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Abstract: The Water Quality Index (WQI) is a useful and distinctive assessment that summarises the state of the water supply in
a single phrase, making it easier to choose the best treatment method to address the challenges at hand. WQI, on the other hand,
illustrates the combined impact of several water quality measures and disseminates water quality data to the general public and
legislative decision-makers. Despite the lack of a universally recognised composite water quality index, certain nations have
utilised and are still utilising aggregated water quality data to construct water quality indices. There have been attempts to
evaluate the WQI standards for the suitability of drinking water sources. The current article also emphasises and brings
attention to the creation of a new, widely used ""Water Quality Index™ in a simpler format, which may be used to reflect an
accurate representation of water quality.
Keywords: water quality, water quality index

L. INTRODUCTION
Water, a valuable natural resource and national treasure, is an ecosystem's primary component. Rivers, lakes, glaciers, rainwater,
groundwater, and other natural bodies of water are the most common water sources. Aside from the necessity of water for drinking,
water resources are essential to many economic sectors, including agriculture, the raising of cattle, forestry, industrial activity, the
production of hydropower, fishing, and other creative endeavours. Due to certain significant reasons like population growth,
industrialisation, urbanisation, etc., the availability and quality of water, whether it be surface or groundwater, have worsened.
Physical, chemical, and biological factors can be used to evaluate the water quality of any particular place or source. If these
metrics' values exceed the established limitations, it is detrimental to human health. As a result, the Water Quality Index (WQI), one
of the best ways to define the quality of water, has been used to assess the acceptability of water sources for human consumption.
WQI makes use of water quality data and aids in the revision of policy developed by various environmental monitoring
organisations. It has been discovered that using a single water quality variable to represent the water quality for the general audience
is difficult to grasp. Because of this, WQI has the capacity to condense a large amount of information into a single number to
provide the information in a clear, logical manner. It gathers data from several sources and synthesises it to create an overall
assessment of a water system. They improve both policy makers' and the general public's capacity to comprehend difficulties with
the quality of the water that are being emphasised. In the present study, several of the crucial water quality indices that are used to
measure water quality are reviewed. Their mathematical foundations, sets of parameters, and computations are also provided, along
with their benefits and drawbacks, since these indices are widely applied.

Il.  WATER QUALITY INDEX

WQI was initially developed by Horton (1965) in the United States by choosing 10 of the most frequently used water quality
variables, such as dissolved oxygen (DO), pH, coliforms, specific conductance, alkalinity, and chloride, among others. It has since
gained widespread use and acceptance in countries throughout Europe, Africa, and Asia. The allocated weight had a significant
influence on the index and showed the importance of a parameter for a certain usage. Additionally, the Brown group created a new
WQI based on weights to various parameters in 1970 that was comparable to Horton's index. Numerous scientists and specialists
have recently thought about changing the WQI idea. The most prevalent elements, which are explained in the following three
phases, serve as the foundation for a general WQI approach:
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1) Parameter selection is done in accordance with the professional judgement of institutions, agencies, or the government as
determined in the legislative field. It is advised to choose the variables from the five categories—oxygen level, eutrophication,
health factors, physical qualities, and dissolved substances—that have a significant influence on water quality.

2) Establishing the Quality Function (curve) for Each Sub-Index Considered Parameter: Sub-indices are created by transforming
the variables of their various units (ppm, saturation %, counts/volume, etc.) into non-dimensional scale values.

3) Sub-Indices Aggregation using Mathematical Expression: This is often done using geometric or arithmetic averages.
However, numerous national and international organisations have developed a large number of water quality indices, including the
Weight Arithmetic Water Quality Index (WAWRQI), National Sanitation Foundation Water Quality Index (NSFWQI), Canadian
Council of Ministers of the Environment Water Quality Index (CCMEWQI), Oregon Water Quality Index (OWQI), etc. These WQI
have been used to assess the water quality in a specific location. Furthermore, these indices frequently base their results on a variety
of different types and numbers of water quality measures in comparison to regional norms. Water quality indicators are certified to
quickly and effectively show trends in water quality even at low concentrations, as well as yearly cycles, regional and temporal
changes in water quality. The existing indices contain significant differences and limits dependent on the amount of water quality
factors employed and not universally acknowledged, according to the studied literature. Therefore, it requires acceptance on a global
scale with a variety of water quality characteristics. Here, many WQI calculation techniques are explained.

A. National Sanitation Foundation Water Quality Index (NSFWQI)

A universal water quality index technique was created by carefully choosing characteristics, creating a standard scale, and allocating
weights. The National Sanitation Foundation (NSF), which is known as NSFWQI, provided support for the effort to determine the
WQI of several dangerously contaminated water bodies. Nine water quality measures, including temperature, pH, turbidity, faecal
coliform, dissolved oxygen, biochemical oxygen demand, total phosphates, nitrates, and total solids, are used in the suggested
technique to compare the water quality of different water sources. The weighting curve chart receives the data about the water
quality and converts it to a numerical value to determine Qi. The NSF WQI mathematical expression is given by

woI =" QiWi
Where,
Qi = sub-index for ith water quality parameter;
Wi = weight associated with ith water quality parameter;
n = number of water quality parameters.

