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ABSTRACT- Models were built from 2020 to 2022 in
selected areas of the Fatehgarh district state (India) during
pre-rainstorm, post-tempest, spring, and winter seasons to
assess the impact of inadvertent examples on the quality of
groundwater. Using traditional evaluation techniques, the
idea of groundwater and its sensitivity to the framework of
water as well as a source of drinking water was surveyed.
According to delayed effects of evaluation, conductivity,
alkalinity, and hardness restrictions are better in the post-
storm season than in the spring season. Groundwater in the
spring, the winter, after a storm, and before a storm, An
EC of 910 to 1313 s/cm, a TDS of 659 All out
Disintegrated Strong, and a pH of 7.3 to 8.1 was the
norm.) The outcomes were contrasted with the drinking
water standard values set by the World Health
Organization (WHO, 2006). According to the review,
when compared to tests conducted before the precipitation,
the majority of groundwater tests were found to be
inappropriate for the water system under the current storm.
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I.  INTRODUCTION

In both rural and urban areas, groundwater is a valuable
resource for irrigation and drinking purposes. Human
activities cause groundwater quality to alter unfavorably in
addition to natural processes. Groundwater quality
degradation has become a significant environmental
problem in recent years. For all living things to live in this
world, water is a necessity. Groundwater is used by
millions of people in India's rural and urban regions for
drinking and other reasons to guarantee that the water is
reasonable for different purposes, it is essential to survey
the nature of the groundwater [1] The most copious
organic asset, groundwater, is situated beneath the land's
surface and is utilized for different purposes by individuals
in both metropolitan and country areas [2]. Spring
harmony is lost until another equilibrium is accomplished
assuming that human use loses the balance between re-
energize, catching, and normal outpourings.

Urbanization, industrialization, and agrarian exercises all
affect groundwater quality [3]. The serious farming
practices (utilization of manures, insect sprays, pesticides,
and lime), modern waste (synthetic waste, harmful
material, and strong waste), inappropriate treatment of
family squander, occasional varieties, high populace
thickness, and so on, all influence the physicochemical

properties of groundwater [4]. Most country and
metropolitan occupants are compelled to depend on risky
groundwater  hotspots for day-to-day needs [5]
Groundwater synthetic tainting might introduce significant
well-being chances. A broad examination was aimed at
determining the degree of pollution and the impact of
sporadic changes on the physicochemical characteristics of
groundwater [6]. Various exploration has been directed to
decide if groundwater is appropriate for the water system
and savoring purposes in various locales of India and all
over the planet. Past examinations show that the situation
with groundwater quality varies because of Occasional
changes and environmental changes[7]. The occupants of
the fatehgarh district Locale in Punjab State, India, depend
vigorously on groundwater for the water system and
drinking. As a result, it is thought to be important to do.
Scientists deliberately investigate and by analyzing various
physicochemical parameters of a few water tests taken
from the review district in four distinct seasons, it is
possible to consistently describe changes in the
groundwater of the chosen area (pre-rainstorm, post-storm,
winter, and spring)[8].

Il.  MATERIAL AND METHODS

A. The Study Area

The Punjab State is situated between longitudes 29° 32'
and 32° 28' North and longitudes 73° 50' and 77° 00' East
as shown in figure 1. The total land area of the state is
50476 square kilometers. Haryana to the south and
southwest, Jammu and Kashmir to the north, Himachal
Pradesh to the upper east, and Rajasthan to the south and
southwest are the provinces that border it. Except for a thin
strip in its southern parts, where stable hills may be seen
dotting the picture, the whole surface of the state is an
alluvial plain. In the upper east, the mountains (lower
Himalayan areas) occupy an area of around 1243 square
kilometers. Sutlej, Beas, and Ravi waterways, which are
perennial, as well as. In immaculate, sterile polyethylene
vials, the samples were collected as composite
examples[9]. Plastic containers were washed in
groundwater before being analyzed. Before evaluation, the
samples were kept at a temperature of fewer than 4 C. In
addition to pH, conductivity, TDS (all-out disintegrated
strongly), TH (all-out hardness), TA (complete alkalinity),
bicarbonate alkalinity and nitrate, the physicochemical
study was done on 15 borders.
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Figure 1: Study area

The Fatehgrah sahib district often experiences high
temperatures, a semi-dry environment, and a mild winter.
Around the Fatehgrah sahib area, significant businesses
and power plants can be located. The range of annual
temperatures, including the hot and cold areas, ranges
between 16 and 47 degrees Celsius. Typical yearly
precipitation is experienced by the main enterprises in
Fatehgrah that manufacture phosphate, sulfate, fluoride,
and chloride. To produce the arrangements, double-refined
water was used, and logical-grade reagents were used to
analyze the examples.

