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ABSTRACT 
Percolation test is a very important test which measures the movement of fluids inside the soil. 
Studies on percolation through different soilmass remain an important factor in the design of on-
site wastewater and stormwater disposal facilities. Moreover, results obtained from the 
percolation tests are very useful in the modeling of groundwater pollution and subsurface 
leachate contamination. However, it is worth mentioning that these results depend upon a 
numbers of parameters like the type of fluids, soil properties, drainage and climatic conditions 
etc. Keeping this in view, it is very much helpful to study the effects of these parameters on the 
results obtained from percolation tests. In this paper, three different water samples with different 
physical and chemical properties were taken to study how these samples percolate in different 
soilmass. As expected, it was found that the rate of percolation decreases with increase in 
plasticity of soilmass and the fluid contamination. However, surprisingly, it was found that the 
percentage change in percolation with time remains almost constant.  In present study, all the 
three water samples attained its steady state conditions after 8 and 40 minutes, respectively, for 
two different site conditions. 
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INTRODUCTION 
From geotechnical and geo-environmental point 
of view, the study on percolation of various 
contaminated or non-contaminated fluids in 
porous media is very important. This test 
provides the rate at which a fluid percolates 
through the voids of a porous media like soils 
and hence the percolation rate can be considered 
as an index to a soil’s suitability for the disposal 
of wastewater or stormwater.1-6  Moreover, the 
soil percolation test is the most practical way to 
obtain a quantitative indication of the hydraulic 
conductivity of the subsoil.7-8 In addition to this, 
the results obtained from a percolation test can 
be used for the study of groundwater pollution 
by leachate contamination.3,9,10  However, it is 
worth mentioning that the percolation rate 
depends upon a numbers of factors like the type 
of fluids, soil properties, drainage and climatic 
conditions etc. In this case, it becomes very 
much essential to consider these parameters 
when modeling various geo-environmental 
phenomenons  that  are based on the percolation  

test results. Though, many of the previous 
researchers2,5,6 have used the percolation rate for 
their designing purpose, only a few of them have 
done controlled study on how the rate of 
percolation varies when keeping one or more of 
the above parameters constant and other varying. 
Keeping this in view, in present study, three 
different water samples with different physical 
and chemical properties were taken to observe 
how these samples percolate in different 
soilmass. It was found that the rate of percolation 
decreases with an increase in the plasticity of 
soilmass and with increase in the rate of 
contamination of the water samples. However, 
interestingly, it was found that the percentage 
change of percolation with time for all the three 
water samples remains almost constant for a 
given site condition.  

AIMS AND OBJECTIVES 
To observe  the characteristics of fluid flow 
considering the practical in-situ conditions and 
not by just taking the theoretical values for 
designing purpose.  The aim of present study was  
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to find out the percolating behavior of water 
samples with different degree of contamination 
and under different in-situ conditions. It is 
believed that the results obtained from this kind 
of tests can be directly used for designing and 
modeling purpose in future. 

MATERIAL AND METHODS 
Testing sites 
Two sites were chosen for the percolation tests 
(named as site 1 and site 2) and three numbers of  

trial pits with size 1m×1m×1m were dug at each 
of these sites. Moreover, each of these trial pits 
consists of a hole with dimension 30cm×30cm× 
30cm at the bottom as shown in Fig 1. Samples 
were taken from the bottom of the test pits for 
soil identifications and as per the laboratory tests 
conducted (ASTM D4318-93) 11,12on samples 
from site 1, the liquid limit and plastic limit was 
found to be 44 and 21, respectively. Similarly, 
for site 2, the soil was identified as non-plastic 
with a liquid limit of 22. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 :  Dimension of the trial pits and the testing pits used for percolation tests 

Samples collection 
The water samples (namely, sample 1, sample 2 
and sample 3) used for the percolation test in the 
present study was collected from three entirely 
different sources near Sambalpur in Odisha. 
Sample 1 was collected from a drain near 
roadside the color of which was found to be 
20mg/l on platinum cobalt scale, sample 2 from 
the industry effluent of Hindustan Aluminium 
Company (Hindal Co) with suspended solids 50 
mg/l and oil and grease 5.0mg/l. Sample 3 was 
collected from the river Mahanadi which is clear 
water. 
Testing methods  
Percolation tests were conducted as per the 
methods available in literature.11,13-15 Pre-soaking 
was done in the test pits by saturating with 
different water samples up to its full depth and  

allowing to seep away overnight. Next day, the 
test pits were refilled with the respective water 
samples. Then the rate of percolation was 
measured in these test pits by inserting a scale in 
the pits and observing the decrease in water level 
with time with the help of a stopwatch. 

RESULTS AND DISCUSSION 
The results  obtained from the percolation tests at 
site 1 and site 2 are represented in Fig. 2. From 
these figures, it can be observed that the rates of 
percolation are about two and half times more at 
site 2 as compared to site 1. This is due to the 
fact that the plasticity of soil is more at site 1 as 
compared to site 2, where it is non-plastic. 
However, it was found that the percentage 
change of percolation with time for all the three 
water samples remains almost constant for a 
given site condition. For example the rate of 
percolation drops from 0.75 to 0.30 cm/min 

 
Elevation Plan 
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(60%) for sample 1, 0.5 to 0.28 cm/min (44%) 
for sample 2 and 0.30 to 0.18 cm/min (40%) for 
Sample 3, after 20 minutes at site 1. Similarly, 
the rate of percolation drops from 1.8 to 0.6 
cm/min (67%), 1.2 to 0.4 cm/min (67%) and 

0.75 to 0.30 cm/min (60%) for sample 1, sample 
2 and sample 3, respectively at site 2 (Fig.3). All 
the three water samples attained its steady state 
conditions after 8 and 40 minutes, respectively, 
at site 1 and site 2. 

 

 
Fig. 2 : Percolation test result at site 1 

 
Fig. 3 : Percolation test results at site 2 

CONCLUSION 
From the present study, it is concluded that the 
rate of percolation decreases with increase in 
plasticity of soil mass. In addition to this, any 
contaminant present in a soilmass also tends to 
decrease the rate of percolation. But again, the 
percentage change in percolation with time 
remains almost constant and as per the present 
study, three water samples with different level 
of contamination attained its steady state 
conditions after 8 and 40 minutes, respectively, 
for two different site conditions. 
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