The ratings of water quality have been established using this NSFWQI technique using the data in Table 1 below:

Table 1. Water Quality Rating as per different Water Quality Index method
National Sanitation Foundation Water Quality Index (NSFWQI)

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

Canadian Council of Ministers of the Environment Water Quality Index (CCME WQI)

95-100 Excellent water quality
80-94 Good water quality
60-79 Fair water quality
45-59 Marginal water quality
0-44 Poor water quality
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Oregon Water Quality Index (OWQI)
90-100 Excellent water quality
85-89 Good water quality
80-84 Fair water quality
60-79 Poor water quality
0-59 Very poor water quality

B. Canadian Council of Ministers of the Environment Water Quality Index (CCME WQI)

In order to communicate information on water quality to management and the general public, Canadian authorities developed the
CCME WQI, which offers a standardised approach. Additionally, WQI was created by a committee under the Canadian Council of
Ministers of the Environment (CCME), and with a little adjustment, it may be used by many water agencies worldwide. This
approach was created to assess surface water protection for aquatic life in compliance with predetermined standards. The parameters
associated with different measures might differ from station to station; therefore the sampling technique calls for sampling at least
four parameters at least four times. The following relationship may be used to calculate index scores using the CCME WQI
method:

\

" \/F1: '*‘F:: ""Fs:

CCMEWQI=100—
1732

Where Scope (F1) = The number of variables whose goals are not achieved
F1= [No. of failed variables /Total no. of variables]*100
Frequency (F2) = Number of times by which the objectives are not met
F2 = [No. of failed tests/Total no. of tests]*100
Amplitude (F3) = Amount by which the objectives are not met
(a) excursion; = [Failed test value; /Objective; ]-1

n
> excursion;

=1
nse =
(b) Total number of tests

(b) Fs;=[nse/0.01nse+0.01]

C. Oregon Water Quality Index (OWQI)

In order to assess the overall water quality of Oregon's streams and the applicability of this methodology to other geographic
locations, OWQI develops a score that includes eight into a single number, several aspects of water quality.The parameters this
approach takes into account are temperature, Biochemical oxygen demand (BOD), dissolved oxygen (DO) , pH, total nitrogen,
ammonia, and nitrate nitrogen faecal coliform, total solids, and phosphorus. The NSFWQI, where the first OWQI was created, The
Delphi technique was employed to choose the variables. It reflects the state of and trends in the water quality for the water quality
status evaluation required by law. When weighting the index, there is no arbitration involved. factors, as well as using the harmonic
averaging. The way this WQI is expressed mathematically technique is described b

Where, n = number of subindices
Sl = subindex of ith parameter
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D. Weighted Arithmetic Water Quality Index Method
Using the most often measured water quality, the weighted arithmetic water quality index approach assessed the water quality
according to the degree of purity by using quality factors. The approach has been utilised by the several researchers' calculations, as
well as WQI was created using the equation below:

WQI =Y QiWi/ Y Wi

The quality rating scale (Qi) for each parameter is calculated by using this expression:
Qi =100 [(Vi-Vo/ Si-Vo)]

Where,

Vi is estimated concentration of ith parameter in the analysed water

Vo is the ideal value of this parameter in pure water

Vo =0 (except pH =7.0 and DO = 14.6 mg/l)

Si is recommended standard value of ith parameter

The unit weight (Wi) for each water quality parameter is calculated by using the following formula:
Wi = K/Si

Where, K = proportionality constant and can also be calculated by using the following equation:
K=1/% (1/Si)

The rating of water quality according to this WQI is given in Table 2

Table 2. Water Quality Rating as per Weight Arithmetic Water Quality Index Method

WQI Value Rating of Water Quality Grading
0-25 Excellent water quality A
26-50 Good water quality B
51-75 Poor water quality C
76-100 Very Poor water quality D
Above 100 Unsuitable for drinking purpose E

I1l.  CONCLUSIONS

After examining several water quality indices, it can be concluded that the purpose of WQI is to assign a single number to a source's
water quality while also lowering greater levels of contaminants. number of arguments into a straightforward phrase, using data
from water quality monitoring into simple interpretation.

Additionally, this is an attempt to evaluate the crucial indexes utilised to measure the sensitivity of water quality as well as offers
details on the makeup of the indexes and mathematical structures. These indexes make use of different parameters of physico-
chemistry and biology, and has been produced as a consequence of work and research, work being done by several government
agencies and specialists worldwide in this field .Despite all the work and several mentioned indices being used internationally, no
index has yet been adopted by everyone, and the hunt for The Water Quality Index continues to be a more practical and global tool.
thereafter, so that water managers, users, and authorities in It may be used and adapted by several nations with little modifications.
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