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Abstract: The hydrogeochemical characteristics of groundwater in Phagi block of Jaipur district, Rajasthan
were evaluated during pre-monsoon season to assess its quality. Thirty eight groundwater samples from bore
wells/dug wells were collected and analyzed for pH, EC, TDS, total hardness, major anions and cations.
Fluoride concentration ranges from 0.02 to 10.50 mg/l. The probable source of fluoride in the study area is
appears to be geogenic due to high residence time.
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I. INTRODUCTION

Water is a vital natural resource for sustaining life and environment that we have always thought to be
available in abundance and free gift of nature [6]. Water contains many ions major, minor and trace elements
viz. calcium, magnesium, sodium, potassium, fluoride, iron etc. Hydrochemical studies are helpful to understand
the subsurface geology as well as the processes involved in the chemical evolution of groundwater [2]. In last
few years, the groundwater availability is at a higher risk in Rajasthan state of India due to increasing
population, urbanization, and excessive withdrawal of groundwater for crop production. Drought events and
overexploitation of groundwater resources have caused severe drop in water table level of Rajasthan [3].

The study area Phagi block of Jaipur district is located in the state of Rajasthan is one of such region
that is facing the problem of fluoride contamination in groundwater which is responsible for causing various
kinds of fluorosis, neurological diseases, cardiovascular disease, endocrine disruption, arthritis, hypersensitivity
etc. It is prudent to develop a methodology to control the fluoride problem and develop safe drinking water
source.

I1. PHYSIOGRAPHY & MORPHOLOGY

The study area Phagi block lies between latitude 26°25' to 26°45'N and longitude 75°19' to 75°48'E
(Survey of India toposheet no. 45N/5, 45N6, 45N/7, 45N/9, 45N/10, 45N/11, 45N/14 & 45N/15). It is situated
in southern marginal part of Jaipur district, Rajasthan and its distance from Jaipur is 51 km. It covers an area of
about 1114.34 km?. It has an average elevation of 383 metres (1.257 ft.). For admininstrative convenience, the
block is divided into 171 villages. Phagi block covered 32 gram panchayats. According to 2011 census, total
population of Phagi tehsil was 161,610. The location map of the study area is presented in Fig. 1.

In the north of this block, an ephemeral River-Bandi flows from NW to SE direction and southern part
of the block is drained by Mashi River. The temperatures are highest on average in May, at around 34.0°C and
January is the coldest month, with temperatures averaging 15.9°C. The region falls in semi-arid climate and the
annual average rainfall of the area is 536 mm [5].

Geomorphologically, the area is mostly covered with pediment- pediplain complex and pediplain with
thick alluvium of the Quaternary sediments, both of aeolian and fluvial nature. The only high relief is seen in the
form of NW-SE trending ridge and few hillocks south- east of Mohabbatpura in the northeast. Hills are
predominant in Pahariya and Mohabbatpura villages whereas the topography of rest of the block is undulating

[4].

DOI: 10.9790/0990-0905022023 www.iosrjournals.org 20 | Page



Reappraisal of Hydrogeochemical Characteristics of Phagi Block of Jaipur District, Rajasthan.

INDIA Q RAJASTHAN STATE f 5

Location of Rajasthan State and Location of Jaipur District and
Jaipur District in Map of India Phagi Block in Map of Rajasthan
0t IHE & Qe e
PHAGI BLOCK
-"mms‘f:::':“ . Jatac fn«'i'r_vm\n‘:ug::mwl
¥ Mancty - L
* Pons Formwal Mohavbagute
Jansuya ©atingy
Pewaga
Jadera Pega K Drani Srevagua
Panchais Chinorg Prauppurs
Projpan o
g Lrabeaa Mandoiym &
g o
Prog P Pranvota
.\kr.mcu—n Ranwo
Mo Jhera Balaji o
‘N AP Pova
S sty itk Sodarys
; Khqpun| Sampura Jorwas ;
A 2
0 - 10 km L R / Legend
L SE— * Sampling Locations
Phagi Block Boundary

SIE w0t 7OHT Ot T

Fig.1. Location map of the Study Area.

I11. GEOLOGY & HYDROGEOLOGY

The area is occupied by meta- pellites, meta sedimentary rocks, migmatites, gneisses of Sandmata
complex of the Bhilwara Supergroup (Archean) concealed under Quaternary sediments. The quartzite ridge is
exposed to south east of Mohabbatpura. The abandoned commercial mining activity especially for mica is
observed near to Bhojpura and Datuli villages in the study area. Mostly, area is covered with gniesses, granite
gniesses, mica schist, pegmatites and some intrusion of basic rocks in the eastern part of block but the rocks are
at shallow depth and exposed only a few places of depression or nala cuttings [4].

The main sources for irrigation are wells, open wells and tube wells. The main aquifer of the Phagi
block are older alluvium which covers approx. 51% area of this block and remaining is comprised of hard rocks
such as schist and gneiss. The groundwater is mainly found in gravel, sand, loess and kanker origin. The
seasonal crop grown in the area is the millet, wheat.

