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ARTICLE INFO ABSTRACT

The paper concerns about the study of surface water quality in few spots in Kodagu of
Karnataka state and Kerala state which is based on the water quality index corresponding
with different conditions and characteristics of the relevant river or water body such as
geographical, hydrological, discharge rate and pollution sources. The study was conducted
from the year 2011 February to 2012 December comprising of three seasons summer,
monsoon and winter. Selection of spots for sample collection was done based on their
importance. Water quality index was calculated using National Sanitation Foundation as an
analytical tool to summarize the data. National Sanitation Foundation here involves nine
parameters viz., eight physico-chemical parameters (pH, temperature, turbidity, total solids,
nitrate, phosphate, dissolved oxygen, biological oxygen demand) and one biological
parameter (fecal coliform count) to be assessed. pH and turbidity remained high in all
sampling sites; whereas dissolved oxygen remained constant. According to National
Sanitation Foundation-Water Quality Index investigation all surface water sampling sites
showed medium water quality.

INTRODUCTION
Water quality refers to the physical, chemical and biological
characteristics of water (Diersing and Nancy, 2009). It is a
measure of the condition of water relative to the requirements
of one or more biotic species and or to any human need or
purpose (Johnson et al., 1997). It is most frequently used by
reference to a set of standards against which compliance can
be assessed. The most common standards used to assess water
quality relate to health of ecosystems, safety of human contact
and drinking water.

The health and well-being of humans and ecosystems depend
heavily on the quality of the water resources available. Water
is necessary for all biological life. It also supports global food
production by providing the fundamental resource upon which
agriculture, livestock production, fisheries and aquaculture
depend. Water is also crucial for industrial activity and
municipal services (Esty, 2006).

The main concerns with water quality are the impacts of water
pollution (eutrophication, acidification and toxic
contamination) on human health, on the cost of drinking water
treatment and on ecosystems. New waste-water treatment
facilities have helped to safe drinking water, but pollution
from agricultural sources is an issue in many countries.
Policies that promote good water quality are critical to protect
aquatic biodiversity and drinking water sources. Water
pollution also occurs when rain water runoff from urban and
industrial area and from agriculture land and mining
operations makes its way back to receiving waters (river, lake
or ocean) and into the ground.

Environmental water quality, also called ambient water
quality, relates to water bodies such as lakes, rivers and
oceans. Water quality standards for surface waters vary
significantly due to different environmental conditions,
ecosystems and intended human uses. Toxic substances and
high populations of certain microorganisms can present a
health hazard for non-drinking purposes such as irrigation,
swimming, fishing, rafting, boating and industrial uses. These
conditions may also affect wildlife, which use the water for
drinking or as a habitat. Modern water quality laws generally
specify protection of fisheries and recreational use and require,
as a minimum, retention of current quality standards. The
water quality index (WQI) which was developed in the nearly
1970’s can be used to monitor water quality changes in a
particular water supply over time, or it can be used to compare
a water supply‘s quality with other water supplies in the
region or from around the world. The result can also be used
to determine if a particular stretch of water is considered as
healthy. Assessments of water quality are very important for
knowing its suitability for various purposes (APHA, 1989).

The study was an attempt to know the surface water quality
that is most exposable to pollution due to their easy
accessibility for disposal of wastewaters (Samarghandi et al.,
2007). Degradation of water quality degradation through
different channels in different sources as well as different
monitoring methods have been widely considered in the
literature (Monavari and Guieysse, 2007; Najafpour et al.,
2008; Rene and Saidutta, 2008; Bhatnagar and Sangwan,
2009; Taseli, 2009; Nakane and Haidary, 2010; Jeong et al.,
2010). Water quality index is only an attempt to show non-
technical answer about the quality of water which has no units
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but only with number ranging from 1 to 100. The higher the
number the better the water quality.

