
I.J.S.N., VOL.7 (4) 2016: 809-812 ISSN 2229 – 6441

809

WATER QUALITY INDEX OF NARMADA RIVER WATER JABALPUR,
MP, INDIA

1Anima Upadhyay & 2Chandrakala, M.
1,2Assistant Professor, Department of Chemistry, Sir MVIT, Bangalore, Karnataka, India.

*Corresponding author email: animaupadhyay@gmail.com

ABSTRACT
Various physico–chemical parameters were studied to assess the water quality of Narmada river water. Subsequently,
using this physico–chemical parameters, water quality index (WQI) was calculated through mathematical calculations. The
experimental values of the various parameters were obtained by adopting standard procedures. These experimental values
obtained were compared with the standard values suggested by International bodies such as WHO and ISI. The values
were then substituted in the mathematical expression to calculate the WQI. Water Quality Indexing is a simple and
convenient method to express the quality of water which leads to a single numeric value through which it could be easily
suggested that whether the water is fit for human consumption.
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INTRODUCTION
India has a great cultural heritage. Its civilizations are
recorded in World’s history. Narmada River is the oldest
river on the Earth. It flows in the furrows created by the
platonic movements of the Earth. The origin of Narmada
is from Amarkantak a small place in Madhya Pradesh with
lush green hills. This river has both religious and
economical importance. It is considered as daughter of
Shiva. It flows through the hills and undulating
topography it has high energy which is converted into
electricity and is used by many states. Its water is also
used for agriculture, drinking and other industrial uses.
Small towns and big cities have developed on its banks.
All these human activities have started polluting the water
of river Narmada by releasing its waste containing lot of
toxic and hazardous materials. Since big farmers these
days use extensive fertilizers and herbicides to get high
yield. These chemicals are then discharged in the water
and later it reaches the river water. Similarly, industrial
effluents are discharged directly without being treated.
Sewage disposal in the river also leads to the
contamination of its water. Narmada is a major river and
its water is useful for the mankind hence it should be kept
clean from the impurities and toxic materials. Many
authors have studied various physico–chemicals
parameters in the water bodies [1– 8] to state the quality of
water. The water Quality Index is an excellent approach in
this direction, which was developed in the early 1970s.  It
gives an indication of the health of the water bodies at
various points and can be used to keep a track of water
quality over a period of time. To calculate the water
quality index various physico–Chemical parameters
should be studied in detail and then their experimental
values are substituted in the mathematical expression as
described in the study.

MATERIALS & METHODS
Samples were collected from Jabalpur, Madhya Pradesh,
as per the standard procedures. The various Physico–
chemical parameters like pH, Alkalinity, Total dissolved
solids, Electrical Conductivity, Calcium and Magnesium
ions, Total hardness were analyzed and the results were
compared with the WHO and ISI standards[9].  Chemicals
used for analysis were of AR grade. Glass distilled water
was used for the preparation of the reagents. pH and
Electrical Conductivity were determined using Digital
Systronics pH – meter and  Systronics – Conductometer
respectively. Temperature of the samples was noted at
their sampling points. Standards methods were employed
for the determination of the various parameters[10]. The
experimental results obtained were then compared with
WHO and ISI standards are listed. (Table 1).
Weighted arithmetic water quality index method
Water Quality Index is a method to express the water
quality according to the degree of purity. It is now widely
used in scientific studies by using the physico – chemical
parameters[11–16]. The WQI was calculated[17] by using the
following equation:

∑ WiQi

WQI  = ─────────
∑ Wi

Where, Qi = quality rating, Wi = Unit weight
The quality rating scale (Qi) for each parameter is
calculated by using the expression:

(Vactual – Videal)
Qi = ───────────  X  100

(Vstandard – Videal)

Where, Vactual is estimated concentration of ith parameter
in the analysed water

Videal is the ideal value of this parameter in pure water
Videal = 0 (except pH =7.0 and DO = 14.6 mg/l)
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Vstandard is recommended standard value of ith parameter
The unit weight (Wi) for each water quality parameter is
calculated by using the following formula.

