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ABSTRACT

Negombo lagoon is a semi- enclosed water body situated in Western province. Several 

canals bring polluted water to the Negombo lagoon. Treated and untreated effluents 

discharge to the lagoon and canals directly or indirectly.

The main objectlve of this report is to study on the physico-chemical properties, Information 

regarding pollution and suggestion of important mitigatory measures.

NARA already selected site selections of Dandugam Oya, Ja-Ela and Negombo lagoon. 

There were three field visits for studied period. In the month of July, concentrations of 

nutrients were relatively high. There was salinity variation in the entire lagoon. But, salinity 

could not seen in Dandugam Oya and Ja-Ela during the studied period. pH in the Dandugam 

Oya and Ja-Ela was somewhat low but in the Negombo lagoon, it has somewhat alkaline 

condition. Thus, physical and Chemical parameters in those iocations do not effect
i

significante to their ecosystems.
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CHAPTER 1

INTRODUCTION

Negombo Lagoon, a brackish water body is situated at Latitude 7° 11’N, Longitude 79°50’ 

E. It is 14.1 km long and has the surface extent of 3170 ha. The lagoon receives freshwater 

from two rivers, Dandugam Oya and Ja-Ela, which open to the southem end of the lagoon. 

The Lagoon opens to the sea at its northern end (appendix I and appendix II)

Negombo Lagoon is one of the important ecosystems in Sri Lanka. Since the lagoon gives 

shelter to nursery grounds for many marine finfish and shellfish that are supporting a 

commercial Coastal fishery. Pinto and Punchihewa (1996) has estimated the extent of sea 

grass bed area in the lagoon as 900 ha. The sea grass beds and mangrove areas in the 

periphery of the lagoon provide food and shelter for about 109 finfish species (Pinto and 

Punchihewa. 1996) and six commercially important shellfish species (Siddeek and 

Jayasinghe, 1985; Costa, 1979). Sanders et al. (2000) have identified fourteen species of 

shrimps in the Lagoon along with the above six commercial species. In 1997 the lagoon 

produced 617 tons of shrimps and 1044 tons of other fishes. They have also estimated a 

catch of 6171 of shrimps and 1044 tons of others (mostly fish) from the Negombo Lagoon in 

1997.

However the, deterioration of the lagoon conditions has been reported in the recent years. 

Pollution from the land sources, siltation due to deforestation in the upper reaches, reduced
i

water exchange due to unplanned planting of mangroves in the area near the mouth of the 

lagoon, destruction of mangrove areas around the lagoon have contributed vastly to the 

' deterioration of water quality in the lagoon. The maritime sources of pollutants in the iagoon 

inelude spent oil, fuel oil and bilge water discharges from fishing boats, disposal of fish offal 

etc. As a result, the fauna in the lagoon faces stressful conditions. Occurrence of algal 

blooms in the lagoon has been reported from time to time indicating that the load of nutrient 

input to the lagoon is increasing.

i,

The Dutch Canal constructed along the eastern boundary of the Muturajawela marsh links 

the Negombo lagoon and the Kelani River.The Hamilton Canal was constructed along the 

Western margin of the Muturajawela marsh connecting the Kelani River and the Negombo 

lagoon. Several canals bring polluted water to the Negombo lagoon. Furthermore, the 

ireated effluent from the Katunayake Export Processing Zone is discharged in to the

i



Dandugam Oya and untreated effluent from the Ekala Industrial Zona discharge to Ja-Ela, 

which finally flows in to the lagoon. These industrial effluents contain pollutants such as 

organic matter, textile dyes and heavy metáis.

Occurrence of algal blooms in water bodies is a common phenomenon and is generally 

considered a nuisance. Algal blooms usually indícate eutrophication of the water body. They 

are mostly occurring in freshwater lakes rather than in brackish water and are related to the 

nutrient input to the water body. However, the algal mats may play a crucial role in the 

system at keeping nutrient levels lower in the water column than potentially possible. The 

mats effect the cycling of nutrients within the water column and out of the sediments; 

therefore, it is important to understand their role in nutrient cycling.