MATERIALS AND METHODS
Study area

The present study was conducted in four places of Kodagu
district of Karnataka state viz., Kaverinisargadhama (S1),
Abbey falls (S2), Bhagamandala (S3) and Talakaveri (S4);
two places in Wynad district of Kerala state viz., Iritty river
(S5) and Pazhassi dam (S6) (Table 1; Figure 1). These are the
tourist places and hence are important to analyse the water
quality.

Fig. 1 The satellite image of the sampling sites

Table 1 Topography of sampling sites

Sites Longitude Latitude
Kaverinisargadhama 75.52E 12.35N
Abbey falls 75.71E 12.45N
Bhagamandala 75.52E 12.41N
Talakaveri 72.26E to

75.33E
12.17N to
12.27N

Iritty river 75.59E 11.90N
Pazhassi dam 75.66E 11.98N

Sampling process and sample analysis
Surface water samples were collected from the sampling spots
for every two months (even months) based on three seasons
viz., summer, monsoon and winter. Two samplings were done
for each season. The samples were analysed according to the
standard procedure (APHA, 1989). The pH and temperature of
the samples were measured in the field.

Nine parameters were analysed to study the WQI. The
parameters analysed and their weights according to National
Sanitation Foundation (NSF) are given in Table 2. According
to the book Field Manual for Water Quality Monitoring, the
NSF surveyed 142 people representing a wide range of
positions at the local, state and national level about 35 water
quality tests for possible inclusion in an index. Nine factors
were chosen and some were judged more important than
others, so a weighted mean is used to combine the values.

When test results from all nine measurements are available,
the relative weights for each factor are cross checked with the
standard and the total is scaled so that the range remains

between 0 and 100. This range tells us about the quality of
water.

Table 2 Important rate and parameters weight in
NSFWQI (water quality ranking)

Factor Weight
Dissolved oxygen 0.17
Fecal coliform 0.16
pH 0.11
Biochemical oxygen demand 0.11
Temperature change 0.10
Total phosphate 0.10
Nitrates 0.10
Turbidity 0.08
Total solids 0.07

pH

pH is an important limiting chemical factor for aquatic life.
Changes in pH can change the aspects of water chemistry.
Using digital pH meter, it is measured on the spot.

BOD
The Biological Oxygen Demand (BOD) is the amount of
oxygen consumed by bacteria in the decomposition of organic
material. BOD is determined by measuring the dissolved
oxygen level in a freshly collected sample and comparing it to
the dissolved oxygen level in a sample that was collected at
the same time but incubated under specific conditions for a
certain number of days.

Dissolved Oxygen

The amount of Dissolved Oxygen (DO) in water is expressed
as a concentration. A concentration is the amount of in weight
of a particular substance per a given volume of liquid. The DO
concentration in a stream is the mass of the oxygen gas
present, in milligrams per liter of water. Milligrams per liter
(mg/L) can also be expressed as parts per million (ppm).

Fecal Coliform

Human and animal wastes carried to stream systems are
sources of pathogenic or disease-causing, bacteria and viruses.
To measure indicator bacteria, water samples must be
collected in sterilized containers. The samples are subjected to
MPN test.

Nitrogen

Nitrogen occurs in natural waters in various forms, including
nitrate (NO3), nitrate (NO2), and ammonia (NH3). Nitrate is
the most common form tested. Nitrate generally occurs in
trace quantities in surface water. It is the essential nutrient for
many photosynthetic autotrophs and has been identified as the
growth limit nutrient.

Phosphorus

Phosphorus is often the limiting nutrient for plant growth,
meaning it is in short supply relative to nitrogen. Phosphorus
usually occurs in nature as phosphate. Testing for total
phosphorous (both inorganic and organic phosphate) provides
with a more complete measure of all the phosphorus that is
actually in the water.
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Total solids
Total solids are a measure of the suspended and dissolved
solids in a body of water. Thus, it is related to both
conductivity and turbidity. To measure total suspended and
dissolved solids, a sample of water is placed in a drying oven
to evaporate the water, leaving the solids. To measure
dissolved solids, the sample is filtered before it is dried and
weighed. To calculate the suspended solids, the weight of the
dissolved solids is subtracted from the total solids.

