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Determination of Water Quality Index for Faisalabad City
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Abstract— Water quality index (WQI) is valuable and unique
rating to depict the overall water quality status in a single term
that is helpful for the selection of appropriate treatment
technique to meet the concerned issues. Water quality is
considered as a major issue in mega cities of developing
countries. The city of Faisalabad has over 5.387 million
population. Groundwater is the main source of drinking water
in Faisalabad. The groundwater quality should be regularly
monitored to cope up with drinking water quality index.
However, WQI depicts the composite influence of different
water quality parameters and communicates water quality
information to the public and legislative decision makers [1].
Despite absence of a globally accepted composite index of
water quality, some countries have used and are using
aggregated water quality data in the development of water
quality indices. Attempts have been made to review the WQI
criteria for the appropriateness of drinking water sources. In
water-quality —index(WQI) - the study evaluated the
groundwater physicochemical parameters (Turbidity, pH,
Toral dissolved solids, Nitrates, Total Phosphates, Dissolved
Oxygen, Bio-chemical Oxygen Demand, Fecal Coliform,
Temperature Changes).
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I. INTRODUCTION

In Pakistan, groundwater is the second largest source of
irrigated agriculture because of the arid climatic conditions
[2]. The underground water is brackish and not fit for
drinking. Adequate canal supply is not available to meet the
city water supply requirements. The provision of irrigation
water from other sources such as groundwater is
indispensable for potential productivity [3]. General
topography of the city is flat and disposal of wastewater
through gravity is not possible. Faisalabad Development
Authority is responsible for planning, development and
control of area development and water and sanitation services
in the city. The Authority headed by City Nazim is the
controlling body. There are wide spatial and temporal
variations in groundwater quality in the Indus basin, which is
due to the pattern of groundwater movement in the aquifer
[4].WASA is its Agency responsible for water supply and
disposal of wastewater and another wing urban development
is responsible for area development and control. The service
area of the WASA includes a portion of four towns in
Faisalabad i.e., Lyallpur town, Jinnah town, Igbal town and
Madina town. The population in the service area is estimated
to be 1.8 million. WASA claims that 50% of the city
population (3.204 million) is serviced with water supply
network. There over 100000 water consumers in the city [5].
The major portion of water supply, in the city is based on
ground water. The water distribution consists of a primary

network spread over the city. Water from TR, Gulistan colony
no 2 water works, Jhal water works and 17W OHR is injected
into this primary main for distribution in the city. There are
three ground water sources. The Chenab well field is located
between JB canal and Chenab River in the old riverbed 25
KM from the city. The JB well field is located -along JB canal
starting from KotKhudaYar canal rest house to few KM
downstream of Newan rest house. The third well field is
located along RB canal in the fresh water under the canal.
Water distribution system consists of about 1500 Km pipe
network ranging in size from 75 mm to 300 mm. the water
distribution system has recently been divided into 15 zones
hydraulically isolated and fed from outlets from primary
main. There are 85 outlets from the primary main which are
connected to secondary mains. The water service area is
spread over about 100 sq. km and covered by over 400
colonies. The activity of solid waste disposal in open un-
engineered landfill is the one of the factors that cause the
ground water pollution due to lack of pollution control
interventions such as waterproof layer, leachate treatment
pond, monitoring wells, etc. [6]. It is estimated that about
40% of diseases in Pakistan are caused by drinking of
polluted water [7].

Il. NATIONAL SANITATION FOUNDATION WATER QUALITY
INDEX (NSFWQI)

Water quality index (WQI) is defined as a rating reflecting
the composite influence of different water quality parameters.
A previous researcher has firstly used the concept of WQI,
which was further developed by another researcher and
improved by Deininger (Scottish Development Department,
1975) [8]. A usual water quality index method was developed
by paying great rigor in selecting parameters, developing a
common scale, and assigning weights. The attempt was
supported by the National Sanitation Foundation (NSF) and
therefore as NSFWQI to calculate WQI of various water
bodies critically polluted. The proposed method for
comparing the water quality of various water sources is based
upon nine water quality parameters as follows:
1) Temperature
2) pH
3) Turbidity
4) Fecal coliform
5) Dissolved Oxygen
6) Biochemical Oxygen Demand
7) Total Phosphates
8) Nitrates
9) Total Dissolved Solids [9].

The water quality data are recorded and transferred
to a weighting curve chart, where a numerical value of Qi is
obtained. The mathematical expression for NSF WQI is given

by
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n
woI = Z QiWi
i=1
Where,
Qi= sub-index for i water quality parameter.

W= weight associated with i"" water qualityparameter.

n= number of water quality parameters.
Rating of Water Quality Index Values

A Water Quality Index (WQI) is a measure by which
water quality can be estimated for variouspurposes. WQI can
be used to predict whether thewater is suitable for drinking
purpose, industrial purpose, or aquatic organisms etc. WQI
can be measured on the scale 0 to 100. Higher the WQI,better
is the quality of water. Below are the classifications of WQI
[10].

