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ABSTRACT 
 
Maha Oya, is one of the main rivers in Sri Lanka, very much used for drinking 

water extraction. It flows through five important districts of Sri Lanka offering 
water through fourteen water supply intakes. Only three of the associated plants 
offer conventional treatment for water. Several small to medium urban centers are 
located on the main stem of the river and on tributaries. Hence, the river receives 
much organic waste from the upstream. Industrial discharges and harmful 
anthropogenic activities are common in the final 50 km stretch of the river. This 
study aims to investigate the contamination of Maha Oya water around each intake 
points along the main river and find causes. Samples were collected from seventeen 
selected sampling locations during both high and low flow rate conditions. Analysis 
was done on pH, turbidity, DO, COD, BOD, phosphate, Nitrate, Sulfate, Chloride, 
Fluoride, Coliform and heavy metals which were selected based on the drinking 
water quality requirement of the country. 
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INTRODUCTION 

Maha Oya which originates in the hilly 
region around Aranayake and Bible rock has 
120 km stream length. This area records the 
highest rain fall within the Maha Oya basin 
and the annual rain fall in the area exceeds 
2800 mm in some years4. The total area of 
the catchment is 1,528 km2 which is spread 
over five districts. 

The most important use of the water in 
the Maha Oya is for supply of drinking 
water.  Presently, fourteen existing water 
supply intakes (direct intake, running type 

well and bore hole) are located in the basin, 
with the largest at Bambukuliya intake 

located near the river estuary. Among the 
intakes eight are located along the main river 
and others are scattered along the tributaries. 
Intakes at Mawanella, Hiriwadunna and 
Bambukauliya have conventional treatment 
systems whereas others perform simple 
treatments with rapid sand filtration and 
chlorination16.  

Industries, especially textile industries, 
use a wide variety of harmful toxic dyes and 
detergents. Many such substances are 
harmful to human health even when 
consumed in small quantities over a long 
period. These are known to cause cancer, 
nervous disorders, kidney disorders etc. * Author for correspondence 
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Most of the non-degradable surfactants 
and toxic organics are not removed in 
conventional water treatment1,2. Thermal 
discharges and effluents which cause  
temperature increments   result in  depletion 
of oxygen in water ultimately affecting 
quality of water as well as aquatic species.  
Because of high levels of sand mining sea 
water intrusion is a foremost problem 
observed by the people near the sea out fall. 
Bank erosion due to clay mining destabilizes 
bank structure along the river from middle to 
the down stream3-5. 

This study aims to investigate the 
contamination of Maha Oya water around 
each intake points along the main river 

MATERIAL AND METHODS 
Sampling  

Samples were collected from seventeen 
selected sampling locations along the main 
river including one near the origin of the 
river, near the sea outfall, tributary side at the 
confluences of the main tributaries with the 
river and the closest possible locations near 
the NWS and DB intakes from the main 
river9-10.  

Sampling was done during both low and 
high flow rate of the river at frequent 

intervals. The river has a low flow rate 
(stream discharge< 18 m3/s) during the dry 
season from January to March and a high 
flow rate (stream discharge>18 m3/s) during 
the wet season from April to December6-8.  

Composite samples were prepared from 
each sample point. Composite samples of the 
main river were prepared with samples 
collected from two edges and the middle of 
the river (triplication). Samples of tributaries 
were prepared with samples collected from 
the two edges (duplication)11-18. Sampling 
locations are shown in Fig. 1. 

Parameters used for the Analysis 
Analysis was done on the following 

parameters which were selected based on the 
drinking water quality requirement of the 
country (Appendix 2). 

A. Physical Parameters 
Turbidity 

B. Chemical Parameters 
pH,  , DO, BOD, COD, Total hardness 

(as CaCO3) 
Nutrients such as Total Phosphate (PO4-

P), Nitrates (NO3-N) 
Sulfate (SO4 -), Fluoride (F-), Chlorides 

(Cl-), Electrical conductivity 

 
Fig. 1 : Sampling locations. 
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Metals such as Iron (Fe), Manganese 
(Mn), Cadmium (Cd), , Copper (Cu),  

Lead (Pb), Zinc (Zn) ,Cromium (Cr) 

C. Biological Parameters 
Total Coliform ,Faecal Coliform 

Values of above parameters were 
compared with CEA proposed Standards for 
the drinking water category II to check the 
suitability of water for drinking purposes. 
Fig. 2 shows the turbidity variation along the 
river. 

