaditaluka. It was 68.56 and the
lowest mean value of SSP was recorded in Vijapurtaluka, it was 47.74. Overall 17.9, 33.3 and
48.8 percent ground water samples of representative area were found under I, II and III classes of
SSP, respectively as per Eaton (1935) classification.
About 20.00 percent ground water samples of Bechrajitaluka fall under good (safe)
categories and only 80.00 percent ground water samples fall under unsafe categories, while, in
Mehsanataluka only 13.63 percent water samples fall under safe and about 86.36 percent
samples fall under unsafe categories of SSP class.
[13]

The overall residual sodium carbonate (RSC) values ranged from -22.2 to 8.2 me/L with

a mean value of -0.35 me/L. The highest mean value of RSC was recorded in Kaditaluka, it was
3.92 me/L and the lowest mean value of RSC was recorded in Mehsanataluka. It was -22.2 me/L.
The result shows that about 60.71, 13.1 and 26.19 percent ground water samples were found
under safe marginal and unsafe classes of RSC, respectively.
[14]

As per value of RSC, ground water of Bechraji and Mehsana taluka was mostly found

free from RSC hazards and maximum quantity of underground water of Kadi taluka of Mehsana
district was found unsafe for irrigation purpose.
[15]

The overall mean value of sodium adsorption ratio (SAR) was 7.50 and it was varied

from 1.61 to 21.69 in ground water samples of Mehsana district. The highest mean value of SAR
(9.76) was recorded in Bechraji taluka and the lowest mean value of SAR (3.69) was recorded in
ground water sample of Vijapur taluka. Overall 78.57, 20.53, 1.2, and zero percent water sample
fall under S 1 , S 2 , S 3 and S 4 classes of SAR, respectively.

[16]

In general, the ground water samples of representative area of Mehsana district, none of

the sample had SAR value grater than 26.0, which suggested that ground water of the Mehsana
was free from alkali hazards as per USSL classification.
[17]

The pH of irrigation water was positively correlated with CO3-2 and CO 3 -2 + HCO 3 -1 of

irrigation water of Mehsana district, but the degree of significance is different. In Bechrajitaluka,
positive correlation (r = 0.175) was observed between pH and CO 3 -2 + HCO 3 -1 of irrigation
water; while, low level Negative significance were observed between pH and CO 3 -2 (r = -0.211)
and pH and HCO 3 -1 (r = 0.202).
[18]

The SAR of irrigation water was positively correlated (r = 0.0.0649) with RSC at low

level of significance but SAR was highly positively correlated (r = 0.366) with SSP.
[19]

A significant positive correlation (r = +0.096) was observed between RSC and pH and

also significant positive correlation (r = +0.116) between EC and CO 3 -2 +HCO 3 -1 of irrigation
water. However, only low value of positive correlation was observed between EC and pH of
irrigation water. In general, highly significant and positive correlation was observed between EC
and HCO 3 -1, SAR and SSP.
[20]

The Na+/Ca+2 + Mg+2 ratios varied from 0.5 to 4.95 with the mean value of 1.51 in the

ground water samples of Mehsana district. The result shows, that the highest value of Na+/Ca+2 +
Mg+2 ratios was observed in Kadi and Mehsanataluka.
[21]

Na+/K+ ratio varied from686 to 25000 with the mean value of 4503. The highest mean

value of Na+/K+ ratio was recorded in the ground water sample of Bechrajitaluka and the lowest
value of this ratio was obtained in ground water samples of Mehsanataluka.
[22]

Regarding the proportion of anions, the Cl-/CO 3 -2 ratio varied from 0.0 to 160 with mean

value of 27.41 in ground water of Mehsana district. The highest mean value of Cl-/CO 3 -2 ratio
was recorded in Mehsanataluka and the lowest value of this ratio was recorded in ground water
of Vijapurtaluka. The Cl-/HCO 3 -1 ratio varied from 0.0to 9.86 with an average value of 2.29 in
ground water of Mehsana district. The highest mean values of this ratio were recorded in
groundwater samples of Bechrajitaluka.

[23]

The result showed that the Cl- was more associated with Na+ as compared to Ca+2, Mg+2

and K+ in ground water of representative area.

Generally, the proportion of Ca+2 and Mg+2 were increase with the increase in salinity range of
water in all four talukas of Mehsana district. In case of anions, Cl- and SO 4 -2 were
proportionately more in water of high salinity range while, water samples of low EC had
relatively more CO 3 -2 and HCO 3 -1 ions.

