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Abstract - Physicochemical analysis was carried out on 
32groundwater samples around the municipal solid waste 
dumpyard, Ariyamangalam, Tiruchirappalli. The dump yard  is 
at a distance of 12 km from the city and the current rate of 
dumping is around 400-  500 tons per day. The parameters 
such as TDS, Turbidity, Alkalinity, pH, Manganese, Ammonia, 
Nitrate , Nitrite, Total Hardness , Sodium, Potassium, Fluoride, 
Chloride, Sulphate, BOD and COD were tested using standard 
testing procedures according to IS 3025. The obtained values 
were compared with BIS 10500. The Water Quality Index 
(WQI) has been calculated using Arithmetic Weighing method 
and statistical analysis of the obtained data has been done. 

 
Key Words: Dumpyard, leachate, Statistical analysis, 
Physicochemical, Water quality index.  
 
1. INTRODUCTION 
  
Municipal solid waste (MSW), more commonly known as 
trash or garbage, consist of everyday items we use and then 
throw away. This comes from our homes, schools, hospitals 
and businesses (as defined by USEPA). MSW, without any 
treatment like segregation or cover, is dumped openly in 
many places in our country. In such places when this 
dumped waste comes in contact with moisture, (usually 
precipitation) tends to extract the organic and inorganic 
substances from the garbage and percolates into the soil, 
which is called as leachate. Leachate eventually reaches the 
water table and contaminates the quality of groundwater. 
These contaminants in groundwater can either be suspended 
or dissolved. Open dumpyards create unhygienic 
environment and foul smell which attracts scavenging 
animals species like rats, pigs , insects etc. This becomes a 
great threat to the environment. The work carried out and 
discussed in this paper deals with the sampling and analysis 
of groundwater which gives a fair good idea of how leachates 
from the dumpyard contaminates the groundwater sources. 
 

2. GEOGRAPHY OF THE STUDY AREA 
 
Trichy city has a population of 27 lakhs (approx.) and the 
density is 602 inhabitants per square kilometer. The 
minimum and the maximum temperature experienced in   
this chosen study area is 18.90 and 37.70 respectively. The 
location of the dumpyard is 10048’0’’ N and 78043’0’’E and 

has an elevation of 75.87m above MSL. The study area is 
situated 12 km away from the city on the Trichy-Tanjore 
highway.  The soil type of the study area is mainly consisting 
of Alluvial soil. (Data source: Public Works Department , 
Tamil Nadu). 

 

Fig -1: Study area map (3 km around the dumpyard- hotspot 
sampling region)  

 

 

Fig -2: Map showing the hotspot sampling locations 
 
2.1 Dumpyard details  

The total surface area of the dumpyard is 47.7 acres and has 
been operated since 1967. Out of the total area 42 acres of 
land has been filled with garbage with an average height of 
filling as 16 feet. There are many small scale industries , 
boiler manufacturing units and a vegetable market  (Gandhi 
market) which contributes to the various characters of  waste 
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in the dumpyard. The characterization of waste has been 
studies from previous works done. It shows the percentage of 
vegetable, paper, metal , debris , glass and textile in the 
garbage which reaches the dumpyard has been 64%, 9%, 2%, 
5%, 1% and 10% respectively. Figure 3 shows the chart of 
waste characterization. 

 

Chart -1: Characterization of waste from Ariyamangalam 
dumpyard. 

 

3.  MATERIALS AND METHODS 

3.1 Sampling and Laboratory analysis 

Random sampling of groundwater has been done from 32 
locations and was labeled as S1 to S32. The locations were 
noted using the hand GPS - GARMIN Etrex 30. 18 hotspot 
samples were collected and tested to know the level of 
leachate contamination on groundwater and the control 
samples were tested to observe the decreasing trend of 
contamination as the distance from the dumpyard to the 
source increases. 

3.2  Water Quality Index  

Weighted Arithmetic method has been adopted to find the 
water quality index of the contaminated groundwater 
samples from 32 locations. The method of calculation is 
given below. 

WQI=  (∑n
i=1 QiWi) /(∑n

i=10
 Wi) 

Qi = ∑n
i=10 (Mi – Ii)/(Si -Ii) 

Mi=Laboratory estimated values of the ith parameter              
Ii= Ideal value of the ith parameter  
Si= Standard value of the ith parameter 
 
Total hardness, Chloride, TDS, pH , Alkalinity, Magnesium, 
Calcium and Fluoride are considered as primary indicators 
of water quality.  All the Ideal values (Ii) are taken as zero 
except for F=1 and pH=7. 
 

 

 

Table -1: Classification of water quality based on WQI 

Value of WQI Water Quality 

0-24 Excellent 

25-50 Good 

50-74 Poor 

75-100 Very poor 

>100 Unfit for drinking 

 

3.3   Statistical Analysis 

The correlation between the parameters has been found 
using XLStat and is been represented in the form of a 
matrix. It helps know how strength of association between 
the parameters.  

 

4.  RESULTS AND DISCUSSION 

4.1   Water Quality Index 

The water quality index of the 32 groundwater samples were 
calculated using Arithmetic Weighing method and it was 
found that 34.37% of the samples were of poor quality. 
37.5% of samples were very poor in quality. 12.5% of the 
samples were good in quality and 6.25% were of excellent 
quality. 9.37% of samples were unfit for drinking. The chart 
showing the percentage of various quality of water based on 
the quality index.  

 

Chart -2:  Percentages of different water qualities based on  
quality index  

 
4.2  Correlation matrix 

 The correlation matrix has been obtained using XLStat for all 
the parameters chosen to be tested. Fig. 3 shows the matrix of 
correlation. From this the strongly correlated parameters can 
be found on the basis of the correlation value. A value above 
0.6 is taken as strong correlation  
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   Fig-3: Correlation matrix of the tested parameters 
 
From the values obtained from the correlation matrix, the 
strongly correlated parameters has been found and  has been 
represented in the form of a table. Table. 2  shows the 
strongly correlated parameters in the chosen area of work. 
From this it is evident that the contaminations of these 
parameters are from the same source.   

Table - 2 : Strongly correlated parameters 

Parameter To which it is strongly correlated  

TDS EC, Hardness, Calcium, Magnesium, 
Potassium 

Iron Turbidity 

EC Calcium, Magnesium, Chloride 

Chloride Total Hardness, Calcium, Magnesium, 
Sodium, Potassium 

 

5.  REMEDIATION AND CONCLUSION  

From the work done, it is evident that the water quality of 
groundwater has been adversely affected due to the leachate 
from the Ariyamangalam dumpyard. It is high time to take 
measures to reduce the further contamination of  
groundwater. Increase in population and the changing 
lifestyle  of people will eventually lead to more generation of 
waste in the years to come. Source segregation which is the 
main attribute in solid waste management should be done at 
the earliest stages of waste generation. Construction of an 
engineered landfill with gas collection and leachate collection 
facilities can be done as a best remedy for the existing 
problem.  Geosynthetic clay liners (GCL) can also be adopted 
to decrease the rate of seepage of leachate into the soil to 
reach the water table. This can protect the groundwater from 
the contaminants. If immediate remediations are not taken, it 
shall completely degrade the groundwater sources around 
the area of the dumpyard.  
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