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Water pollution is a major problem in the globahtaxt. Pakistan’s current population is growingidipand the
per capita water availability has dropped from 5/8bto 1,000m. Results from various investigations and surveys
indicate that water pollution has increased in &aki. In several areas, increased arsenic, nitmate fluoride
contamination was detected in drinking water. Tfeeee this study was design to evaluate the drigpkimter quality
of various locations of District Swabi, PakistamdAto evaluate the treatability potential of diffiet coagulants like
alum, lime and magnesium sulfates. Samples wetected from various points and were tested foredgéiit physical,
chemical and biological characteristics of watehe Tresults obtained illustrated that the drinkingtew is highly
polluted in terms of microbial, arsenic, nitratesd&fluoride, i.e., 16ppb, 3.2mg/L, 36mg/L and 104MEFO0mL,
respectively. Alum, lime and magnesium sulfate weiegl as coagulants ranging from 4-48mg/L, 2-24nmayid 1.5-
18mgl/L, respectively. Lime was observed to be tlstreffective coagulant.
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1- Introduction

Pakistan’s current population of 141 million is
expected to grow to about 221 million by the year
2025. This increase in population will have direct
impact on the water sector for meeting the domestic
industrial and agricultural needs. Pakistan has now
essentially exhausted its available water resouanes
is on the verge of becoming a water deficit country
The per capita water availability has dropped from
5,600m3 to 1,000m3 [1]. The quality of groundwater
and surface-water is low and is further deteriagti
because of unchecked disposal of untreated muhicipa
and industrial waste water and excessive use of
fertilizers and insecticides. Results from various
investigations and surveys indicate that water
pollution has increased in Pakistan. The waterityal
deterioration problems are caused by the dischafge
hazardous industrial wastes including persistexicto
synthetic organic chemicals, heavy metals, pesticid
products and municipal wastes, untreated sewage
water to natural water bodies. Poor drinking water
quality and sanitation lead to major outbreaks of
waterborne diseases. In addition, many service
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providers do not even cover the costs of operaith
maintenance due to low tariffs and poor efficief@ly
Consequently, the service providers strongly depend
on government subsidies and external funding. In
Pakistan, the water pollution dilemma is quickly
propagating, presently 82% of the people do nothav
an access to safe water, 30-40% hospitalized patien
are due to water borne diseases, and about 80Be of t
infant death is only because of the polluted wtiat
causes diarrhea, cholera, dysentery, gastro-ingdsti
problems [3].

According to the most recent report of Pakistan
Council of Research in Water Resources, the water
quality in most of the water supply schemes in
Pakistan have crossed the limits of drinking water
quality standard set by the WHO. The major water
quality problem being faced currently is the migabb
arsenic, nitrate and fluoride contamination in npest
of the country. Almost 64% of the drinking water
supply is contaminated with Total Coliform (micrahe
[4,5]. This study was conducted to investigate the
drinking water quality problems of District Swalni i
Pakistan. The main objective of the study was to
evaluate the water quality in terms of microbial,
arsenic, fluoride and nitrate contamination.

2- Material and methodology
Samples from various part of District Swabi were
collected, as per AWWA Standards. These samples
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10.5mg/L were observed as 9.2%, 18.6%, 15% and
77.7%, respectively.

were collected in a sterilize glass bottles with
minimum capacity of 1.0L each. The samples were
then immediately transferred to the laboratory for

analytical test [7,8]. The date, hour, and exacation, Table 2: Water Quality Analysis of the Ground Seurc

the water temperature and pH values were recorded Ser¢ Paramete Unit Resul WHO Remark:
on the site. Table 1.0 illustrates the water gualit 6.5-
parameters used during this study [9]. 1 PH . 8.0 8.5 2
2 Temperatur oC 22 -- --
Table 1.0 Various water quality parameters used 3 Turbidity NTU 4.2 5 1
during this study 4 Arsenic ppb 16 10 1
Parameter Techniques 5 Fluoride mg/L 3.2 15 1
pH pH mete 6 Nitrates mg/L 11 10 1
- Nephelometric Total No/100 .
Turbidity mMethod ! Coilform mL 21 Nil !
EC Conductivity mete Beyond the limits
TDS Gravimetric technique Within the limits
Nitrates uv sp_ectrophotometric
screening method Table 3: Water Quality Analysis of the Surface $eur
Sulfates Spectrophotometer Ser# Parameter Unit Result WHO Remarks
determination 1 pH 6.5-
Chlorides Argentometric methc 11.10 8.5 1
Total coliform Membrane filter 2 Tempe.rature oC 26 - -
technique _ 3 Turbidity NTU 13 5 1
Fecal coliform Membrane filter 4 Arsenic ppE 8.2 1C 2
techniqu: 5 Fluoride mg/L 1.8 15 1
6 Nitrates mg/L 36 10 1
The minimum arsenic removal efficiency 5.2%, 7 Total .
fluoride removal efficiency of 14.6%, nitrates rerab Coilform No/100mL 104 Nil 1

efficiency of 7.6% and microbial removal efficiency” Beyond the limits
of 22.1% were observed by using an alum dosage ofyithin the limits

