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A b s t r a c t 
M a l w a t h u O y a is located i n A n u r a d h a p u r a d i s t r i c t w h i c h has w a t e r q u a l i t y a n d 
scarcity p r o b l e m f o r d r i n k i n g p u r p o s e . Samples w e r e col lected f r o m selected 
locat ions w h i c h i n c l u d e d u p s t r e a m a n d d o w n s t r e a m of M a l w a t h u O y a basin. The 
samples w e r e a n a l y z e d f o r c o n d u c t i v i t y , p H , t u r b i d i t y , c a l c i u m , m a g n e s i u m , 
fluoride, c h l o r i d e a n d arsenic. O n l y s h a l l o w r e g o l i t h aquifers are cons idered for the 
s t u d y . The q u a l i t y v a r i a t i o n of the area s h o w s a cons iderable v a r i a t i o n f r o m s o u t h ­
w e s t m o n s o o n to second in ter m o n s o o n p e r i o d . I n genera l , w a t e r q u a l i t y of the area 
is i n acceptable l i m i t of d r i n k i n g w a t e r f o r m o s t of the basic parameters . W i t h the 
seasonal changes, fluoride a n d c h l o r i d e content is h i g h e r t h a n p e r m i s s i b l e l i m i t s i n 
some areas. 

K e y w o r d s : M o n s o o n , Permiss ib le l i m i t . Parameters , V a r i a t i o n s 

1. Introduction 
G r o u n d w a t e r is the p r o m i n e n t w a t e r 
resource for d r i n k i n g w a t e r . I n 
A n u r a d h a p u r a d i s t r i c t g r o u n d w a t e r 
contains p o l l u t i o n , a n d therefore 
A n u r a d h a p u r a d i s t r i c t has a p r o b l e m 
of scarcity of d r i n k i n g w a t e r i n d r y 
seasons a n d p o o r w a t e r q u a l i t y [1] . 
A c c o r d i n g to c l i m a t i c zone 
c lassi f icat ion, A n u r a d h a p u r a d i s t r i c t 
belongs to d r y zone of Sr i L a n k a . I n 
Sr i L a n k a , seasonal v a r i a t i o n s 
analyzable i n f o u r d i f f e r e n t m o n s o o n s , 
i n th i s s t u d y cons idered north-east , 
south-west m o n s o o n a n d second in ter 
m o n s o o n . I n th i s s t u d y , s h a l l o w 
r e g o l i t h a q u i f e r is o n l y c o n s i d e r e d [2] , 
a n d s h a l l o w r e g o l i t h aqui fers are the 
m o s t easi ly accessible source of 
g r o u n d w a t e r avai lable since th i s 

r e g o l i t h zone is n o w p o l l u t e d w i t h 
ions a n d the usage of g r o u n d w a t e r 
resource is g e t t i n g l o w b y the d a y , a n d 
over e x t r a c t i o n of w a t e r w i t h deep 
w e l l c o n s t r u c t i o n leads to h i g h e r the 
w a t e r d e p l e t i o n i n those areas. 
G r o u n d w a t e r p o l l u t i o n leads to w a t e r 
hardness p r o b l e m a n d k i d n e y re la ted 
h e a l t h issues i n A n u r a d h a p u r a d i s t r i c t . 
M a i n reason f o r th i s h e a l t h issues are 
caused b y i o n c o n c e n t r a t i o n excessive 
t h a n p e r m i s s i b l e l i m i t s . Therefore , i n 
th i s research c a l c i u m , m a g n e s i u m , 
fluoride, c h l o r i d e a n d arsenic i o n 
c o n c e n t i a t i o n are a n a l y z e d . People 
c u r r e n t l y use w a t e r f i l t e rs to p u r i f y 
w e l l w a t e r a n d there is n o p e r m a n e n t 
w a t e r s u p p l y avai lable f o r houses.The 
p r i m a r y object ive of th i s research is to 
v e r i f y a n d u n d e r s t a n d the seasonal 

87 



Proceedings oflSERME 2018 

g r o u n d w a t e r q u a l i t y a n d q u a n t i t y 
var ia t ions . 

