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Abstract

Water samples were collected from 43 sites of Tehsil Isa Khel aress in order to determine the
physicochemicd parameters such as pH, dectrical conductivity, turbidity, totd hardness, cdcium
hardness, magnesium hardness, M. dkalinity, chloride ion (d°), and fluoride ion (F)
concentration. The obtained results show that in Tehsil Isa Khe, only in Kda Bagh city, Kda
Bagh water scheme (w/s), Tola Bang Khel w/s, Kot Chandna, Awan Wala, Gidran Wala, and
Cheena Pora water is drinkable Overdl, dectrica conductivity, hardness, total akdinity,
chloride, fluoride levels in the water of Tehsil Isa Khd are very high and not fit for drinking,
washing, and industrial purpose. The utimate result of this study is helpfu to address the leading
cawse of public hedth problems related to the deteriorated quality of drinking water, and an
integrated gpproach is therefore required to provide safe drinking water to people in Tehsil 1sa
Khel.
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Introduction

Water is the most important abictic
component of the environment. Water is
essential for the life of all living organisms. A
large portion of total water, approximately
97% is in oceans not fit for drinking
purposes, and fresh water is 3%, out of which
2.97% isin ice caps and glaciers. Only a tiny
portion of 0.03% is obtainable as ground and
surface water for human use [1]. The good
health of people requires harmless drinking
[2]. In addition, it is not possible to imagine a
clean environment without water.

Water quality determines how much
water is good. Water tha is suitable for
cooking and drinking purpose is potable

water. The potability of water consders its
effects on the health of its consumers[3]. The
health of people depends on safe drinking
water, S0 it is internationally accepted that
safe drinking water is a human right [2].
Water that contains different heavy metals
auchasHg, Cr, Cd, Zn, Ni, Pb, Co, Cl, F, etc,,
has adverse effects on the health of humans
dther through toxicity due to excessive intake
or deficiency [4]. Excessive ingestion of
heavy metals including Hg, Cd, Cr, Co, Pb,
Zn, and Ni cause a carcinogenic effect on the
health of humans [5]. The scarcity of fresh
water increases globally due to overpopulation

[6].
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Today, approximately one billion
people in the world, mog living in developing
countries, are not drinking safe water [7].
According to World Health Organization
(WHO), around 94 percent of the global
diarheal diseases and 10 percent of the total
diseases are due to poor hygienic drinking
water [8]. The most important factor affecting
drinking water quality is water distribution
systems that deliver water to consumers[9]. If
any town's domestic water supply system has
low doandard water (bacteriological and
physicochemical), people must stop drinking
water from this unsafe source [10]. Thisis a
challenge in achieving the Millennium
Development Goals (MDGs) of improving
public hedlth in the rural areas of developing
countries [11]. There are severd pathways of
transmission of water-borne diseases. These
include contamination of drinking water by
animal or human faeces. Millions of people
are using contaminated drinking water. Thisis
due to a lack of proper management of
agicultural run-off water and industrial
wastewater, which gives rise to pollutants that
can have serious health impacts.

Many researchers have worked on
drinking water and human rights [12]. The
population of the world is increasing rapidly,
and this continuous increase in population
results in scarcity of fresh water for domegic,
agiculture, and industrial use in the world
[13]. There are many sources of water
contamination that make it unsuitable for
drinking purposes. Generally, bacterial
contamination is  widespread [14].
Contaminated water, food, and air increase the
risk of exposure to toxic metals [15]. Bacteria
spores are discovered in water from the air,
sewage, organic waste, dead plants, and
animals. At times, amost dl microorganisms
can be found in water, but bacteria are the
most common [16]. Ground water is used for
drinking purposes in most areas of Pakistan.
In some areas, impurities level in drinking

waters is aove the recommended level by
WHO [17]. Agricultural and industrial waste
disposal increases water toxicity. The toxic
metals are entered into the water through the
hydrological cycle [15,18]. A strong positive
correlation has been found between the total
bacterial count and  physicochemical
parameters in the domestic water sources of
Samaru community, Zaria, northcentral
Nigeria [19]. The releae of heavy metal
wastes into receiving waters can cause various
physical, chemical, and biological problems,
including reduced energy levelss DNA
damage and gene expression changes|[ 20, 21].

