Use of index analysis to evaluate the water quality of a stream
receiving industrial effluents
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Abstract
In this paper, the water quality of a stream that receives industrial effluents is evaluated through the analysis of two indices.
Data (dissolved oxygen, biochemical oxygen demand, pH, turbidity, colour, temperature and thermotolerant coliforms) were
collected from five stations in the Mussuré Stream, located in João Pessoa (Northeast of Brazil), between January 1992 and
December 2004. Spatial and temporary changes were recorded. The quality indices used, Objective Water Quality Index
(WQIOBJ) and Bascarón Adapted Water Quality Index (WQI BA), presented similar trends and were considered adequate for
evaluating the impacts of industrial effluent on water bodies. The flexibility of these indices relative to the parameters utilised
in the calculations facilitates water quality evaluation in developing countries, where high cost and lack of necessary structure for analysis of other parameters are current deterrents to appropriate water quality evaluation.
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Introduction
The use of water quality indices (WQI) simplifies the presentation of results of an investigation related to a water body, as
it summarises in one value or concept a series of parameters
analysed. In this way, the indices are very useful to transmit
information concerning water quality to the public in general,
giving a good idea of the evolution tendency of water quality
to evolve over a period of time, besides allowing the comparison between different watercourses or different locations along
the same course; indices are important tools for management of
hydrographic basins (Almeida and Schwarzbold, 2003; Couillard and Lefebvre, 1985). The index choice depends on the pollution sources existent at the location and the intended use of the
water, and also on the possibility of accomplishing analysis for
the necessary parameters.
Since the popularisation of the first WQI, proposed formally
by Horton (1965), several others have been developed. The most
popular WQI was developed in 1970 by the American Public
Health Association (Canter, 1998). In 1979, Bascarón developed
a highly flexible index denominated WQIB. This index allows
the introduction or exclusion of parameters in agreement with
the needs or limitations for data acquisition (Bascarón, 1979).
The objective of this article is to present a water quality
evaluation of a stream that receives industrial effluents, through
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the use of two indices originated from the WQI B. The Mussuré Stream was chosen for this study because it represents an
environmental degradation situation that is becoming more and
more frequent in developing countries. Employment opportunities and economic growth of a region being the main objectives,
industrial areas are created and their activities are developed
without the proper consideration of the environmental impacts.
In this way, rivers and streams receive great volumes of effluents
daily that, frequently, are incompatible with their flow and auto
in-stream recovery capacity.
The Mussuré Stream is located in the state of Paraíba, northeast Brazil, and its length is approximately 5.2 km. Its basin is
located between latitudes 7º11’ and 7º13’ South, and longitudes
34º52’ and 34º56’ West, occupying an area of 12.94 km 2, which
corresponds to 2.2% of the Gramame River basin, where it is
situated (Fig. 1).
The climate in the area is predominantly tropical, with
considerable precipitation and high humidity and continually
high temperatures, averaging 25.6ºC in January and 23.0ºC
in July. The Mussuré Stream basin presents a seasonality of
two distinct periods: rainy season, comprising the months
from March to August, with maximum pluviometry between
June and July (average precipitation of 221.1 mm/month), and
the dry season, between September and February, with minimum pluviometry between October and November (44.9 mm/
month).
A great portion of the Mussuré Stream basin is occupied
by the industrial district of João Pessoa, with an area of 646 ha
and, according to the Industrialisation Company of the State
of Paraíba (CINEP), it comprises 155 companies, but only
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