 
Fig. 2 : Mean Turbidity variation along the river 

RESULTS AND DISCUSSION 

According to the above results the 
sample at the origin of the river has a 
turbidity value within the standard (5 NTU) 
during the high flow rate of the river. 
However all the other samples have values 
above the standard during high flow rate.  
During low flow rates, turbidity of T1 and T3 
is within the standards.  Samples taken from 
sections downstream of the river show high 
values of turbidity specially at sampling 
point M7 which is near the Giriulla intake up 
to sea out fall during both conditions. 

Average pH obtained during high flow 
rate times is always less than the respective 
values obtained during low flow rates. 
However pH levels of the all sampling 
locations are within the standard value for 
drinking water with simple treatment 
(6.0-8.5).  

Hardness of all the samples during the 
high flow rate is less than respective values 
obtained during low flow rates. Hardness of 

tributaries T1, T2 and T3 shows higher 
values than the values of other samples in 
both flow rate conditions. The average value 
obtained in the sample of sea outfall in low 
flow condition shows a sharp increase in 
value from others. However all the values are 
below the desirable level of the standard 
value. 

According to the ambient water quality 
standards for drinking water with simple 
treatment, minimum DO level should be 6 
mg/l. DO of the sampling location of T4 
Tributary confluence between M3 
(Hiriwadunna intake) and M4 shows a less 
value than the standard during both flow rate 
conditions. Even though the other samples 
show a value of DO higher than samples 
obtained during the high flow rate the 
samples obtained at T6 and M9 shows a 
lower level than the standard value. 

No violation of standard (250 mg/l) is 
observed for sulphate in any sample both 
during low flow rate and high flow rate 
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conditions. Highest value recorded is 20 
mg/l, which is from the sample near the sea 
out fall obtained in low flow conditions 

No violation is observed for any sample 
of Fluoride, both during low flow rate and 
high flow rate conditions. Very low values 
are recorded for fluoride, majority is below 
0.1 mg/l and highest value recorded is 0.24 
mg/l, which is from the sample taken from 
tributary between M6 and M7 during high 
flow conditions. At the same time all the 
tributary confluences show a positive value 
for Fluoride. 

Conductivity values of tributary 
confluences in the upper portion are higher 
than the conductivity of the main river. All 
the samples taken both during high and low 
flow rate conditions are show values below 
the standard (750 mg/l). A conspicuous peak 
is observed in the sample taken near the sea 

out fall in low flow rate conditions with a 
value of 545 mg/l. 

The levels of phosphate never exceed the 
standard value of 0.7 mg/l at any time. Two 
conspicuous peaks are observed during low 
flow rate condition of the sample taken from 
T2 tributary confluence and the sample 
collected near the Hiriwadunna water intake. 
Values with respect to those two peaks are 
considerably high at low flow rate conditions 
than the other values obtained in the same 
condition. 

There is no violation for nitrate from the 
standard (5 mg/l) in both periods. Three 
values higher than the rest are observed in 
low flow rate condition at the sample T2, T3 
tributary confluence and the sample collected 
near the Hiriwadunna water intake. Sample 
T5 shows the highest value during the low 
flow rate. Fig. 3 shows the BOD variation 
along the river. 

 
Fig. 3 : Mean BOD variation along river 

According to the Central Environment 
Authority ambient water quality standards, 
for drinking water, BOD for drinking water 
with simple treatment is 3 mg/l. BOD of 
sampling locations at T3, M3, M4 and M9 
exceed the standard value both in low and 
high flow rates. BOD values of samples from 

M2, T2, M5, T6 M7 and M8 are same as the 
standard values in high flow rates while 
exceeding the standards in low flow rates. 
However, the BOD values of the river 
portion within T3 to M4 and location at T9 
(Badalgama bridge) show high values. Fig. 4 
shows the COD variation along the river. 
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Fig. 4 : Mean COD variation along the river

As expected values of low flow rate are 
higher than the respective COD values at 
high flow rate. Furthermore values obtained 
at high flow are closer to the standard value 
(15 mg/l) than the value of low flow rate. 
COD values show a gradual increase with the 
distance down stream with a maximum value 
observed at M9 in both flow rate conditions, 
giving a 24 mg/l value for COD in low flow 
condition and a value of 16 mg/l in high flow 
condition which violates the standard. 

Values of Iron at high flow rate are 
greater than the respective Iron concentration 
of low flow rate. A conspicuous peak is 
observed in high flow rate condition at the 
sample from T5 tributary confluence. 
Samples taken at the origin, near the T1 
tributary confluence and T2 tributary 
confluence are below the maximum 
permissible value (1.0 mg/l) for Iron. Rest 
show values beyond the maximum 
permissible limit of Iron in high flow rate 
conditions 

There is an irregular distribution of 
Manganese concentration along the river. 
There are peaks in the beginning and middle 
portion of the river. However all the samples 
show values below the standard value in both 
flow rate conditions. 