This research attempts to assess the
drinking water quality from the main existing
drinking water sysgem of Tehsil Isa Khel in
teems of water quality and various
physicochemical parameters. The ultimate
result of this gudy is to address the leading
cause of public health problems due to
deteriorated quality of drinking water and to
point out the ways to produce safe water for
the population of the Tehsil.

Material and M ethods
Chemicals and Reagents

Demineralized waer (DM water), dlver
nitrate, EDTA sulfuric acid, zirconyl chloride,
erichrome cynanine, potassium dichromate,
erichrome black T, Tashiro or bromo cresol
green, potassium hydroxide 30%, ammonium
hydroxide + ammonium chloride (mixture)
were used. All the reagents were of analytical
grade, purchased from Merck, Kenilworth, NJ,
USA and used without further purification.

Survey and Sampling

The study area was surveyed during
2017. The work plan was scheduled before the
qart of field and lab work. General
information about drinking weater, water-borne
diseases and public health status in study areas
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were collected. Frequent trips were conducted
to the qudy aea Water samples were
carefully collected from two different sources:
a borehole and a waer supply scheme.
Samples were collected from all designated
sampling points, as shown in Fig. 1. The
samples were collected from the tube well
supply, and the bore size of the tube wells was
eight inches, while the bore size of the water
supply was fourteen inches (Table 1). Samples
were collected into a 500 mL erilized
bottles Each sample was labelled on the oot
with sample ID, area name and depth of water
level. These samples were transported to the
laboratory for analysis.

Table 1. Sampling point areas.

Pak. J. Anal. Environ. Chem. Vol. 22, No. 2 (2021)

@
Tabukai Kili

®Chapri

PP-043

Vanjari =

-
Suitan kKhel
®Trag
* Kalur

Isa Khels

Figure 1. Map of study area of Tehsil Isa Khel

Sample D Sampling area name Depth (Feet) Sample ID Sampling area name Depth (Feet)
S.01 IsaKhel city 70 S23 Murghan Wala 400
S.02 IsaKhel w/s 230 S24 MussaKhel 200
S.03 Sheikh Abad 100 S25 Allami Khel 180
S.04 Khaglan Wala 550 S26 Sarmat Khel 140
S.05 Gidran Waa 586 S27 DillaMir Wda 185
S.06 KauwanWa a 125 S28 Ghegran Wala 150
S.07 CheenaPora 40 S29 Gu shan colony 120
S.08 MianaWda 350 S30 Shaadi Khel 110
S.09 Kaur 230 S31 Kamar Mashani 120
S.10 Awan Wda 450 S32 Allah Khel 130
S11 Trag Wis 220 S33 Burzi 85
S12 Mittah Khattak 575 S34 Khuddazai 103
S.13 Sultan Khel, Mogeemcolony 320 S35 MandaKhel 100
S.14 Sultan Khelmadrissa 635 S36 Jaapur 80
S.15 Makarwd w/s 450 S37 Kot Chandna 70
S.16 DeraMalaKhe 430 S38 TolaBangi Khel 70
S17 Gardai 330 S39 TolaBangi Khel w/s 80
S.18 Vanjai 490 S40 Tabisar 60
S.19 Chapri 432 S41 KaaBagh Lariadda 75
S.20 Odhey Wala 300 S42 KdaBagh wi/s 70
S21 Kaseeri Waa 480 S43 KdaBagh city 80
S22 MdlaKhel 200
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Determination of
Parameters

Physicochemical

The physicochemical water qudlity
parameters analyzed in the laboratory were
color, odor, taste, pH, electrical conductivity
(EC), total dissolved sdlids (TDS), turbidity,
total hardness, calcium hardness, magnesium
hardness, M. alkalinity, chloride and fluoride.

pH

The pH values of samples were
determined using a ENWAY 3305 pH metre.
The pH sensor is calibrated by comparing the
pH sensor output voltage to the pH meter
measurement results [22]. The water sample
was rapidly shaken before being placed in a
conical flask. The pH metre probe was
cleaned in digtilled water before being inserted
into the sample. The pH was measured once it
had stabilized.

Total dissolved salids (TDS)

The calibraed ADWA, AD3000
EC/TDS, and temperature metres were used to
compute TDS. The sample was girred and
transferred into a 100 mL graduated cylinder,
after which the probe was rinsed with distilled
water and immersed in the sample water. The
readings were taken once the device had been
stabilized. The dissolved ions concentration is
usually measured as total dissolved solids.
Water quality metrics such as conductivity or
EC and TDS are often utilised, egecially in
coastal areas These two values are salinity
markers, making them an excellent tool for
studying seawater intrusion [23].

