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Water samples from 218 different sources such as hand pumps, donkey type
pumps, tubewells and open wells were collected at random in and around Faisal-
abad city to determine the concentration of calcium, sodium and potassium to eval-
uate their suitability as drinking water. Calcium content was 53 1 25.4, magnesium
71 £ 379, sodium 660 £ 430 and potassium 23 * 21.9 mg rl, Noorpur, Behari
Colony, Gukhuwal, Kalccm Shaheed Colony, outer arcas of Ghulam Muhammad
Abad, Magbool Road, Samanabad and D-type Colony were found to have higher
amounts of thesc cations whereas a small belt along Rukh Branch Canal from RD
250,000 to RD 263,000 and Civil Line areas were found to have lower concentration
of these metal ions. Sodium was the major cation making the Faisalabad ground-
water undcsirable for drinking whereas calcium content was the least.

INTRODUCTION

Groundwater is an important source of
water supply throughout the world. Ac-
cording to Murray and Reeves (1977) 96%
of rural homes in U S A arc supplicd by
groundwater. In Faisalabad only 49,000 m3
day! is provided by the surface watcr (Rukh
Branch Canal and Dijkot Distributory)
whereas the total estimated requirement is
400,000 m3 day! which means more than
87% is supplied through groundwater
(WASA, 1983). The groundwater is obtained
by hand pumps, motor pumps, tubewells and
very rarcly by open wells. Only one open
well was sampled in the study area.

Faisalabad lies in a salinc zone. The
groundwater in most of the areas is unfit for

drinking duc to the presence of excessive -

amount of different salts (Tarig, 1962).
Faisalabad is the third largest city ol Pak-
istan and has emcrged as a major man-
ufacturing and industrial center of the
country. The city lies in the Punjab plains
between Ravi and Chenab rivers at an ele-
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vation of 182.87 m above sea level. Due to
haphazard construction of different indus-
tries which kept on pouring their untreated,
heavily polluted waste industrial effluent on
the fields around them, this huge amount of
polluted water was bound to affect the
groundwater. The present study was thus
undertaken to evaluate the status of certain
mctal ions like Na, K, Ca and Mg in the
groundwater of Faisalabad and surrounding
areas.

MATERIAL AND METHODS

Water samples from 218 different
sources such as hand pumps, motor pumps,
tubewells and open wells, subject to the
availability of the sample source, were col-
lected in clean onc litre capacity PVC bot-
tles. The samples were collected at random
from differcnt areas of Faisalabad and its
surroundings. These samples were analyzed
for sodium, potassium, calcium and magne-
sium as recommended by Franson (1985).
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Table 1. Metal ion concentration in groundwater of Faisalabad and surrounding areas
Meltal ion Mean Standard Range WHO guide-  Sample per-
(mgI'h) deviation (mg I'Y) line value,  centage below
1985 the guide-
(mg I'Y) line value
Sodium 660 430 6-1851 200 14.5
Potassium 23 219 2-181 - -
Calcium 53 254 6-180 200* 100.0
Magnesium 71 379 4-200 150* 95.6

*WHO permissiblc level of international standard of drinking water (1971)

RESULTS AND DISCUSSION

Ovcrall results are presented in Table
1. There is a marked variation within cach
analyzed cation status. Sodium is in abun-
dance in Faisalabad groundwater. It was es-
timated to be 660 * 430 mg |1, Only 14.52%
samplcs were below the sodium guideline
value of WHO i.e. 200 mg I-!. Excessive in-
take of sodium in the form of sodium chlo-
ride may lead to vomiting and elimination of
much of the salt. Acute effects may include
convulsion, muscular twitching, rigidity,
cerebral and pulmonary oedema (MSS,
1980). It has been suggested that high
sodium intake may lead to hypertension. It
has been reported from USA and Nether-
lands that school children (especially girls)
living in arcas with moderate levels of
sodium in drinking water had slightly higher
blood pressure than those living in areas
with low level of sodium (Tuthill, 1976). The
areas along Millat Road, Sargodha Road
around Bawewala, Ghulam Muhammad
Abad’s boundary areas, Magbool Road and
North Western side of Gencral Bus Stand
showed highcr amounts of sodium whereas
arcas along R.B. Canal (from RD 250,000
RD 263500) and Civil Lines showed lower
concentration of sodium (Table 2).
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Average potassium content was deter-
mined to be 23 * 21.9 I'! in drinking water.
WHO has not set a guideline value for
potassium in drinking water. However, ex-
cessive intake of potassium may lead to re-
nal failures, convulsions, mental confusion,
weakness, numbness, weakness of respira-
tory muscles and paralysis of extremities.
Areas around Crescent Sugar Mills contain
higher amounts of potassium whereas areas
around Muslim Town and along Rukh
Branch Canal have low potassium content
(Table 2).

Calcium and magnesium ions in water
are the major contributors to hardness. Cal-
cium was estimated to be 53 * 25.4 mg I'1
and magnesium 71 * 37.9 mg I\, Calcium
ion concentration of all the samples was
within the WHO permissible level for
drinking water quality which is 200 mg I,
Of the total samples 95.5% were within the
permissible level of magnesium i.e., 150 I'1
(WHO, 1971). Shadab Colony and sur-
rounding areas along Jhang road showed
higher concentration of Ca** and Mg**
ions, whereas arcas along R.B. canal from
RD 250,000 to RD 263,500 and Yousaf
Chowk arcas along Sargodha Road showed
less calcium + magnesium concentration
(Table 2). Water hardness contributes to
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Faisalabad groundwater areas of relatively high and low concentration in se-

Table 2.
lected metal ions /
Metal ion Area . Mean Standard Range
(mgl!)  deviation (mgh)
Sodium Overall o ’ . 660 . 430 -+ - 6-1851
Noorpur, Gukﬁuvxfa_l, Behari Colony 1331 “333. ' 802-1676
G.M. Abad, Kaleem Shaheed 1027 186.6 713-1435
Colony & Kuriwala*
North West boundary 1051 176.3 7.94-1185
of General Bus Stand
Magbool Road Area* 1065 340 657-1487
Along Rakh Branch Canal** 923 65 14-244
Civil Lines Area** 1753 130.2 49.7-396
Potassium Overall 23 219 2-181
Nishatabad, Crescent 107 28.2 88-181
Sugar Mills Area**
Green Town, Muslim Town 12.9 3.99 5-18
along Sargodha Road
upto Small Industrial
Estate**
Along R.B. Canal from 12.42 4.56 6-20
RD 250,000 to Pepsi Cola
Factory**
Ca** + Mg** Overall 416 1947  70-1080
(as CaCQ;)
Muzaffar Colony, D-Type 915 1604  595-1080
and Samanabad*
Magbool Road Area* 728 722 650-790
Jhang Road (Shadab and 667.5 715  605-770
Sheikh Colonies*)
Green Town, Muslim Town, 1339 59.1 70-300

Nawaz Town along
Sargodha Road upto Small
Industrial Estate**
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scale formation and incrustation. It has bcen
reported that drinking hard water may lead
to increased incidence of urolithiasis.

From the present study, it may be sug-
gested that the Faisalabad groundwatcr gen-
crally is unfit for drinking purposes duc to
exccssive metal jons especially sodium.
Thercfore, alternatc water sources having
low salts necd to be explored, particularly in
view of fast increasing population.
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