Sample location in Malwathu Oya basin 

N 

A 

McogoM 
* 

* 

Kilomel ^ 

Figure 1 - S a m p l e collection locations 
i n the M a l w a t h u O y a b a s i n 

2. Methodology 

2.1 Identification of Sample 
Locations 
The s a m p l i n g locat ions are selected 
f r o m u p s t r e a m , m i d d l e s t ream a n d 
d o w n s t r e a m of M a l w a t h u O y a r i v e r 
basin. 
The general s a m p l i n g locat ions are 
g i v e n i n F i g u r e 1 a n d exact s a m p l i n g 
i d e n t i f i e d o n the f i e l d , i ts select ion 
based o n a v a i l a b i l i t y of w a t e r near the 
access of r o a d . To collect the w a t e r 
sample for next season the G l o b a l 
Pos i t ion System (GPS) coordinates 
w e r e recorded for every l o c a t i o n . 
S a m p l i n g w a s done at 28 locat ions . 

2.2 Sample Collection and Testing 
I n every s a m p l i n g l o c a t i o n t w o sets of 
samples w e r e col lected f o r analysis . 
One sample is a c i d i f i e d to p r e v e n t 

d is turbance . Second set of samples 
w e r e k e p t w i t h o u t a n y a d d i t i o n s to be 
used f o r m e a s u r i n g the p H v a l u e . A l l 
the samples w e r e t r a n s p o r t e d i n 
a i r t i g h t bott les u n d e r c o n t r o l l e d 
e n v i r o r m i e n t . 
A s soon as the samples w e r e t a k e n 
back to l a b o r a t o r y , the t es t ing w a s 
c a r r i e d o u t f o r selected w a t e r q u a l i t y 
parameters such as p H , c o n d u c t i v i t y , 
t u r b i d i t y , c a l c i u m , m a g n e s i u m , 
c h l o r i d e , f l u o r i d e a n d arsenic. A l l the 
testings w e r e c o n d u c t e d a c c o r d i n g to 
s t a n d a r d p r o c e d u r e f o r w a t e r q u a l i t y 
tes t ing [3] . 

2.3 Analysis of Results 
The results for the w a t e r q u a n t i t y w e r e 
t a k e n as v a r i a t i o n of d e p t h of 
g r o u n d w a t e r re la t ive to the d e p t h 
m e a s u r e m e n t m a d e w i t h p r e v i o u s 
season. G r o u n d w a t e r q u a l i t y results 
w e r e t a k e n f r o m sample analysis a n d 
i n t e r p o l a t e d u s i n g " A r c M a p " 
so f tware to p l o t the v a r i a t i o n s of 
d i f f e r e n t parameters t h r o u g h o u t the 
bas in f o r each season. The parameters 
w e r e c o m p a r e d w i t h W o r l d H e a l t h 
O r g a n i z a t i o n a n d Sr i L a n k a n 
s tandards to v e r i f y the q u a l i t y . 

3. Results and Discussion 
The m a p s a n d g r a p h s s h o w the 
v a r i a t i o n of parameters w i t h seasonal 
changes i n the M a l w a t h u O y a bas in . 
Th is research is c o n t i n u a t i o n of a past 
research [4] . I n t h a t research, a n a l y z e d 
samples w h i c h h a d been col lected i n 
south-wes t m o n s o o n , second in ter 
m o n s o o n a n d north-east m o n s o o n 
p e r i o d w e r e tested based o n w a t e r 
samples collecte'd f r o m 11 locat ions . 
F i n d i n g s f r o m B o t h researches are 
c o m p a r e d to analyze the seasonal 
v a r i a t i o n s . I n the graphs , i n d e p e n d e n t 
axis represents w a t e r l eve l i n c r e m e n t , 
a n d d e p e n d e n t axis represents 
parameter changes. ' \ 
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Water level variation from SW to SI Monsoon in 
Malvgathu Oya Basin 2017 

Annual water level of SW Monsoon in Malwathu 
Oya Basin 2016-2017 

0 S to 30 30 40 

Figure 2 - G r o u n d w a t e r leve l variat ion i n M a l w a t h u O y a b a s i n 

p H variat ion of M a l w a t h u O y a B a s i n i n 2017 

SW Monsoon Second inter-monsoon A 

I • 4i - lb r4 

0 t NO 
Figure 3 - p H variat ion i n M a l w a t h u O y a basin 

D u r i n g S W M o n s o o n p e r i o d , the 
M a d a w a c h i y a a n d T h a n t h i r i m a l e area 
s h o w s h i g h e r p H values w h i l e the 
M i h i n t a l e a n d K a h a t a g a s d i g i l i y a s h o w 
m o d e r a t e va lues . Since w i t h the 
seasonal change of SI M o n s o o n leads 
t o h i g h e r p r e c i p i t a t i o n a n d the 
g r o u n d w a t e r recharge o v e r the b a s i n 
w h i c h m a k e s ign i f i cant r e d u c t i o n o n 
p H v a l u e over the w h o l e bas in . 