K
Wi = ───

Si

Where, K= proportionality constant and is taken as unity.

RESULTS & DISCUSSION
Temperature
Chemical and biochemical reactions are greatly affected
by temperature. Increase in temperature of water increases
the rate of chemical reactions in water on one hand and,
decreases the solubility of gases in the water on the other.
Hence, measurable variations in the temperature of water
affect the aquatic life. The temperature of the water for
samples S1, S2 and S3were found to be in safe limits.
(Table 1)
pH
pH is defined as the negative logarithm of hydrogen ion
concentration. The pH of natural water is between 6 and 8.
Variations in pH values are mainly due to hydrolysis of
salts of strong bases and weak acids or vice versa and also
due to the dissolved gases such as carbon dioxide,
Hydrogen sulphide, ammonia etc. The pH of S1, S2 and
S3were found to be well within the prescribed standard
range. (Table 1, Fig 1)
Alkalinity
Alkalinity of water is described as its quantitative capacity
to neutralize acids. Compounds like bicarbonates,
carbonates and hydroxides in water decreases the H+ ions
and increases the pH of the water. Alkalinity in streams is
due to breakdown and dissolution of rocks and soils, plant
activities and industrial waste water discharges are also
responsible for alkalinity. All the three samples S1, S2 and
S3 showed very high alkalinity according to WHO
standards but when compared to ISI standards it was found
within the standard limits though on the higher side which
could be alarming. (Table 1, Fig 1)

Electrical Conductivity
Conductivity of water is defined as the capacity of water
to conduct electrical current. Conductivity in water is
affected by temperature, mobility of the ions and presence
of electrolytes in the form of dissolved inorganic solids
such as chloride, nitrate, sulphate, phosphate, sodium,
magnesium, calcium, iron and aluminium ions. The
Electrical Conductivity in the samples S1, S2 and S3were
found to be within the tolerance limits of the standard
values.  (Table 1, Fig 1)
Total, Temporary and Permanent hardness
Hardness in water is an important parameter as it affects
the day to day human life and also the industries to a great
extent. The presence of calcium and magnesium in the
form of bicarbonates, chlorides and sulphates produces
hardness in the water. Hardness is expressed in terms of
CaCO3equivalents.Hardness was reported to be very high
in all the three samples S1, S2 and S3 according to the
WHO standards but was within the tolerance limits of ISI
standards. This suggest a regular monitoring of the
hardness producing minerals so that they could be kept
under check as in the course of Narmada river many
tourist attractions are located.(Table 1, Fig 1)
Calcium ions and Magnesium ions
Calcium is the main constituent of the rocks. Hardness is
caused due to the presence of calcium and magnesium
ions. Excess of Calcium and Magnesium ions leads to the
deposition of these in the soft tissues of the living beings
causing various kinds of diseases such as stone formation,
cancer etc. The presence of Calcium ions was found to be
very high according to both the standards in all the
samples. Magnesium ions on the other hand were found to
be within the limits of WHO standards but high according
to ISI standards. (Table 1, Fig 1)
Total Dissolved Solids
Total dissolved solids are the sum of all the chemical ions
that are dissolved in the water. It is due to the dissolution
of gypsum, rocks, soil etc. The amount of Total Dissolved
Solids was well within the permissible range of the said
standards in all the samples. (Table 1, Fig 1).

TABLE I: Water Quality Parameters and Their WHO & ISI Standards
Parameters Method WHO

Standards
ISI
Standards

Samples of Narmada river water
S1 S2 S3

Temperature Thermometric ----- ----- 200C 200C 200C
pH pH metery 7.0 – 8.0 6.5 – 8.5 7.9 8.1 8.0
Electrical Conductivity (μs / cm) Conductometry 1400 ------- 196 200 198
Total Dissolved Solid (mg/L) Filtration Method 1000 500 128 130 132
Total Hardness (mg/L) EDTA titration 100 300 182 185 184
Temporary hardness (mg/L) EDTA titration ----- ----- 62 64 64
Permanent hardness (mg/L) EDTA titration ----- ------ 120 121 120
Calcium ions (mg/L) EDTA titration 75 75 126 127 126
Magnesium ions (mg/L) EDTA titration 150 30 56 58 58
Alkalinity (mg/L) Titration Method 120 200 163 164 162
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TABLE 2: Calculation of WQI for S1 sample