Electrical conductivity (EC)

Water samples were tested for
conductivity using a calibraied ADWA,
AD3000 EC/TDS, and temperature metres.
The sample was thoroughly agitated before

being poured into a conical flask. The
conductivity metre probe was washed and
dipped in digtilled water before being plunged
into the sample. The readings were recorded
once they had sabilized. The EC of each
buffer solution is different (typically 1.41 mS
cm). Set the EC metre to that precise EC
after immersing the probe in the buffer
lution by turning the knob on the EC metre.
This can be used to calibrate an EC metre
[23,24].

Turbidity

The dandard method of USEPA
Method 180.1 was used to measure the
turbidity of the analyzed samples [25].
Turbidity was measured using a HACH
turbidity metre. The accuracy of the turbidity
metre was tested. After being cleaned with
digtilled water, the cuvette was filled with a
sample. The cuvette was sealed with a cap and
put into the ingrument light cabinet. A
turbidity reading was collected once the water
had stabilized.

Total Hardness

Complexometric titration of calcium
and magnesum with an agueous solution of
the disodium salt of EDTA at pH 10 is used to
determine the overall hardness of water [26].
A few drops of ammonia as a buffer solution
were added to increase the pH of sample up to
10. Two drops of indicator erichrome black T
were added. The red color was developed.
Then contents of the conical flask were
titrated againg a standard EDTA solution
(0.01M) until color of contents in the flask
changed from wine-red to blue a the
endpoint. Titration was repeated three times
and the value of the average titer was
recorded.

Total hardness(mg/L C,CO3) :M
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Where M = molarity of EDTA, V = volume of
EDTA (mL), and S = sample volume (mL)
[27].

Calcium Hardness

The mineral ions calcium and
magnesium form compounds with
ethylenediaminetetraacetate  (EDTA). A

complexometric titration can be used to
determine the quantity of these minerals in a
sample using this procedure [28]. 50 mL of
the sample was taken in a 250 mL conical
flask and added 4 mL agueous KOH. Then 0.5
mL of hydroxylamine hydrochloride
(NH2OH) and a few drops of indicator were
added. Then contents in the conical flak were
titrated againgt 0.01IM EDTA until the end
point indicated by bluish coloration. Titration
was repegated three times. Snce EDTA forms
a 1:1 complex with Ca®" under these
experimental conditions the millimoles of
calcium present can be found by calculating
the number of millimoles of EDTA consumed
during the titration using the equation:

Millimoles of EDTA = mL EDTA X molarity
EDTA

Magnes um Hardness

The magnesium hardness of samples
was calculated from the difference of total
hardness and calcium hardness obtained by
the titration method. Total hardness and
cacium hardness were determined by EDTA
titrimetric method. Magnesium hardness was
calculated from the total hardness and calcium
hardness differences and expresd in the
same units.

Magnesium hardness =
Calcium hardness) x 0.243

(Total hardness —

Where, 0.243 = Atomic weight of magnesium
/ Molecular weight of CaCOs.

M. Alkalinity

50 mL of sample was taken in a
conical flak. Then two drops of Tashiro or
bromo cresol green indicator were added. The
green color of the sample was developed. The
resulting mixture was titrated against a
gandard 0.02 N sulfuric acid to a permanent
pink color. The following equation was used
in the calculation.

Alkalinity of unknown solution was
determined by the equation:

Macid X Vacid = Mbase X Viace
Chloride Ion (Cl") Concentration

50 mL of the water sample was taken
in a 250 mL conical flask and 3 drops of
K2Cr,0O; as an indicator were added into the
contents of the flak. The sample color
becomes yellow. Then the contents in the
conical flask were titrated against 0.1 N
AgNOs solution until the end point indicated
by a permanent red color. Titration was
repeated three times. The value of the average
titer was recorded.

g titrevalue X Normality of Silver Nitrate % Eq.wt of C1 x 1000
Chloride Ile =

Yolume of sample

Fluoride ion (F’) concentration

Palintes method: The sample water
was filled to the 10 mL mark in a test tube.
Crushed and dissolved one Fluoride No. 1
tablet of Zirconyl chloride, then crushed and
dissolved one Eriochrome Cyanine R Fluoride
No.2 tablet. Full colour development was
dlowed for five minutes. A gandard solution
was used to calibrate the photometer. A test
tube containing sample solution was inserted
in the photometer, and relavant programme
was selected to measure the fluoride
concentration in mg/L [29].
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SPSS (Satiscal Package for Social
Sciences, version 25) was used to derive
descriptive data.