special ly o n the u p s t r e a m of the basin. 
A l s o the p H values over the bas in fal ls 
b e t w e e n 6.5 - 8.5. 
D u r i n g S W M o n s o o n p e r i o d the 
T h i r a p p a n e area s h o w s a h i g h e r 
c o n d u c t i v i t y v a l u e , w h i c h moves 
t o w a r d s the G a n e w a l p o l a , 
M a r a d a n k a d a w a l a area w i t h the 
second in ter m o n s o o n p e r i o d . Since 
the o v e r a l l change i n c o n d u c t i v i t y 
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Figure 4 - p H variat ion between var ious seasons respect to water leve l 

Conduct iv i ty variat ion of M a l w a t h u O y a B a s i n i n 2017 
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Figure 5 - Conduct iv i ty variat ion i n M a l w a t h u O y a b a s i n 
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Figure 6- Conduct ivi ty variat ion between var ious seasons respect to water leve l 
variations 
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over the bas in w i t h the seasonal 
change is l o w . O v e r a l l S W M o n s o o n 
p e r i o d , the M i h i n t a l e a n d s o u t h 
eastern p a r t of the b a s i n (L 20, L25) 
shows tha t h i g h e r the t u r b i d i t y w h i l e 
the C h e d i k u l a m area have l o w . 
C o n d u c t i v i t y doesn ' t have h i g h e r 
i m p a c t as a d r i n k i n g w a t e r q u a l i t y 
parameter b u t means the direct 
measurement of the i o n content i n the 
w a t e r sample . S o m e h o w the o v e r a l l 
c o n d u c t i v i t y increases w i t h increas ing 
w a t e r leve l d u r i n g a l l seasons. 

in ter m o n s o o n , M e d a w a c h i y a area 
s h o w s h i g h e r c o n c e n t r a t i o n above the 
permiss ib le l i m i t a n d the o v e r a l l 
f l u o r i d e concent ra t ion decrease w i t h 
the increas ing w a t e r l e v e l d u r i n g the 
f o u r seasons m e n t i o n e d . 
D u r i n g the SW M o n s o o n h i g h e r 
c o n c e n t r a t i o n of c a l c i u m encountered 
i n s o u t h e r n p a r t of the s t u d y area 
(Thirapane a n d G a n e w a l p o l a area) 
since d u r i n g the Second inter m o n s o o n 
p e r i o d T h a n t h r i m a l e area shows 
m o d e r a t e c o n c e n t r a t i o n i n c a l c i u m a n d 

T u r b i d i t y v a r i a t i o n o f M a l w a t h u O y a B a s i n i n 2017 

S W M o n s o o n S e c o n d i n t e r - m o n s o o n 
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A 
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F i g u r e 7 - T u r b i d i t y v a r i a t i o n i n M a l w a t h u O y a b a s i n 
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F i g u r e 8 - T u r b i d i t y v a r i a t i o n b e t w e e n v a r i o u s seasons respect t o w a t e r l e v e l 
v a r i a t i o n s 

Since the over a l l t u r b i d i t y d i s t r i b u t i o n 
decreased w i t h increas ing w a t e r l e v e l 
i n SW a n d SI M o n s o o n p e r i o d . 
F l u o r i d e c o n c e n t r a t i o n d u r i n g S W 
M o n s o o n h i g h e r a n d above the 
permiss ib le l i m i t i n M e d a w a c h i y a a n d 
G a n e w a l p o l a area a n d d u r i n g second 

c o m p a r a t i v e l y r e d u c e d o v e r a l l c a l c i u m 
c o n c e n t r a t i o n i n the s t u d y area. ( A l l 
the s t u d y area is b e l o w the permiss ib le 
l i m i t ) . The o v e r a l l c a l c i u m 
c o n c e n t r a t i o n reduces w i t h increas ing 
w a t e r lever t h r o u g h the bas in . 
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F l u o r i d e v a r i a t i o n o f M a l w a t h u O y a B a s i n i n 2017 

SW M o n s o o n Second inter -nnonsoon 
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F i g u r e 9 - F l u o r i d e v a r i a t i o n i n M a l w a t h u O y a b a s i n 

o o m F l u o r i d e 

IftSftLond inter m o m M M i 

ft* = 0.0167 

F i g u r e 10 - F l u o r i d e v a r i a t i o n b e t w e e n 
v a r i a t i o n s 