Temperature

Water temperature is a controlling factor for aquatic life: it
controls the rate of metabolic activities, reproductive activities
and therefore, life cycles. If stream temperatures increase,
decrease or fluctuate too widely, metabolic activities may
speed up, slow down, malfunction or stop altogether.
Temperature affects the concentration of dissolved oxygen in
a water body.

Turbidity

Turbidity is a measure of the cloudiness of water. Cloudiness
is caused by suspended solids (mainly soil particles) and
plankton (microscopic plants and animals) that are suspended
in the water column. Moderately low levels of turbidity may
indicate a healthy, well-functioning ecosystem, with moderate
amounts of plankton present to fuel the fuel the food chain.
However, higher levels of turbidity pose several problems for
stream systems. Turbidity blocks out the light needed by
submerged aquatic vegetation. It also can raise surface water
temperatures above normal because suspended particles near
the surface facilitate the absorption of heat from sunlight.

Suspended soil particles may carry nutrients, pesticides, and
other pollutants throughout a stream system, and they can bury
eggs and benthic critters when they settle. Turbid waters may
also be low in dissolved oxygen. High turbidity may result
from sediment bearing runoff, or nutrients inputs that cause
plankton blooms.

RESULTS AND DISCUSSION
Using WQI complex analytical raw data can be integrated and
a single number or a grade is generated that expresses the
quality of water. The WQI can be calculated using information
software and is compared with water quality ratings (Table 3).
The quality of water assessed in the six sampling spots is
shown in Table 4. Graphical representation is shown in Figure
2.

Table 3 Water quality value

Range Quality
90-100 Excellent
70-90 Good
50-70 Medium
25-50 Bad
0-25 Very bad

The results obtained in the present study reveals the medium
quality of water which could neither be suggested for domestic
uses nor can be left as is. The contamination in all the
sampling spots is mainly due to anthropogenic activities,
droppings of birds, leaf litters, flood, sewage contamination in
Abbey falls of Karnataka state shows how the water quality is
been lead to disaster (Puri et al., 2011 ).

Contamination of surface water quality is of great concern and
risky qualitatively and quantitatively. pH, turbidity and DO
was detected to be high in the S1 site (Table 4, Figure 1).
Highest peak was also observed in S3 with high nitrate content
and fecal coliforms. Dissolved oxygen remained constant in
all the sampling sites. Quality of all the sampling sites showed
medium water quality range.

Table 4 Average of the parameters calculated according to
NSFWQI to assess the water quality

Parameters S1 S2 S3 S4 S5 S6
pH 93 91 92 90 92 91
Temp 17 19 19 15 13 13
Turb 96 93 93 92 91 91
TS 70 70 71 69 64 60
No3 86 96 96 96 96 95
Po4 81 50 71 60 71 60
Do 5 5 5 5 5 5
BOD 96 95 94 94 95 94
FC 21 18 21 21 20 20

Table 5 Assessed water quality from the sampling sites

Sampling sites Range Quality
Kaverinisargadhama 56 Medium
Abbey falls 53 Medium
Bhagamandala 56 Medium
Talakaveri 54 Medium
Iritty river 54 Medium
Pazhassi dam 53 Medium

Fig. 2 Graphical representation of the water quality

CONCLUSION
Quality of water using water quality index can be detected in a
margin. Actual specification is hard to be known (Chowdhury
et al., 2012). Proper treatment is required to all the sampling
sites so that the water bodies which are of medium quality
now can attain a good quality. Proper sewage treatment is
needed before the water enters into the S2 site. In other sites
like Iritty river and Pazhassi dam water body treatment is
essential as it is used for domestic purpose. In the Pazhassi
dam if the water is treated and stored well it can be used at the
time of crisis. The study result is expected to provide valuable
information in connection with the use of water bodies and the
maintenance of it.
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