4-8mg/L. Whereas, the maximum arsenic removal
efficiency 10.1%, fluoride removal efficiency of

Table 4: Water Quality Analysis of the Tap Source

31.8% nitrates removal efficiency of 14.6%and Ser  Parameter Unit Result WHO Remarks
microbial removal efficiency of 41.1% were observed— pH 6.5-

by using an alum dosage of 40mg/L, 48mg/L, 12mg/L - 7.9 8.E 1

and 48mg/L, respectively. The optimum arsenic, Temperatre oC 1¢ = -

fluoride, nitrates and microbial contamination by 3 Turbidity NTU 4.3 5 2

using an alum dosage of 28mg/L were observed ag Arsenic ppk 14 1C 1

7.7%, 22.7%, 11.3% and 33.5%, respectively. Fluoride mg/L 2.1 1E 1

Also to determine the optimum dosage of lime Nitrates mg/L 19 10 1
coagulant, varying dosages ranging from 2mg/L to Total .

24mg/L were tested to check their treatability Coilform No/100mL 35 Nil 1

performance against arsenic, fluoride nitrates and
microbial contamination removal as shown in the

Beyond the limits
Within the limits

Figure 2.

3- Resultsand discussion

The results obtained from the physical, chemical
and biological analysis of water samples obtained
from various sources are shown in table 2.

The minimum arsenic removal efficiency 5.7%,
fluoride removal efficiency of 11.5%, nitrates rerab
efficiency of 8.1% and microbial removal efficiency
of 61.2% were observed by using an lime dosage of
2mg/L, 2mg/L, 2mg/L and 24mg/L, respectively.
Whereas, the maximum arsenic removal efficiency
13.1%, fluoride removal efficiency of 25.4% nitrate
removal efficiency of 22.3%and microbial removal
efficiency of 77.7% were observed by using a lime
dosage of 24mg/L, 2mg/L, 24mg/L and 14mg/L,
respectively. The optimum arsenic, fluoride, nisat
and microbial contamination by using a lime dosafge
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In order to determine the optimum dosage of alum
coagulant, varying dosages ranging from 4.0mg/L to
48mg/L were tested to check their treatability
performance against arsenic, fluoride nitrates and
microbial contamination removal as shown in the
Figure 1.

Selection of coagulant on the basis of cost
comparison was carried out. Since, the optimum
dosage determine by the Jar Test for alum, lime and
magnesium is 28mg/L, 14mg/L and 16.5mg/L,
respectively. To select the cost effective coagullaa
following analysis was carried out for the water
flowing at the rate of 100L/min (assumption). The
detail cost analyses are given in Table 4.
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FIG 1.0: EFFECT OF ALUM ON WATER QUALITY
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FIG 2.0: EFFECT OF ALUM ON WATER QUALITY
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FIG 3.0: EFFECT OF MEGNESIUM SULFATES ON
WATER QUALITY
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Table 4: Selection of Optimum Coagulant Dosage

Coaaulant Dosage Unit Price  Daily Cost
9 (mg/ll)  (Rslkg) (Rs)

Alum 28 35 15¢

Lime 14 20 05

Magnesium

Sulfates 16.5 32 0.82

From the cost and treatability analysis, lime is
determined as the most effective coagulant for the
treatability performance of polluted water contami
arsenic, fluoride, nitrates and total coliforms Q.
The total cost required per day for the optimum
treatability of water quality is determined as 0.SD.

4- Conclusion and recommendations

The following conclusions have been derived from
working on the water quality samples analysis and
using various coagulants; The water quality in most
parts of the subject area is polluted in one wather
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other, but the main pollutants are arsenic, flumrid
nitrates and microbial contamination.

The maximum pollutants concentration observed
in the subject area in terms of arsenic, fluoride,
nitrates and microbial contamination is 16ppb,
3.2mg/L, 36mg/L and 104 colonies/100mL,
respectively. The optimum alum, lime and magnesium
dosage for arsenic, fluoride, nitrates and microbia
contamination removal is 28mg/L, 14mg/L and
16.5mg/L, respectively. Using maximum arsenic,
fluoride, nitrates and microbial contamination reslo
efficiency by using the coagulants is 9.2%, 22.7%,
15% and 78%, respectively.

The total cost of lime required per day for the
water treatment flowing at the rate of 100L/mir0i§
USD. A long-term study is required to carry out the
complete water quality analysis for at least twelve
months to study the characteristics changes séiect
to seasonal variations and flow rates. Differemtety
of coagulants and filter media should be used to
evaluate a better treatability performance.
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