Parameters
Observed
values

Standard
values

Unit Weight
(Wi)

Quality
rating (Qi)

Weighted values
(WiQi)

pH 7.9 8.5 0.117647 60.0 7.05882
Electrical Conductivity(μs / cm) 196 300 0.003333 65.3333 0.217775
Total Dissolved Solid  (mg/L) 128 500 0.002 25.6 0.0512
Total Hardness (mg/L) 182 300 0.003333 60.6666 0.20222
Calcium (mg/L) 126 75 0.01333 168 2.23999
Magnesium (mg/L) 56 30 0.03333 186.6666 6.22159
Alkalinity (mg/L) 163 120 0.008333 135.8333 1.13189

∑ Wi =
0.181306

∑ WiQi =
17.123485

Water Quality Index (WQI) = ∑ WiQi / ∑ Wi = 94.44521

TABLE 3: Calculation of WQI for S2 sample
Parameters Observed

values
Standard
values

Unit Weight
(Wi)

Quality rating
(Qi)

Weighted
values (WiQi)

pH 8.1 8.5 0.117647 73.3333 8.62744
Electrical Conductivity(μs/cm) 200 300 0.003333 66.6666 0.22219
Total Dissolved Solid(mg/L) 130 500 0.002 26.0 0.052
Total Hardness (mg/L) 185 300 0.003333 61.6666 0.20553
Calcium(mg/L) 127 75 0.01333 169.3333 2.25721
Magnesium(mg/L) 58 30 0.03333 193.3333 6.443798
Alkalinity (mg/L) 164 120 0.008333 136.666 1.138837

∑ Wi =
0.181306

∑ WiQi =
18.947005

Water Quality Index (WQI) = ∑ WiQi / ∑ Wi = 104.5034

TABLE 4: Calculation of WQI for S3 sample
Parameters Observed

values
Standard
values

Unit Weight
(Wi)

Quality
rating (Qi)

Weighted
values (WiQi)

pH 8.0 8.5 0.117647 66.6666 7.84312
Electrical Conductivity(μs/cm) 198 300 0.003333 66.0 0.21999
Total Dissolved Solid(mg/L) 132 500 0.002 26.4 0.0528
Total Hardness (mg/L) 184 300 0.003333 61.3333 0.20442
Calcium(mg/L) 126 75 0.01333 168.0 2.23944
Magnesium(mg/L) 58 30 0.03333 193.3333 6.44379
Alkalinity (mg/L) 162 120 0.008333 135.0 1.124955

∑ Wi =
0.181306

∑ WiQi =
18.128515

Water Quality Index (WQI) = ∑ WiQi / ∑ Wi = 99.98850

FIGURE 1: Representation of various parameters and their comparison with WHO and ISI standards
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TABLE 5:  water Qaulity Index (WQI) status of water quality [18]

CONCLUSION
The Water Quality Index was calculated for all the
samples (Tables 2 - 4) and was found to be 94.44, 104.5
and 99.99 for the samples S1, S2 and S3 respectively. The
present study conducted on the Narmada River water
reveals that the quality of the water is very poor (Table 5)
[18]. Narmada River water is a chief source for drinking
and irrigation, hence it should be free from the impurities.
People consuming it directly without treatment suffer great
health hazards which are significantly visible in the rural
and tribal areas. Narmada water is also providing
electricity to Madhya Pradesh and Gujarat. In the
electricity production water should be free from impurities
and hardness otherwise it adversely affects the turbines
and boilers.
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Water Quality Index Level Water Quality Status
0 – 25 Excellent water quality
26 – 50 Good water quality
51 – 75 Poor water quality
76 – 100 Very poor water quality
> 100 Unsuitable for drinking


