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ABSTRACT 
Chakkamkandam lake of Kerala (India) is a water body situated near a township famous for 
pilgrimage tourism. A couple of decades back this water body was the main source of income 
for the native population by means of both capture and culture fisheries which was altered to a 
present condition of adversity for the sustenance of the aquatic lives. To assess the pollution 
status of the water body field visits were done at regular intervals and water samples were 
collected monthly for one year during 2009 to 2010.Water quality was estimated as pH, 
dissolved oxygen, turbidity, and ammonia. The CCME Water Quality Index was calculated. It 
was inferred that Chakkamkandam lake has a CCME WQI value which can be categorized under 
the Poor status. Fish diseases were reported by native fishermen during this period, which was in 
accordance with the study inferences. The water body is under pollution risk and mitigation 
measures need to be adopted.  
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INTRODUCTION 
Water pollution is an acute problem in almost 
all water bodies in the world. The quality of 
water is very important in any ecosystem for 
the sustenance of life in it. Even though three-
fourth part of earth is covered by water, only a 
little portion of it can be used or available for 
domestic and drinking purpose. Among the 
available sources, surface water is generally 
used for drinking and irrigation purposes in 
India. Considering these points of view the 
contamination of even a single drop of water is 
a matter to be panic. Domestic sewage, 
industrial wastewater and agricultural run-off 
are the prominent source of surface water 
pollution. Application of fertilizers, pesticides, 
manure, and lime refuse dumps etc. are the 
main sources coming under the category of 
agricultural run-off.1 In addition rapid 
urbanization and industrialization contribute to 
the pollution of surface and ground water. The 
pace of urban growth due to increase in 
population or migration of people to urban 
areas has increased domestic effluents, while  

the setting up of new industries and extension 
of existing industries manifested copious 
volume of industrial effluents.2 In future 
decades, almost the entire population growth in 
the world is likely to be concentrated in the 
urban area, primarily in Asia.3 It has been 
estimated that by the year 2025, approximately 
fifty percent of the population will move to the 
growing cities of less developed countries.3 

Thus the studies and monitoring of water 
quality, sources of pollution and proper 
management of water resource is essential for 
creating the efficient management plan for the 
wise and sustainable use of available water 
resource.  
The quality of water and the suitability of 
ecosystem to accommodate life can be 
evaluated using physico-chemical and 
biological parameters.4 Among the water 
quality analyzing techniques water quality 
index is the important and most effective one. 
WQI numerically summarizes the information 
from multiple water quality parameters into a 
single value that can be used to compare data 
from several sites. It can be used to look at 
trends over time on a single site and facilitates  *Author for correspondence 
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its communication to general spectators. The 
use of Water Quality Index (WQI) simplifies 
the results of an analysis related to a water 
body as it condenses in one value of all 
parameters analyzed.5 
There are many indices available. The 
Bascarón method6 summarizes the water 
quality into six categories and this method was 
used to evaluate the water quality around coal 
mine by Warhate and Wankar.5 Kankel et al., 
has applied CCME WQI to monitor the surface 
water bodies of Gujarat, India.1 Bhargava 
method of WQI7 has been used by certain 
authors to monitor river water quality in India.8 

Weighted arithmetic index is often used to 
determine the WQI of ground water9,10 In this 
study the CCME Water Quality Index 1.0 is 
used. This index produces a numerical value 
between 0 (worst water quality) and 100 (best 
water quality) with five descriptive categories 
such as excellent, good, fair, marginal and 
poor.11,12 

METHODOLOGY 
Study area  
Chakkamkandam is a village area situated near 
Chavakkad and Guruvayur of Thrissur district 
of Kerala in the south west coast of India. The 
area was famous for its beauty and was an 
exact choice of recreational activities a few 
years back as the site is on the bank of a water 
body called Chakkamkandam lake. A couple 
of decades back this lake was the source          
of income of the local people through  conven- 

tional fishing practices and aquaculture. The 
condition of lake is now changed from the 
revenue generating resource to a dumping yard 
of wastes.  
The geographical position is 10031′ 4″ N and 
7602′28″ E. At Chakkamkandam the sewage 
canals from the township of Guruvayoor, a 
famous pilgrim center merge with the water of 
Chakkamkandam lake as surface flow and then 
it flows forward to the Chettuva lake and then 
meets the Lakshadweep Sea. During the course 
of flow, it enriches many acres of paddy fields 
and recharges the ground water table. The 
maximum depth at high tide is 1 m and the 
minimum depth 0.5 m at low tide. The breadth 
of the lake is 4 m. During the time of low tide 
the sediment bed is exposed in the periphery of 
lake (Fig. 1 and Fig. 2). A part of the lake is 
enclosed for aquaculture. 
Regular monthly samples of water were collected 
from the location for one year from August 2009 
to July 2010. The water quality parameters such 
as pH, dissolved Oxygen (DO), turbidity and 
ammonia were analyzed during this period. The 
water samples were collected using a Van Dorn 
Sampler and the pH measured immediately using 
a digital pH meter. Standard methods were 
adopted for estimating DO by titration. Turbidity 
was measured using Nephelometer. Ammonia 
was measured using standard photometric 
method.13 Global Positioning System (Garmin 
GPS) was used to take the co -ordinates of the 
sampling point. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 : Location map of the study area 
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Fig. 2 : The satellite image of the study area 