There is no record of Cd in the upper 
part of the river. There is a peak value 
observed at the sample point M9. Cd 
concentration of this sample is higher than 
the standard during the low flow condition. 
However, it is close to the standard during 
the high flow rate. 

There are records of Cu in the upper 
reaches of the river in minute amounts. There 
is a peak value observed at the sample point 
M9. Cu concentration of this location is 9 
µg/l and 7 µg/l in high and low flow rates 
respectively. Thus it does not violate 
permissible level 

There are no significantly high values for 
the levels of Ni, Zn, Cu and Cr recorded 
along the river in both flow conditions.  
Fig. 5 shows the Total coliform variation 
along the river. 

 
 



Journal of Environmental Research And Development Vol. 3 No. 1, July-September 2008 

6 

 

 
Fig. 5 : Mean Total Coliform variation along the river

According to Standards, for drinking 
water with simple and conventional 
treatment, standard value for Total coliform 
is 5000.  During high flow rate conditions 
there is a conspicuous increase of total 
coliform count in the samples taken from T1, 
T3 T4 and M4. From that point on it 
gradually decreases towards the sea out fall. 

The highest average total coliform count 
during high flow rate, which is 65,800 was 
recorded at the point of tributary confluence 
(T3) of main river. Total coliform count of 
the samples taken from the river origin, M5, 
T6, M8, M10, and M11 is less than the 
standard value. Fig. 6 shows the Faecal 
coliform variation along the river. 

 
Fig. 6 : Mean faecal Coliform variation along the river

During high flow rate conditions there is 
a steep rise in faecal coliform count up to the 
samples at M4 and then the values gradually 
decrease toward the sea out fall. Highest 
average which is 19,067 was recorded during 
high flow rate at the point of first tributary 

confluence of the main river. Desirable level 
for faecal coliform (250) is recorded only in 
the sample taken from the origin of the 
river. All the other samples show values 
higher than the maximum permissible level 
(600). 
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CONCLUSION 
COD, BOD, DO, pH, Nutrients and 

inorganic ion concentration are low during 
the high flow rate condition due to the 
dilution effect. Even with dilution, values of 
turbidity, total coliform and faecal coliform 
are high during the high flow rate due to the 
erosion and septic tank over flows. 

River pollution is mainly due to organic 
waste and poor sanitary facilities. Main 
pollution source of Maha Oya is townships in 
the locality. There is less effect from the 
industries located within the basin. Hence, 
for the evaluation of quality of this particular 
river, most important parameters to be 
considered are COD, BOD, total coliform 
and faecal coliform.  

According to the results of sampling 
locations near the NWSandDB intakes, water 
from Mawanella, Hiriwadunna and 
Bambukuliya intakes which offer 
conventional treatment record of COD and 
BOD values within standard levels. 

Most of the other intakes which offer 
only simple treatment violate the given 
standard for “drinking water with simple 
treatment”. Hence, simple treatment is not 
adequate for drinking purposes. Coliform 
counts at all intakes are significantly high 
when compared to the required standards.  

RECOMMENDATIONS 
According to the results obtained from 

this study the following recommendations 
are made for consideration : 

There should be a proper sewage 
collection and treatment system at least for 
the townships which are prone to floods 
since septic tanks appear to overflow during 
these periods. 

Simple treatment is not adequate since 
the concentrations of some contaminant 
parameters are far above the limit which is 
recommended for only simple treatment.  
Hence, it is required to establish 

“conventional treatment systems” for intakes 
where conventional treatment is not already 
provided. 

Consumers are advised to use only 
boiled water for drinking purposes due to the 
high indication of fecal contamination at all 
times of the year. 

Among the NWS and DB intakes high 
attention should be given to the Bambukuliya 
intake. Although the quality of water at 
Bambukuliya where the main water intake of 
the latter stretch of the river is presently 
within the current standards for drinking 
water with conventional treatment, situation 
may rapidly change due to the upstream 
discharges. There is a possible danger of 
contamination with heavy metals especially 
Cd and of an increase in COD. 

Immediate interventions should be taken 
to stop the pollution near the Badalgama 
bridge and to control clay mining activities in 
down-stream banks. 

It is required to have continuous 
monitoring to assess the water quality since 
there are changes in discharges due to non-
point sources of pollutants emitted with the 
expansion of housing and commercial 
activities and associated increase in 
population along the river. 

Public awareness should be enhanced at 
divisional levels mainly among water users 
of the river for the possible risks that are 
associated with water consumption. 
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The Earth is yours,  
Save it 