C h l o r i d e concentra t ion d u r i n g S W 
M o n s o o n h i g h e r i n s o u t h e r n p a r t of 
the s t u d y area ( M a r a d a n k a d a w a l a 
area) d u r i n g the second inter m o n s o o n 
also c h l o r i d e concentra t ion h i g h e r i n 
M a r a d a n k a d a w a l a area a n d the 
concentrat ion c o m p a r a t i v e l y n o 
v a r i a t i o n encountered . I n b o t h seasons 
the s o u t h e r n p a r t of the s t u d y area has 

v a r i o u s seasons respect t o w a t e r l e v e l 

increased i n C h l o r i d e c o n c e n t r a t i o n 
above the p e r m i s s i b l e l i m i t of d r i n k i n g 
w a t e r . 
The selected locat ions s h o w s the v e r y 
f e w a m o u n t of A r s e n i c c o n c e n t r a t i o n 
respect to the s t a n d a r d permiss ib le 
l i m i t of Sr i L a n k a . Since i t f u r t h e r 
reduces w i t h increas ing w a t e r l eve l 
d u r i n g seasonal change. 
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C a l c i u m variat ion of M a l w a t h u O y a B a s i n i n 2017 

SW Monsoon Second inter -monsoon 

N 

A 

Figure 11 - C a l c i u m variat ion i n M a l w a t h u O y a b a s i n 

C a l c i u m 

f* . 

Figure 12 - C a l c i u m variat ion between var ious seasons respect to water level 

C h l o r i d e variat ion of M a l w a t h u O y a B a s i n i n 2017 1^ 

SW M o n s o o n Second I n t e r - m o n s o o n A 

» % M M» ^ 

Figure 13 - C h l o r i d e variat ion i n M a l w a t h u O y a b a s i n 
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C h l o r i d e 

F i g u r e 14 - C h l o r i d e v a r i a t i o n b e t w e e n v a r i o u s seasons respect t o w a t e r l e v e l v a r i a t i o n s 

ppb 

•J 
Ml 
U 

t » 
U 

« 

Figure 15-a 
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Figure 15-c 
F i g u r e 15- a, 15-b a n d 15-c - A r s e n i c 
v a r i a t i o n i n M a l w a t h u O y a b a s i n 

4. Conclusions 
• The seasonal analysis s h o w e d tha t 

g r o u n d w a t e r q u a n t i t y a n d q u a l i t y 
parameters are c hange d , a n d w a s 
s h o w n i n i o n c o n c e n t r a t i o n 
v a r i a t i o n m a p a n d graphs . 

• A c c o r d i n g to q u a n i t a t i v e analysis , 
m a x i m u m g r o u n d w a t e r l eve l 
di f ference s h o w s i n the second 
inter m o n s o o n , re la t ive to the SW 
M o n s o o n f o r the M a l w a t h u O y a 
bas in . The w a t e r l e v e l has 
increased a b o u t 7 m of m a x i m u m 
i n K a h a t a g a s d i g i l i y a area d u r i n g 
second in ter m o n s o o n p e r i o d 
c o m p a r e d to the e n d of S W 
M o n s o o n p e r i o d . Th is is d u e to 
increas ing the rate of r e c h a r g i n g 
d u r i n g the second in ter m o n s o o n 
p e r i o d . 

• A c c o r d i n g to q u a n i t a t i v e analysis . 
F l u o r i d e a n d C h l o r i d e contents are 
h i g h e r c o m p a r e d to the 
permiss ib le l i m i t s d u r i n g second 
In ter m o n s o o n p e r i o d a n d S W 
Monsoon period M a r a d a n k a d a w a l a 
area shows h i g h e r c h l o r i d e 
c o n c e n t r a t i o n a n d M i h i n t a l e a n d 
G a n e w a l p o l a area shows h i g h e r 
f l u o r i d e c o nc e nt ra t io n . 

The q u a l i t y of the g r o u n d w a t e r 
seems to be i m p r o v e d i n N E 
M o n s o o n t h a n i n the SW M o n s o o n 
p e r i o d a n d the Second In ter 
m o n s o o n p e r i o d w h e r e w a t e r 
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q u a n t i t y is m u c h l o w . I n second 
in ter m o n s o o n p e r i o d v e r y p o o r 
q u a l i t y of w a t e r e n c o u n t e r e d . 
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