WQI Value | Rating of Water Quality
91-100 Excellent
71-90 Good
51-70 Medium
26-50 Bad
0-25 Very Bad

Table 1: Classification of WQI

I11. DESCRIPTION OF THE SAMPLING SITE

For the collection of samples throughout the Faisalabad City
we used location points with respect to the Overhead
Reservoirs (OHR) provided by the WASA FSD. There is a
total of 43 OHRs in Faisalabad which are operated and
maintained by WASA. We took two samples from all these
location points each but A Total of 84 samples were collected
and experimented to determine the WQI values. GIS has wide

application in water quality mapping using which informative
and user-friendly maps can be obtained [11].

b

Fig. 1: Map showing where samples were collected
The samples were taken in brand new 1.5-liter
plastic bottles purchased from the market. The bottles were
free from all types of contaminationwhich can alter the
readings of the results duringexperimentation and free from
dirt and othersmells like in used bottles of soft drinks and
juices. The location point name of the sampling site was
labeled on the bottle with permanent marker prior to filling
with water. After the sample has been taken, the bottle was
sealed closed with caps so that sample may not be damaged.
Testing
All the required testing and experimentation of 84
sample was carried out in the WASA Research Laboratory
Faisalabad with highly sophisticated, modern, and accurate
devices under the supervision of the Research officer and
highly trained and experienced staff.

PARAMETRS

INSTRUMENT

BOD

Incubation bottles,Air incubator

Dissolved Oxygen

Water-resistant DOmeter by HANNA (HI 9147)!

Fecal Coliform

Petri dish

Nitrates Nitrate Test Kit byHANNA(HI13874)2
PH Waterproof pH testerby HANNA (HI 98107)3
Temperature Thermometer

Total DissolvedSolids

Portable TDS MeterHANNA (HI 9811-5)*

Total Phosphate

Multi-parameterPhotometer HANNA (HI83399)°

Turbidity

Nephelometer by HANNA (LP 2000)

Table 2: Parameters and Instruments which are used

IV. WATER QUALITY INDEX WORKSHEET

Test Parameters Units Quantity | Q — Value | Weighing Factor | Total
BOD mg/L 0.11
DissolvedOxygen % 0.17
Fecal Coliform colonies/1 00ml 0.16
Nitrates mg/L 0.10

! Hannainst.com. n.d. Portable Galvanic Dissolved Oxygen Meter - HI9147. [online] Available at: <https://www.hannainst.com/hi9147-portable-galvanic-

dissolved-oxygen-meter.htm|>

2 Hannainst.com. n.d. Nitrate Test Kit - HI3874. [online] Available at: <https://www.hannainst.com/hi3874-nitrate-test-kit.html>.
8 Hannainst.com. n.d. Waterproof Pocket pH Tester with 0.1 Resolution - pHep® - HI98107. [online] Available at: <https://www.hannainst.com/hi98107-phep-

ph-tester.html>.

4 Hannainstruments.co.uk. n.d. HI-9811-5 pH/EC/TDS/°C Portable Meter. [online] Available at: <https://www.hannainstruments.co.uk/ph-ec-tds-c-portable-

meter.html>.

SHannainst.com. n.d. Water & Wastewater Multiparameter (with COD) Photometer and pH meter -

H183399. [online] Available at:

<https://www.hannainst.com/multiparameter-cod-photometer-and-ph-meter-hi83399.htmI>.
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PH units 0.11
Temperatere 0c 0.10
Total DissolvedSolids mg/L 0.07
Total Phosphate mg/L 0.10
Turbidity NTU 0.08
Table 3: Water Quality index worksheet
V. RESULTS
A. Sample profile
Sr. No Parameter Units Quantity | Q-Value | WeighingFactor | Qualitylndex
1 DissolvedOxygen | % Saturation | 53.3869 48 0.17 8.16
2 Fecal Coliform | colonies/100ml 1 99 0.16 15.84
3 pH unit 8.2 77 0.11 8.47
4 BOD mg/Il 0 100 0.11 11
5 TemperatureCh. C 13 34 0.1 3.4
6 Total Phosphate mg/I 0.1 96 0.1 9.6
7 Nitrates mg/l <10 65 0.1 6.5
8 Turbidity ntu 0 99 0.08 7.92
9 Total Solids mg/l 2340 20 0.07 1.4
72.29
Overall WQI 72.29
Quality Status Good

Table 4: Table shows Sample profiles

The bar graph is displayed below showing WQI values of
samples w.r.t location points
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VI. CHARACTERIZATION OF WATER FOR DIFFERENT USES

BASED ON VARIOUS PARAMETERS

Water can be utilized for various purposes basedon various
water quality parameters. Temperature, pH, turbidity, fecal
coliform, dissolved oxygen, biochemical oxygen demand,
total phosphates, nitrates, total dissolved solids are analyzed
to check suitability of water fordrinking purpose, industrial
purpose, aquatic organisms, agriculture purpose. Water
quality parameters should satisfy certain limits to become
suitable for this purpose. Parameters values are given
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Fig. 2: Parameter Values

VII.

The groundwater of Faisalabad should not be used for
drinking purpose. The contamination in groundwater may be
due to the old and worn-outsewerage system so it should be
repaired. The industry is also playing role in groundwater
contamination so further studies should be done to evaluate
the role of industry in contaminating groundwater. Some
unlined portion of drain is passing through some area of city

CONCLUSION
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which may contribute to groundwater contamination so this
portion of drain should be lined.

VIIl. FUTURE RECOMMENDATIONS

1) Increasing potable water supply

2) Recharge management using artificialrecharge
3) Water reuse

4) Treatment and desalination

5) Decreasing water demand

6) Water conservation

7) Water pricing and control on accessibility
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