The groundwater tests gathered from different chosen
areas were examined for physicochemical boundaries to
decide the level of contamination. Standard techniques are
given in —Standard strategies for the assessment of water
and wastewater, seventeenth version, 1989, ready and
distributed mutually by American general wellbeing
Affiliation (APHA)182, 183, American water works
affiliation (AWWA) and water contamination control
alliance (WPCF) 184, were utilized for assurance of
different physicochemical boundaries[10].

Table 1: All physio-chemical parameters with methods as
per is 10500: 2012

Sr.No Parameters Methods as per are 3025 parts
1 Color Visual Comparison method (Part
4)(1S 3025 -1 (1987), )
2 pH pH meter (Part 11)
3 Turbidity Turbidity meter (Part 10)
4 Total d'.SSOIVEd Portable tester (Part 16)
solids
5 Calcium EDTA Titrimetric Method (Part 40)
6 Chloride Argentometric Method (part 32)
7 Fluoride spectrophotometer (Part 60)
8 Nitrate Spectrophotometer (Part 34)
9 Chlorine Stabilized Neutral Ortho-Toluidine
Method (Part 26)
10 Magnesium Gravimetric Method (Part 46)
11 Total Indicator Method (Part 23) with
Alkalinity Amendments 1& 2
12 Total hardness | EDTA Method (Part 21)
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1. RESULTS AND DISCUSSION
attributes 15

Physical and

chemical
physicochemical measures, including pH, TDS (complete
broke up strong), conductivity, TA (all out alkalinity),
bicarbonate alkalinity, TH (all out hardness), levels of,

particular
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were utilized to exhibit the groundwater nature of
Fatehgrah district. (nitrate), SO (sulfate), PO (phosphate),
Na (sodium), K+ 4 4 (potassium), and F- (fluoride) of the
groundwater. Water samples were tested in the fatehgarh
area, and Table 2 shows the physicochemical parameters.

Table 2: Result of the physicochemical parameters

Location Source | pH” = aI'P Zﬁlcm COo3 gg CI" | NO3* | F* | Ca" | Mg | Na | K gaHCgIZ
ChunniKalan | TW | 8.12 522 0 | 301 [14 [BDL| 2 | 28| 44 | 50 |62 250
Pawala TW | 885 1942 120 | 683 | 104 | 26 |0.65| 12 | 39 | 210 | 380 190
Bhangrana HP | 8.65 910 84 | 330 |83 | 05 | 03|12 | 71 |110] 63 320
B?S?J]Lﬁ"a HP | 865 632 60 | 305 | 14| 8 |035| 12 | 29 | 100 98 150
Bhateri HP | 845 680 36 | 256 | 76 | 04 |025| 28 | 44 | 60 | 95 250
Bassi Pathana | HP | 85 830 60 | 171 | 90 | 60 | 03 | 20 | 39 | 93 | 938 210
Fa;zrr‘ﬁgrh HP | 86 1020 48 | 342 | 56 | 65 |035| 12 | 34 | 83 | 181 170
Innayatpur HP | 8.75 680 60 | 342 | 28 | 26 |028| 12 | 24 | 127 14 130
Nalini HP | 85 617 24 | 256 | 28 | 28 |017| 16 | 24 | 85 | 9.4 140
Bﬁﬁgﬁ:' HP | 845 575 36 | 268 | 28 | 28 |023| 20 | 24 | 86 | 88 150
Amloh TW | 825 740 0 | 207 | 49 | 120 |025| 36 | 34 | 84 | 9.2 230
The varieties in pH values might be because of the for drinking, irrigational and other reasons. The