Results and Discusson

The raw data collected from laboratory
analysis was used to calculate the mean values
of all the parameters. Tables are used to
display the mean values. The data from the
experiments were analyzed using the SPSS
software [30]. Experiment data were graphed,
and the study results were compared to WHO
and PAK-EPA (Pakistan Environmental
Protection ~ Agency) guidelines.  The
permissible limits for many parameters are
identical.

All  the forty-three samples were
colorless and odorless according to WHO and
PAK-EPA ingructions. Tage and pH values
for all the analyzed samples are given in Table
2. Twenty-four samples out of forty-three
samples were tasteless. The saline tage was
observed in the water of Isa Khel city and
Sheikh Abad. The bitter taste of water was
observed in Kamar Mashani and its
surrounding areas. The salt mines in the
surrounding area of Sheikh Abad and Kamar
Mashani may be responsible for the saline and
bitter taste.

pH shows the amount of hydrogen ions
(H") concentration in a substance. Water with
pH below 7.0 (0-6.9) is acidic, and water with
a pH greater than 7.0 (7.1-14.0) is basic or
akaline. According to WHO and PAK-EPA,
the minimum and maximum permissible pH
rangesfrom 6.5 to 8.5 for potable water. Table
2 shows that the pH of water obtained from
these forty-three areas varied from pH 7.0 to
8.2, which is within the minimum and
maximum allowable pH range of WHO and
PAK-EPA [31].
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Table2. Taste, pH, electrica conductivity and M. alkalinity.
SamplelD  Teste  pH (;E/%m) Al kgi'nity
So1 Sdine 7.1#0.93 588041052 49443193
S02 Tasteless 8.0+0.65  15655+325 294+6.23
S.03 Sdine 7.4+1.14 7060+11363 566+8.14
S04 Tasteless 7.7#1.24  1530+152 150+3.56
S.05 Tasteless 8.240.99 347+2 51 162+2.14
S.06 Tasteless 7.8#1.54  3920+132 250+4.13
So7 Tasteless 7.5+1.59 749+1.48 300+5.24
S.08 Tasteless 8.0£2.01  1102+165 382+5.26
S.09 Tasteless 8.1#1.63  1550+133 300+6.58
S10 Tasteless 8.1#2.11  1009+147 320+8.23
S11 Tasteless 7.940.78  1545+211 136+2.15
S12 Tasteless 7.34#0.88  1462+126 260+3.12
S13 Bitter 7.5#1.12 5040+81.73  343%5.16
S14 Bitter 7.040.54 3940+31.22  297+4.59
S15 Bitter 7.240.35  4450+187 179+2.13
S16 Bitter 7.440.86  2500+150 236+3.45
S17 Tasteless 7.540.64  2560+155 245+1.25
S18 Tasteless 8.0+1.13  1505+123 247+3.25
S19 Tasteless 7.5#1.45  990+0120 362+7.25
S20 Tasteless 8.0£#0.60  1480+111 232+4.25
S21 Bitter 7.3#1.25  2200+144 241+3.15
S22 Bitter 7.5+#1.10 280+121 270+4.25
S23 Bitter 7.1#0.85 3220+214 209+2.15
S24 Bitter 7.5#0.23  2000+045 294+1.69
S25 Bitter 8.0£1.15  2160+177 239+3.12
S26 Bitter 7.5#0.56 2210+03.55  410+7.12
S27 Bitter 7.3#0.25  1990+129 284+4.15
S28 Bitter  7.3+1.56 24600+22537 282+5.23
S29 Bitter 7.840.69 282041445  290+5.14
S30 Bitter 7.2#1.11 2530+05.60 264+5.16
S31 Bitter  7.440.32 24602425232 384+6.75
S32 Bitter 7.3#1.23  3430+125 270+4.84
S33 Bitter 7.8#1.25  1545+016 270+5.12
S34 Tasteless 7.7#1.10  1276+168 310+4.12
S35 Tasteless 7.4+#1.02  1450+056 310+4.16
S.36 Tasteless 7.7+1.06 9R+1.41 199+2.78
S37 Tasteless 7.740.69 900+1.14  299.8+5.%5
S38 Tasteless 7.9#1.85  1234+036 450+6.25
S39 Tasteless 7.6+1.25 657+0.12 3005.18
S40 Tasteless 8.1#1.30 2840+51.86  398+6.45
S41 Tasteless 7.2#1.53  2500+154  254.8+5.45
S42 Tasteless 7.9+1.26 300+0.58 108+3.42
S43 Tasteless 7.640.56 431+0.57 140+2.14
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Electrical Conductivity (EC), Total Dissolved
Salids(TDS), Turbidity and Total Hardness