Due to the algal mats intercepting potential nutrients reaching the water column, the algal 

mats are considered as a control on nuisance phytoplankton blooms but nuisance blooms of 

macro algae have depleted eelgrass and soft Shell clam populations (Tsie, 1997). As such it 

ís important to determine which bloom is less damaging to the ecosystem. Moreover, the 

algal mats also provide protection for marine organisms, which could increase biodiversity in 

the system. Algal mats may also play an important role for the benthic organisms that also 

need the same nutrients as the algae and other marine organisms. In this context it is 

decided to find out the current situation in the Negombo Lagoon ecosystem with regard to 

the occurrence of filamentous algae. Occurrence of algal blooms in the lagoon has been 

reported from time to time indicating an increase input of nutrient into the lagoon.

2



OBJECTIVES

The main objectives of the research was to

✓  Study the physíco-chemical properties of Negombo Lagoon, Dandugam Oya and Ja- 

Ela.

The co-objectives were as follows:

✓  Studying variation of physíco-chemical characteristics of Negombo Lagoon, 

Dandugam Oya and Ja-Ela.

✓  Indícate pollution level of the water bodies.

✓  Identify the sources of pollution and to suggest implementing mitigatory measures.

3



CHAPTER 2

LITERETURE REVIEW ON THE WATER QUALITY STATUS OF SOME WATER BODIES 

IN SRI LANKA

Since the water related problems in the country have already been identified as prevalence 

of water born diseases, eutrophication, salinization, water logging and siltation, decreases of 

biodiversity and reduce of natural scenery, much attention has already given on the water 

quality of rivers, canals, lakes and lagoons. Kelani River, Hamllton canal and Kandy Meda 

Ela are some of water streams and there is high potential for pollution of water in them 

(Silva, E.I.L., 1996).

Kelani River

The Kelani River is the second largest watershed in Sri Lanka. It is 144.3km long and the 

basin consists of an area of 2278km2 from sea level to an elevation exceeding 1500m. 

Pollution aspects of the river are as follows.

• Discharge heavy loads of industrial pollutants - There are twenty-three major industries 

such as petroleum refinery, textile faetones, tanneries and breweries etc; in the watershed. 

Twenty of them directly discharge their effluents and other waste into the Kelani River and its 

tributarles. (Silva, E.I.L., 1996)

• Discharge domestic sewage and organic waste directly into the river. - This results 400 

ppm of COD in 1.0 mi, 25 ppm total nitrogen and 18500 coliform per 100 mi. (Silva, E.I.L., 

1996)

• Extraction of water at Ambatale for domestic and industrial uses of the metroplitan. - This 

will be a significant effect on salt-water intrusión during the dry season.

» 1

• Extensive exploitation of sand from the river beds also a cause for the salt-water intrusión.
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Hamilton Canal

Hamilton canal is an artificial watercourse, which connects two brackish water bodies viz.; 

the Kelani estuary and Negombo lagoon. It is 14.7 km long, 1.6 to 1.8m wide and depth 

ranges between 1.50 m and 1.25 m. Hamilton canal is susceptible to non -point pollution 

sources, and they are as following. (Silva, E.I.L., 1996)

• Tidal fluctuation, this would certainly be one of the determinants of the physico-chemical 

properties of the canals' water (eg. pH, salinity, DO, etc)

• Possibility of pollution with organic residues (eg. pesticides)

There are only a few organisms whose present specially indicates that the water is polluted. 

For an example, presence of cloakroom bacteria indicates fecal contamination. Although 

several organisms are known frequently to be associated with polluting conditions They also
i

occur widely in environments which are not polluted, for an example tubificid worms, sewage 

fungus (Shaerotilus notans)

Algae, macrophytes, protozoa bacteria, macrovertebrates and fish are some of the biological 

indicators, which can be used to detect the water pollution. Most polluted sites will not bear 

macrophytes (Haslam, 1990) and when conditions improve so that tolerant species can 

occur.

Negombo Lagoon
t

i
Several development projects have been taken place in the vicinity of the lagoon during the 

last two decádes. The establishment of the Ekala industrial City and the Katunayake free 

trade zone may have direct or indirect impacts on the water quality of the Negombo lagoon 

.In October 1990 and unusual mortality of fish was observed in the Ja-Ela, an artificial canal 

constructed for flood control at the down stream of the Attanagalu Oya. (Silva, E.I.L., 1996)
i.