increment or lessening of human and other natural
exercises. The acceptable uttermost compasses of pH
values for drinking water are demonstrated as 6.5 to 8.5 as
per IS 10500. The pH potential gains of groundwater tests
were gone from 8.12 to 8.85. Conductivity for the most
part changes as indicated by the season. In the pre-storm
period when water gets focused the conductance goes on
the higher side. Conductance isn't excessively unsafe,
however water with higher conductance isn't appropriate
Lower values in post-storm were tracked down the due
weakening of water with water. The alkalinity of water is
its ability to kill areas of strength for a. As indicated by IS
10500 the greatest passable grouping of complete
alkalinity for drinking water is 600 mg/L. Alkalinity in
regular waters is because of free hydroxyl particles and
hydrolysis of salts framed by feeble acids and solid bases
such as carbonates and bicarbonates. The concentration of
total hardness found in the study field varied between 199
to 320 mg/L. 5 samples were exceeding the desirable limit
for total hardness. The concentrations of Ca2+ and Mg2+
ions varied from 12 to 36 mg/L and 34 to 71 mg/L,
respectively. 5 samples were calculated to have a
concentration of Mg greater than the maximum desirable
limit of calcium concentration. Magnesium ion
concentration for all samples is below desirable limits. The
Chloride concentration found in the region ranged between
14 to 104 mg/L. the average concentration of chloride is
51.81 mg/l.

conductivity range is from 542 to 1942 mg/l and the
average is 833.45 mg/l. The water of high TDS isn't
appropriate for use in boilers and subsequently confined to
modern use. Regularly ground water has a higher complete
disintegrated solids load contrasted with surface water.
The TDS of groundwater tests went from 171 to 683 mg/I
with a typical worth of 332.5 mg/L. High TDS values saw
in pre—rainstorm season as water concentrated because of
dissipation.

IV. CONVERSATION ON DISCOVERIES

The motivation behind this section is to talk about the
discoveries which have risen out of the examination work.
The physicochemical appraisal of groundwater tests of
Fatehgrah sahib Locale was utilized to assess the
reasonableness of groundwater for drinking, modern and
rural reasons. A responsiveness examination showed that
now daily groundwater quality disintegrated. Fundamental
variables that influence the hydrochemistry of groundwater
of Fatehgrah sahib Area are wastewater and agribusiness
exercises. Groundwater source is viewed as the principal
water supply hotspot for all sorts of human use in the
towns of five tehsils of Fatehgrah sahib region
(homegrown, horticultural, and modern).

Consequences of Fatehgrah sahib uncovered that TDS
(Absolute Broke up Solids) values are higher in Post
Rainstorm season when contrasted with Pre-Storm because
of the draining of different salts into Post Storm
groundwater. In the majority of the areas, nitrate fixation
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expansions in post-storm. Investigation of water quality
boundaries uncovered that the savoring water in most areas
of the examination region was viewed as profoundly
debased. The disintegrated oxygen content shifts
essentially over the day. Disintegrated oxygen levels are
ordinarily at least around the morning and most elevated
eventually at night. During the majority of the seasons, or
the survey period, the groundwater quality assessment of
the Fatehgrah District was seen as sensible for drinking
and water framework purposes. Fatehgrah groundwater is
okay for human use. For drinking and various purposes,
the greater part of the physicochemical properties fell
inside sufficient standard levels. In this part, the main area
is a conversation on discoveries and the subsequent
Segment sums up reasonable proposals and ideas about the
groundwater quality status.

V. CONCLUSION

Some place in the scope of 7.3 and 8.1 was the pH range
during the assessment. The hydrogen molecule
centralization of water is assessed by its pH to choose its
alkalinity. The revelations show that the audit period's
most outrageous pH was recorded at 8.1. the pH levels
were inside the permitted ranges delineated by the WHO
and BIS. The extent of electrical conductivity values was
910 to 1313. It is possible to evaluate how well water
conducts power by looking at its electrical conductivity.
Complete split-up solids of the overall huge number of
dissected models were inside the sensible limitation of BIS
(10500). Complete alkalinity in groundwater tests ranged
from 205 to 407 mg/L. It is known how many bases are
contained in water overall as full-scale alkalinity. The
highest recorded total alkalinity was 205 mg/L All models
have values that are inside the drinking water standard
BIS's permitted range (10500). Values for outright
hardness went from 120 to 312 mg/L. Complete hardness
values went from 120 mg/L The measurements of calcium
hardness ranged from 79 to 185 mg/L, and these traits fell
within the range that WHO and BIS deemed to be
acceptable. Table 1's data analysis revealed that the
magnesium levels for all groundwater tests ranged from 43
to 125 mg/L and were within BIS and WHO guidelines.
According to the disclosures in Table 1 during the years of
the experiment, sodium levels increased from 109 to 183
mg/L.
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