EC is an indicator of total dissolved
salts. It determines whether water is capable
of satisfying third or not. The conductivity of
potable waters generally varies from 50 to
1500 pS/cm. The conductivity of municipal
wastewater may be near that of potable water.
However, the industrial wagewater may have
conductivities above 10,000 pScm.
According to WHO and PAK-EPA standards,
the EC value of the drinking water supply
should not be exceeded 500 uS/cm. Reaults
data in Table 3 shows that the EC values of
water obtained from these forty-three areas
varied from 300 to 7460 uS/cm. These data
show that the EC value of only three samples
out of forty-three samples was below the
WHO and PAK-EPA maximum permissible
limits. These results indicate that the water in
Tehsil Isa Khel is highly ionized and has a
high level of ionic activity due to high
concentrations of dissolved salts. The high
concentration of ions in water may be due to
salt minesin the vicinity.

The TDS ted is very important and
determines the general quality of water. TDS
are primarily made up of inorganic salts and
small concentrations of organic matter in
drinking water. Other contributory ions are
carbonate, bicarbonate, chloride, sulphate,
potassum, nitrate, magnesium and calcium.
Rocks and soil are major sources of TDS in
water. A minor source of TDS is pollution
from urban runoff. The TDS values found in
drinking water are very important. According
to WHO and PAK-EPA dandards, the
maximum TDS permissible limit is 1000 ppm.
The health risks are not as significant as TDS
valuesare less than 1000 ppm.

From data in Table 3, water had TDS
values varied from 192 to 4518 ppm, and it
showsthat TDS values of twenty-one samples

out of forty-three samples are below the WHO
and PAK-EPA maximum permissible limits
(1000 ppm).

Calcium and Magnesium Hardness

Calcium is an alkaline earth element
and fifth in abundance. It is found in the
earth’'s crug. The most common compounds
of calcium are limestone (CaCQs), gypsum
(CaS04.2H20), fluorite (CaF,), hypochlorite
(CIOCa and nitrate. It is an essential
condituent of bones and teeth. According to
WHO guidance, the maximum permissible
limit of calcium in drinking water quality is
7smg/L for internationally acceptable value
and 200 mg/L as an excessive limit. Any
ecific disease has not been associated with
calcium in drinking water. Its upper limit of
200 mg/L isinrelationto hardness.

The laboratory results of calcium
hardness in the study area are shown in Table
3. The table shows that the calcium hardness
of the various sampling pointsranged from 28
to 1650 mg/L, and twenty-two samples out of
forty-three samples were within both WHO
and PAK-EPA maximum acceptable standard
(200 mg/L). The least level was observed in
Gidran Wala (28 mg/L), and the highest level
was observed in Sultan Khel, Mogeem colony
(1650 mg/L).

Magnesum is a light silver-white
metallic element. It is the eighth-most
abundant element. It occurs inthe earth’ scrust
and is not found asa free element. Magnesium
is used in alloys flash-light photography,
pyrotechnics and incendiary bombs. In
medicine, magnesium is known as “milk of
magnesia’ as a hydroxide or “Epsom salts’ as
a aulfate. It is a nutritional element in plant
and animal life. According to WHO, the
international drinking water standard, the
maximum allowable level is 150 mg/L. The
laboratory results in Table 3 shows tha
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magnesium hardness in twenty samples out of
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forty-three samples are below the maximum
of 7 mg/L to 319 mg/L. The data shows that  acceptable level set by WHO and PAK-EPA.

Table 3. Various phys cochemica par ameter sof the and yzed sampl es.