The water quality index was calculated as 
CCME WQI using the formula : 

 

 

Where F1 is the number of variables whose 
objectives are not met and calculated as F1 
(Scope) F2 is the frequency with which the 
objectives are not met and calculated as F2 
(Frequency) and F3 is the amount by which the 
objectives are not met and calculated as F3 
(Amplitude).The divisor of the CCME WQI 
formula i.e., 1.732 normalizes the resultant 
values to a range between 0 and 100, where 0 
represents the worst water quality and 100 
represents the best water quality. The quality 
criteria of each parameter was compared to the 
desirable limits prescribed by the Central 
Pollution Control Board of India for Coastal 
and Inland surface water for ecologically 
sensitive zone  and fish culture and 
propagation of wild life.14-16 Once the CCME 
WQI value was determined, the lake water 
quality was ranked as per the CCME WQI 
ranking.11,12 

RESULTS  AND  DISCUSSION 
The range of pH recommended for fish culture 
and propagation of wildlife by the Central 
Pollution Control Board of India is 6.5 to 8.5. 
Differences were observed in pH between 
months ranging from 6.6 to 9.2. The highest 

value of 9.2 for the parameter pH was 
observed in October 2009 (Table 1) i.e., 
during the post-monsoon period. The lowest 
value was obtained in June and July of 2010 
which was the monsoon period. 
In the case of DO, the prescribed range is >4.0 
mg/L. In this study area the dissolved oxygen 
level did not meet the desirable limit for most 
part of the sampling period. The highest value 
obtained was 8.40 mg/L in August 2009 i.e., 
during the monsoon period (Table 1). The 
water did not have measurable value of DO in 
January 2010. Obviously the oxygen level of 
the lake water is low for most part of the year. 
Among the values obtained for turbidity, the 
highest value was 41.97 NTU in July 2010 that 
was in the monsoon period and the lowest 
value obtained was 4.67 NTU. The optimum 
turbidity value for the healthy propagation of 
wildlife and fisheries is ≥30 NTU as per Indian 
standards.14 Here all values clearly lie within 
the permissible limit except for the month of 
July 2010 (Table 1). 
The ammonia value varied between the 
months. The highest value of 10.2 mg/L 
obtained in the month of January 2010 and the 
lowest value 0.1 mg/L in the month of October 
2009 (Table 1). The range of Ammonia 
prescribed by the Central Pollution Control 
Board of India for the propagation of fisheries 
and propagation of wildlife is 1.2 mg/L or less. 
The limits were observed to exceed during four 
sampling months. 
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The WQI was computed based on the three 
parameters F1, F2 and F3. The obtained values 
were : 

퐹 (Scope) =
Number of failed variables 
Total number of variables × 100 

                     =
4 
4 × 100 = 100 

 

퐹 (Frequency) =
Number of failed tests
Total number of tests × 100 

         =
14
48 × 100 = 29.17 

퐹   (Amplitude) =  
nse

0.01nse + 0.01  

                              =
0.26

0.01(0.26) + 0.01 = 20.63 

CCME WQI = 100 ‒
퐹   +  퐹    +  퐹   

1.732      

 

 = 100 −
√100  +  29.17   +  20.63  

1.732
= 38.70 

Therefore the CCME WQI of the 
Chakkamkandam lake is 38.70 and hence 
this water body belongs to the category 
named poor. According to the CCME 
grading in this category water quality is 
almost always threatened or impaired 
conditions usually depart from natural or 
desirable levels.11,12 

Table  1 : Water quality of Chakkamkandam lake with respect to pH, DO, turbidity and 
ammonia 

Month and Year pH DO(mg/L) Turbidity(NTU) Ammonia(NH3-
N mg/L) 

August 2009 7.3 8.40 10.50 0.6 
September 2009 6.6 2.10 11.07 1.7 
October 2009 9.2 5.77 4.97 0.1 
November 2009 6.7 2.36 6.03 2.1 
December 2009 6.9 5.90 7.30 0.3 
January 2010 6.7 0.00 11.40 10.2 
February 2010 8.7 3.67 26.87 0.3 
March 2010 6.8 0.92 4.67 1.9 
April 2010 7.9 7.22 11.37 0.2 
May 2010 7.4 4.46 19.37 1.1 
June 2010 6.6 2.49 9.30 1.0 
July 2010 6.6 1.31 41.97 0.5 
Objectives 6.5 to 8.5 >4mg/L <30 NTU <1.2 mg/L 

CONCLUSION 
The present study assessed the water quality 
characteristics of Chakkamkandam lake for 
sustenance of wildlife and fisheries. The study 
revealed that, all the water samples examined 
are not within the values prescribed by the 
Central Pollution Control Board, India. 
Further, the calculated Water Quality Index 
revealed that the water quality is not suitable 
for propagation of wildlife and fisheries. The 
sewage inlets that open indirectly to the water 
body are the major source of pollutants. There 
are both point and non –point sources relating  

to human habitation and activity. From the 
analysis data, mitigation measures can be 
developed to protect the water body from 
further deterioration. 
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