Int. J. Chem. Sci.: 10(4), 2012, 2261-2266
ISSN 0972-768X
www.sadgurupublications.com

QUANTITATIVE ASSESSMENT OF KALI RIVER WATER
POLLUTION

D. K. SINHA", RAMAKANT RAM® and NAVNEET KUMAR"

Department of Chemistry, K. G. K. College, MORADABAD — 244001 (U.P.) INDIA
*Singhania University, JHUNJHUNU (Raj.) INDIA
°Department of Chemistry, Teerthankar Mahaveer University, MORADABAD — 244001 (U.P.) INDIA

ABSTRACT

The assessment of Kali river water pollution has been carried out on the basis of calculated values
of water quality indices (W.Q.1.). Water quality indices for nine sites have been calculated with the help of
estimated values of ten different parameters and drinking water standards prescribed by World Health
Organization (W.H.O.). River water was found to be severely polluted at all the sites of study with W.Q.I.
values more than 100. People exposed to water sources under study are prone to health hazards of polluted
water. Calculated higher values and estimated values of different parameters both; verify the extent of
water pollution.
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INTRODUCTION

Pollution of environment is one of the most horrible ecological crisis to which we
are subjected today. Sometimes in the past, the environment was pure, undisturbed,
uncontaminated and basically most hospitable for living organizms. But the situation is
reverse now and probably this is because of urban- industrial technological revelation and
speedy exploitation of every bit of natural resources by exploding population'™.

Man’s interest in water is as old as the history of man itself on earth. Life is
supposed to have originated in water. The human cultures evolved along the river courses.
The present study is aimed at deriving conclusions regarding the extent of Kali river water
pollution and its management by collecting and analyzing the data.

The Kali river is one of the largest tributary of holy river Ganga and flows through
Indo-gangetic plains. It originates from Antwara village of tahseel Jansath near Khatauli
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town of Muzaffarnagar district of western Uttar Pradesh. It lies between 29°33°N to 29°21°’N
and 77°43’E to 77°39’E. The catchment area of Kali river also covers parts of Meerut,
Ghaziabad, Bulandshahar, Aligarh, Kashiram Nagar, Etah, Farukkhabad and Kannauj
districts. The quantity and quality of river water is affected by the discharge from municipal
and industrial area as well as from runoff from agricultural areas. Apparently the river water
quality also seems to be highly polluted.

Water Quality Index (W.Q.I.) is regarded one of the most effective way to
communicate water quality. The data of quantitative analysis and W.H.O. standards are used
for calculating water quality indices™®.

EXPERIMENTAL

Seven different sites were selected to estimate important water quality parameters of
Kali river water. All the samples were collected and analyzed quantitatively following
standard methods and procedures of sampling and estimation™®. Description of sampling
sites is presented in Table 1.

Table 1: A brief description of sampling Sites

Number and name of site Location of site Apparent Use of water
water quality

I. Kali river at Sadhu 15 km north to Aligarh Highly turbid, Cattle bathing
Ashram, Aligarh Bridge foul smelling
II. Kali river at Sikandarpur, 5 km east to site no. | Turbid, no Irrigation
Aligarh Bridge smell
III. Kali river at Kasganj 3 km east to Kasganj Highly turbid  Irrigation and
Bridge district cattle bathing
IV. Kali river at Malpurwa 1 km north to site no. Il Turbid Irrigation
village, Kasganj
V. Kali river at Amarpurwa 25 km east to site no. [V Clear, no Irrigation and
village, Kannauj smell cattle bathing
VI. Kali river at Gumatiya 4 km east to Kannauj Clear Irrigation
village district
VII. Kali river at Kannauj 1 km south to site no. VI ~ Clear, no Bathing and

Bridge smell Irrigation
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The estimated parameters are pH, conductivity, total dissolved solids, alkalinity,
dissolved oxygen, biological oxygen demand, fluoride, chloride and iron concentration.
Water quality standards prescribed by World Health Organization (W.H.O.)’ were used for
the calculation of water quality indices.

W.Q.L. of Kali river water at seven different sites were calculated using methods
proposed by Horton and modified by Tiwari and Mishra'®!". To include the collective role
of various parameters on the overall quality of water, quality status is assigned on the basis
of calculated values of water quality indices. The assumptions are:

W.Q.I. <50: fit for human consumption; W.Q.I. < 80: moderately polluted; W.Q.I. >
80: excessively polluted and W.Q.I. > 100: severely polluted.

RESULTS AND DISCUSSION

Estimated water quality parameters with their W.H.O. standards and assigned unit
weight (Wn) are presented in Table 2. Site-wise and parameter-wise estimated values (Vn)
and calculated quality rating (Qn) are presented in Table 3. Site-wise calculated values of
Water Quality Index (W.Q.1.) are given in Table 4.

Table 2: Parameter-wise W.H.Q. standards and their assigned unit weights (Wn)

Parameter W.H.O. Standard Unit weight (Wn)
pH 8.0 0.018006
Conductivity (uS/cm) 0.300 0.480333
Total dissolved solids (mg/L) 500.0 0.000288
Alkalinity (mg/L) 100.0 0.001441
Dissolved oxygen (mg/L) 5.0 0.028820
Biological oxygen demand (mg/L) 6.0 0.024017
Chemical oxygen demand (mg/L) 10.0 0.014410
Fluoride (mg/L) 1.0 0.144100
Chloride (mg/L) 200.0 0.000721

Iron (mg/L) 0.5 0.288200
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Table 4: Site-wise calculated values of water quality index

Number and name of site Water Quality Index
I. Kali river at Sadhu Ashram, Aligarh Bridge 204
II. Kali river at Sikandarpur, Aligarh Bridge 163
III. Kali river at Kasganj Bridge 207
IV. Kali river at Malpurwa village, Kasganj 166
V. Kali river at Amarpurwa village, Kannauj 105
VI. Kali river at Gumatiya village 114
VII. Kali river at Kannauj Bridge 75

Critical analysis of data of W.Q.I. and its comparison with standard assumptions
reveals that the observed range of water quality index was 105-207 except at site No. VII
with W.Q.I. value of 75. Water with W.Q.I. values more than 100 are assumed to be
severely polluted. Therefore, river water is severely polluted at all the sites of study except at
site No. VII where water is found to be moderately polluted. The extent of water pollution is
very-very high at site No. I and III. Comparison of estimated values of water quality
parameters with W.H.O. standards also reveals that river water is severely polluted at all
sites except at site No. VII with reference to parameters studied. This also verified the
findings based on calculated values of water quality indices.

On the basis of present study, it may be concluded that the Kali river water of study
area is severely polluted and pollution is maximum at site No. I and III and minimum at site
No. VII. People exposed to the water of study area are prone to health hazards and there is
an urgent need for river water quality management. Assessment of water quality on the basis
of calculated values of W.Q.I. is proved to be an effective tool.
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