The groundwater level amount in north part of block is approx. 30 m, and in south 30 m, in east 22 m
and in west 15 m and in the middle part of the block is about 19 m. The average yield as per available in
literature of sand and gravel aquifer is varies from 6000 to 9000 litre/hour whereas in hard rock aquifer it varies
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from 5000 to 7000 litre/hour. The water table drawn in alluvium aquifer is 0.35 m/year whereas in hard rock
0.64 m/year.

IV. METHODOLOGY
Conventional as well as advance methodology was adopted during the course of present study. Total 38
groundwater samples were collected during pre-monsoon (2017). The samples were collected from bore
wells/open dug wells for physico-chemical analysis to find the quality of groundwater in the study area.
Physico-chemical parameters includes pH, electrical conductivity, total dissolved solids (TDS), calcium (Ca?"),
sodium (Na*), potassium (K*), magnesium (Mg*"), total hardness, chloride (CI), bicarbonate (HCO3), fluoride
(F), nitrate (NO5), sulphate (S0,%) and all these parameters were analysed.
Methods adopted for water quality analysis are followed by using standard procedure (APHA 1985) [1].
e The parameter pH is measured on the spot at the time of sample collection using portable pH Meter and
also measured in the laboratory with the help of pH Meter.
o Digital Conductivity Meter was used to quantify conductivity and Digital TDS Meter was used to determine
total dissolved solids.
e  Fluoride (F) concentration was determined with the help of Selective lon Meter.
e Analysis for the major cations — Sodium (Na®) and potassium (K*) was carried out by means of Flame
Photometer.
e Standard Titration Methods were used for the estimation of total hardness (TH), calcium (Ca®*"), chloride
(CI") and Bicarbonate (HCOy).
e Magnesium (Mg®*) was calculated through subtracting calcium by total hardness (TH-Ca?").
o Nitrate (NO3) was measured by Spectrophotometer.
e Sulphate (S0,%) was measured by Turbidity method.

V. HYDROCHEMISTRY

Total thirty eight groundwater samples were collected to examine the groundwater quality of the study
area, after analysis the following results were obtained. Fluoride concentration exceeded maximum permissible
limit i.e., 1.5 mg/l (WHO) for drinking water has been found in groundwater from major part of the study area.
The concentration of fluoride is very high (10.50 mg/l) which is found in sample at village Harsuliya.

At some places, the concentration of nitrate is also very high more than permissible limit of 50 mg/I
and the highest value of nitrate is 566.53 mg/l in Ladana village sample. With the exception of pH and sulphate,
all the parameters crossed their maximum permissible limits. TDS ranges from 380 mg/I to 9800 mg/I, electrical
conductivity ranges from 680 to 11260 measured in pS/cm, total hardness with minimum value of 60 mg/I and
maximum value of 8000 mg/l, chloride ranges from 19.04 mg/l to 4259.46 mg/l, calcium ranges from 18 mg/l to
1200 mg/l, magnesium with minimum value of 42 mg/l and maximum value of 6800 mg/l, potassium ranges
from 0.03 mg/l to 127.50 mg/l, sodium from 36.60 mg/l to 1089.70 mg/I, bicarbonates from 110 mg/l to 2000
mg/l. Comparison of hydrochemical parameters with World Health Organization drinking water standards is
shown in Table 1.

It has been observed that the water is not suitable for drinking purpose in most of the part of study area
without proper chemical treatment.

Table 1: Comparison of hydrochemical parameters with WHO (1993 & 2011) Standards.

S.No. | Parameters Min. Max. Mean WHO Polluted Undesirable effects
(1993&2011) sample

1. pH 7.3 8.3 7.85 6.5-8.5 - Taste, effects mucous membrane

2. EC (uS/cm) 680 11260 4378.34 1400 78.94% Gastrointestinal irritation.

3. TDS (mg/L) 380 9800 3613.42 1000 76.31% Gastrointestinal irritation.

4. TH (mg/L) 60 8000 859.05 500 39.47% Encrustation in water supply,
urolithaisis and adverse effect on
domestic use.

2+ n i

5. Ca (mg/L) 18 1200 207.87 200 26.31% Encrus_tatlon in water supply, Scale
formation.

6. 2z 42 6800 651.18 50 94.73% Encrustation in water supply.

M L o ’
g (mg/L) encephalitis and adverse effect on
domestic use.

7. Na (mg/L) 36.6 1089.7 442.22 200 76.31% High blood pressure.

8. K (mg/L) 0.03 1275 14.73 12 28.94% Bitter taste.

9. H003 (mg/L) 110 2000 604.84 -

10. ol (mg/L) 19.04 | 4259.46 | 944.20 250 71.05% Salty taste.
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> -
11. SOA (mg/L) 0.4 315.62 34.60 250 2.63% Laxative effect.

12. F_(mg/L) 0.02 10.50 2.22 15 52.63% Fluorosis.

13. N03 (mg/L) 0.99 566.53 56.08 50 28.94% Methaemoglobinaemia.

V1. CONCLUSION
The groundwater of the study area is mainly alkaline in nature. The present study concluded that the

water is unsuitable for domestic consumption in most of the part of study area due to higher concentration of
fluoride. The groundwater of the study area requires some chemical treatment before use. The probable reason
for fluoride contamination seems to be geogenic here due to high residence time.
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