Sample TDS Tur bidit TH Ca Mg Har dness . Fluoride
D (Ppm) ~NTD) (mglL) iy Smgly  Chloride(mgi) T
S.01 3763+43.28 5+028 925+1.52 285+11.23 155+4.37 1709+28.17 44028
S.02 9%+27.36 21014 188+0.98 55+0.23 321+14.23 567+1.25 5+40.18
S.03 4518+33.58 5+031 1120+2 .52 333+1045 191+1.52 1808+25.23 4.840.01
S.04 979+1346 21027 256+1.0 106+6.23 3640.23 226+0.58 3.240.01
S.05 222+1126 0+001 56+0.56 28+0.04 7+0.11 14.2+0.04 0.62+0.02
S.06 2509+40.12 4+014 444+1.98 178+0.32 6340.26 510+11.12 6.940.04
S.07 479+1723 1+032 280+1.66 180+8.42 2440.07 42 4+056 1.540.05
S.08 706+16.3 2+002 147+1.01 43+0.08 2540.13 70.9+0.84 4.440.06
S.09 9P+2153 2+009 19040.53 56+0.10 32+0.09 56.7+0.65 5.540.09
S.10 645+19.33 1+013 10040.24 32+0.21 1640.08 63.8+0.98 1.05+0.05
S.11 989+23.12 2+020 45049.21 140+0.91 7540.14 156+0.65 4.140.01
S.12 936+1742 2+015 450+1.44 184+0.43 6440.35 56.7+0.87 6.240.02
S.13 3225+54.22 5+032 2983+4 .53 1650+27.58 324+6.25 709+6.11 10.40.12
S.14 2521+33.22 4+004 2205+2 47 9065+1843 315+13.22 63.8+054 8.740.10
S.15 2848+31.47 5+045 2572+32.54 1089+21.14 360+0.46 56.7+0.75 9.540.05
S.16 1600+27.42 3+031 1500+3.52 525+0.34 236+0.89 425+1.24 6.440.10
S.17 1638+21.52 3+017 1325+15.45 525+1.15 194+1.10 56.7+0.98 6.440.05
S.18 963+2245 2+008 523+1.02 220+1.24 7340.05 354+012 4.440.04
S.19 634+1854 2+011 303+1.01 103+0.08 49+0.21 42 5+0.24 4.440.01
S.20 94743314 2+030 70522 .65 283+9.45 103+0.75 425+042 3.940.03
S.21 1785+35.52 3+012 1590+26.11 533+15.32 256+15.66 42 5+0.14 7.040.03
S.22 1805+22.13 3+052 1620+1.66 548+33.12 260+21.56 42 5+056 8.540.07
S.23 2060+31.58 3+007 1650+19.13 526+22.12 273+19.12 113.5H0.54 8.240.08
S.24 1280+27.33 2+011 1000+2.14 350+17.26 158+1.23 49.6+0.65 6.310.04
S.25 1382+26.42 2+032 1033+54.22 327+26.11 171+0.58 63.8+0.74 6.840.05
S.26 1414+47.25 2+020 794425 .37 39%6+25.27 9640.47 212.7+23.95 7.440.09
S.27 1273+22.33 2+005 74442378 274+1.14 114+0.98 28.4+0.25 6.010.01
S.28 1574+11.54 3+018 1316+33.25 483+1.16 202+0.54 28.4+098 7.440.04
S.29 1804+26.13 3+012 1090+26.85 323+0.92 186+24.95 354.5+0.42 8.9410.04
S.30 1619+29.54 3+016 850+25.63 285+0.65 137+0.95 326+14.25 7.540.08
S31 1574+21.35 3+017 74049.56 266+0.45 115+0.52 290.748.25 6.140.10
S.32 2195+35.25 3+026 800+26.53 265+1.10 130+0.36 460+25.23 7.140.04
S.33 989+3156 2+004 440+1.21 184+0.69 6240.24 106.440.14 4.440.07
S.34 816+2614 2+031 266+1.55 123+0.25 3540.16 70.9+0.35 3.640.35
S.35 928+2316 2+020 336+1458 150+0.09 45+).54 120.5+0.98 3.240.14
S.36 635+1725 1+0.07 21140.33 110+1.10 245+0.24 78+0.24 5.310.34
S.37 576+1125 1+000 436+23.11 206+0.16 56+0.05 42 5+0.35 1.540.14
S.38 790+2312 2+005 130+1.11 44+0.09 20.9+0.24 70.9+054 1.740.24
S.39 421+1632 1+007 220+1.42 124+0.08 2340.08 284+0.14 0.31+0.35
S.40 1817+29.52 5+032 128+0.38 96+0.98 7.840.32 567+0.87 3.040.09
S41 1600+47.52 4+036 980+18.23 406+0.92 139+0.48 248+0.98 1.540.08
S.42 192+2153 - 132+2.41 90+0.04 10.2+0.65 17.7+0.65 0.61+0.11
S43 276+1125 - 17240.85 108+1.01 155+0.54 28.4+097 0.62+0.12
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Chloride and Fluoride

