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Abstract

Water quality and heavy metals elements of the water and sediments of the Negombo estuary 
were investigated in the current study. The objectives of this study were to assess the variations 
of the water quality and sediment heavy metals with a view to identify the pollution sources. 
Different sampling points (n=16) were selected along the estuary. The study was conducted 
within a period of one year in 2013. Collected samples were taken to the laboratory, stored and 
analyzed using standards analytical methods. Result indicated that higher mean value of 
Chemical Oxygen Demand (380.5+137.5mg/l),Biochemical Oxygen Demand (28.1+3.1mg/I), 
Ammonia (0.26+0.48mg/l),Nitrate(0.8±1.05rng/l),Phosphate(0.45+0.5mg/l) and Total 
Suspended Solid (32.2±2.7mg/l)levels in the northern region of the estuary. In addition 
concentration of heavy metals in water and sediments were at high levels in the northern region. 
The result revealed the presence of large quantities of organic and inorganic pollutants in 
industrial, municipal and domestic wastes in the estuary water. Results are discussed with 
respect to the opening of waste canals into the estuary that carry organic and inorganic 
pollutants from the adjacent industries and households. This was expected due to the fact that 
the water of such canals receives high concentrations of organic and inorganic pollutants from 
industrial and domestic wastewater.
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Introduction

Most of the people in the Negombo area fulfill their protein requirement using fishery 

resources in the estuary. Negombo estuary is becoming polluted due to rapid 

industrialization and urbanization. Water pollution is thus a cosmopolitan problem that 

needs urgent attention and prevention (Ali M., and Soltan, M.1996). It resulted from 

many sources as accidental spillage of discharge of industrial sewerage effluents, 

agricultural drainage, and domestic wastewater. Water pollution is one of the principal 

environmental and public health problems in Negombo estuary in Sri Lanka (Silva, E.

I. 1996). Along its two fresh water canals the estuary receives numerous non point and 

point source discharges. Some of these effects are the polluting activities, such as the 

discharge of domestic, industrial, urban and other wastewater into the watercourse
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H ow ever, m onitoring has a lso evo lved  to determ ine trends in  the quality o f  the aq u atic  

environm ent and h ow  the environm ent is affected  by the release o f  contam inants, b y  

other hum an activ ities. Apart from  water, sedim ents are a lso  responsib le for nutrient 

and pollutant transportation in aquatic environm ent(M cC ready, S. B irch G. F. an d  

L on g E. R. 2006).C om bination  o f  m easurem ents o f  water and sedim ent quality c a n  

provid e a good  indication o f  conditions and potential risks to  the water body. T he m eta l 

lev e ls  in m any aquatic ecosystem s have been  increased due to anthropogenic a c tiv itie s  

w hich  raises the concerns o f  human health hazards. T he ob jectives o f  this study w ere to  

assess the variations o f  the water quality and sedim ent heavy  m etals o f  the N e g o m b o  

estuary with special reference to se lected  identify  the p ollu tion  sources.

Material and Methods
Study site
T he stations w ere selected  to include the water channels entering in to  the estuary. T h e  

selected  location  o f  N egom bo estuary nam ely, M addabokka, K atunayake, 

Liyanagem ulla, D andugam  Oya, H am ilton  canal, D ungalp itiya, M idd le o f  L a g o o n , 

B assiyaw atta, A quaculture cages, Pitipana fish  market, P itipana south animal farm , 

S ea  mouth, D utch  canal , Thaladuw a, M unnakkaraya, and K otugoda w ere se lected  fo r  

the study site (F igure 1).

Water Analysis
W ater sam ple w ere co llected  m onthly during the on e year period  in 2013 . W a ter  

sam ples w ere kept in p olyethylen e bottle in  ic e  and transported to analyze in  th e  

laboratory. T he p hysical chem ical parameters such as C hem ical O xygen  D em a n d , 

Total Suspended solids, B ioch em ica l O xygen  D em and, A m m on ia , N itrate, P hosph ate , 

h eavy  m etals in  water and sedim ent were m easured accord ing to the Standard M eth o d s  

for Exam ination o f  W ater and W aste W ater (2 0 stEdition, A P H A  standard m ethod s). 

Total Zn, Cu, Pb, H g, Cr and Cd w ere m easured u sing  A tom ic  A bsorption  

Spectrophotom eter.
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Figure 1: Sample location ofNegombo Estuary 

Sediment Analysis
S ed im ents w ere co llec ted  and kept in ice  until analyzed. For total h eavy  m etals, 

sedim ent sam ples w ere a llow ed  to defrost, and then air dried in a circulating oven  at 

30°C  and s iev ed  m echan ica lly  u sin g  a 2  m m  sieve . For the d igestion  o f  sam ples, on e  

gram  (O lg) s ieved  sed im ent w as d igested  w ith  repeated addition o f  nitric acid and 

hydrogen  p eroxide. T h e elem en ts o f  concern (Zn, Cu, Pb, H g, Cr and Cd) in  the  

sam ples w ere determ ined by  A tom ic  A bsorption  Spectrophotom eter (A A S ).

Results and Discussion
Water Analysis
T h e results are o f  the studied p hysica l and ch em ical param eters for w ater sam ples in  

the se lec ted  six teen  sites. B ecau se o f  its great im pact on aquatic life , such  variations 

b etw een  d ifferent s ites w ere m ainly  due to  different sam pling  tim es. E lectrical 

C ond uctiv ity  sh ow ed  lo w est and the h ighest va lu e range w as recorded in  11.05 to  

3 3 .1 2  m s/cm "1 (Figure 2  and 3 ).T he lo w est and h ighest v a lu es o f  C h em ica l O xygen
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D em and w ere recorded in  108.5to 380 .5  mg/1 (Figure 4  and 5). T his m ay be due to th e  

discharge o f  industrial effluents into the estuary by som e untreated effluents release b y  

factories in  these areas, in addition to the discharge o f  m unicipal w astew ater and other  

w astes in to the estuary. Nitrate and am m onia are the m ost com m on form s o f  nitrogen  

in  aquatic system s.
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Figure 2: Variation of EC levels in Figure 3: Monthly average EC ensample 
locations sampling locations

Figure 4: Variation of COD levels in Figure 5: Monthly average COD in 
sampling locations sample locations
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A m m onia w as recorded in a very lo w  concentration in all sites, recording the value  

range 0 .075  0 .2 7  mg/1 resp ectively . T he values o f  nitrate fluctuated w ithin a w ide range 

and show ed  lo w  le v e ls  during the w h o le  period o f  investigation . The Nitrate value w as  

recorded 0 .6 0  to  1.37 mg/1 resp ectively . This result also can explain  the detection o f  the  

concentration o f  phosphate in the water 0 .1 87  to  0 .457  mg/1 respectively.

Metal Levels in water and sediment

The level o f  heavy m etal concentration  (in p g  L") o f  the m etal in water show ed  w id e  

range o f  Pb, Cu, Cd, Cr w ere not detected. H g b elow  the detection  lim its and Zn value  

is 2 0 -1 8 0  p g  L '.T he detection  lim its o f  the techniques for Pb, Cu, Cd, Cr and Zn

0 .5 ,0 .5 .0 .2 , 0 .2  and 10 resp ectively . T he result indicates that the levels o f  Pb, Cu and 

Cd in water w ere com p aratively  lo w  in the south region o f  the estuary. T he levels o f  

this m etal in the w est and the east region  w ere sim ilar lev e ls  in the north region. T he  

range o f  the concentration  o f  all s ix  m etals (in mg/kg"1) in sedim ent w ere Pb 2 .8  -30.0 , 

Cu 3 - 26 , C d 0 .001  - 0 .23 , Cr 18.3 - 6 0 .5 , H g 0 .2  - 1.2 and Zn 115 - 201.C u and H g  

levels  w ere the h ighest in the sed im en ts co llec ted  from  the east and north region. Zn  

lev els  w ere h igh  in the sam pling site o f  w est region.

Conclusion
H igher m ean value o f  C hem ical O xygen  D em and, A m m onia, Nitrate, T otal Suspended  

S olid , orthophosphate and h eavy  m etals in the water and h eavy  m etals in sedim ents 

co llected  from  north, w est, south and east region  o f  have to p ool study sites into these 

regions. H ow ever, it w a s evident from  our study that north site sh ow ed  higher levels  

for the h eavy  m etals.
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