Chlorides are soluble in water and
harmless at low levels, therefore, reducible by
dilution. Its concentration at a higher leve in
water is an indication of pollution. High
chloride level in water destroys structures and
harms growing plants

According to WHO and Pak-EPA
standards, chloride concentration should not
exceed 250 mg/L [32]. Chloride concentration
in the study area ranged from 14.2 to 1808
mg/L, as shown in Table 3. In Isa Khel city
and Sheikh Abad, water was saline due to high
chloride concentration. The data showsthat 36
samples have a lower chloride concentration
than the maximum permissible limit value set
by both WHO and PAK-EPA guidance levels.
The lowest chloride ion level was found in
Gidran Wala (14.2 mg/L), and the highest
chloride level was found in Sheikh Abad and
Isa Khel city (1808 mg/L and 1709 mg/L,
respectively).

Fluoride in tiny amounts is essential
for human beings because it reduces dental
caries. Its optimum level is 1 mg/L, and above
this level, it is very dangerous. Fluoride level
above 1.5 mg/L is not permissible in drinking
water [33]. In fact, the high concentration of
fluoride leads to dental fluorosis and skeletal

Table4. Corrd ation table of the studi es par ameters.
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fluorosis. The more dangerous is the
deformation of the skelton. In the study area,
the fluoride level ranged from 0.61 to 10.6
mg/L, as shown in Table 3. The least fluoride
level was observed in Kala Bagh (0.61 mg/L),
and the highest concentration level was
obsarved in Sultan Khel Mogeeem Colony
(10.6 mg/L).

The data shows tha fluoride
concentration in eight out of forty-three
samples was below the WHO and PAK-EPA
maximum permissible limit. As a result,
fluoride has a health effect on the community
that uses the water. The source of fluoride in
the analyzed water is due to the high content
of mineralsin the salt range of Punjab [11].

The above Table 4 shows correlation
among the investigated parameters Strong
correlation exigs among TDS, turbidity and
chloride concentration; turbidity and TH; TH,
calcium hardness and fluoride concentration;
Ca-hardness and fluoride concentration.
Negative correlation is shown between
Ca-hardness and fluoride concentration. While
weak or mild correlation is present among
TDS and Mg-hardness, turbidity and
Mg-hardness;, TH, Mg-hardness andchloride;
Ca-hardness and Mg-hardness, Mg-hardness,
chloride and fluoride concentration; chloride
and fluoride concentrations.

TDS Turbidity TH

Par ameters

CaHardness Mg Har dness Chloride Fluoride

(ppm) (NTU) (mglL) (mglL) (mg/L) (mglL) (mglL)
TDS (ppm) 1
Turbidity (NTU) 0.90 1
TH (mglL) 0.68 066 1
CaHardness (mg/L) 0.60 061 0.9% 1
Mg Hardness (mg/L) 0.05 006 0.06 0.06 1
Chlorice (mglL) 0.70 054 0.02 -006 0.03 1
Auoride (mglL) 0.59 059 0.76 0.68 0.04 0.02 1
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Conclusion

A totd of 43 selected representative
water samples from different places in Tehsil
Isa Khel were used to characterize and analyze
for quality characteristics. In order to
determine a safe and acceptable level of
drinking water for consumers, the water
quality indicators were compared to the WHO
alowed limit, and the PAK-EPA suggesed
values Overall, the pH of all the forty-three
analyzed samples was within the permissible
l[imit set by WHO and PAK-EPA. Only three
samples are in the range for EC, twenty-two
samples for calcium hardness, twenty samples
for magnesium hardness, thirty-six samples
for chloride concentration, and only eight
samples are in the correct range st for the
fluoride concentration.
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