*
The climatic and weather conditions of the area are mainly control by the South -W est 

monsoon but it receives a considerable amount of rain throughout the year. The 

hydrographic studies conduct by the NARA in 1992 showed that evaporation exceeds rainfall 

only between January and March. The daily minimum and máximum air temperature ranges
i
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from 19°C to 35 °C and the highest daily fluctuation in temperature occurs from December to 

February (Silva, 1981; NARA, 1992)

Seventeen industries in generating industrial effluents in the Ekala Industrial Processing 

Faetones discharge partially treated or untreated effluents into the fresh water in flow of the 

Negombo lagoon directly or indirectly (Edirisinghe; 1993). These industries comprise of a 

tannery, several textile-processing units and some other faetones such as Chemical 

Processing, battery manufacturing, distillery and fiber mili. In addition, Central Sewage 

Treatment Plant of the Katunayake Export Processing Zone treats the effluents of seventy 

six industries, which are also located in the vicinity of the lagoon. It has been reported that 

the effluents discharged from all these industries except from the Katunayake Export 

Processing Zone is not within the relevant Central Environmental tolerance limit specified for 

effluent discharged into surface water.

Report on Dynamics of some physical oceanographic characteristics of the Negombo 

lagoon, 1992 by Oceanographic División, NARA (Wikramarathne, et. al.1992) indicated that 

changes in surface and bottom salinity with time. Annual variation of salinity at Negombo 

lagoon exhibits a máximum in March (31 ppt) and a mínimum in June (2.21 ppt). The results 

of the studies carried out from 1969 to 1991 (Samarakoon and Raphael, 1970; Silva, 1981; 

NARA, 1988; NARA, 1992) were diagnosed to analyze the spatial, seasonal and diurnal
i

pattern of the physico-chemical properties of the Negombo lagoon.
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CHAPTER 3

MATERIAL AND METHODS

3.1 Water sampling

Water samplings were carried out on July to September 2000 and sampling sites were 

already selected by NARA. Twenty sampling sites were selected from Dandugam Oya, Ja- 

Ela and Negombo lagoon and in which six sites from Negombo lagoon, five sites from Ja-Ela 

and nine sites from Dandugam Oya. Water samples were taken using a plástic beaker and 

transferred in to precleaned polythene bottles. Travelling around the area by a small 

motorboat. Temperature, pH, salinity, Dissolved oxygen, Turbidity, Total dissolved solids and 

electrical conductivity were measured insitu.

i

Three field visits were made to collect water samples as monthly basis. Water samples 

were collected for analysing the- nutrients and another sample for analysing chlorophyll a 

concentration of water for each location. After taking water sample for analysing chlorophyll 

a, immediately fixed with powdered MgC03.

For the purpose of determining the levels of pollutants in the lagoon, water samples were 

collected and analysed for important Physico-Chemical parameters. The following 

parameters of Physical and Chemical components were analysed by following methods.

3.2 Preservation of water samples
i

The water sámples were filtered and at 4o C and transport to lab. The samples for nutrients 

were kept deep-frozen and analysis performed in following day. For analysing ammonia 

most reliable results were obtained from fresh samples. Also water samples for chlorophyll - 

a testing samples at 4° C.

7



3.3 DETERMINATION OF PHYSICAL AND CHEMICAL PARAMETES

The methods given APHA (1999) and Stirling (1985) were usecj for the determinaron of 

water quality parameters.

3.3.1 Temperature

Temperature needs insitu measurement. It was calibrated ¡n Celsius. Any Chemicals and 

reagents did not use. Readings were taken from the instrument directly.

3.3.2 Turbidity NTU (Nephelometric Turbidity Unit)

Suspended matter such as clay, silt, finely divided organic and inorganic matter, soluble 

coloured organic compounds and planktons and other microscopic organisms causes 

turbidity in water. The standard method for determination of turbidity has been based on the 

turbid meter, However, turbidity valúes that can be measured directly. After immersed into 

the sample. Instrument was calibrated by using appropriate calibration standards.

3.3.3 Electrical Conductivity

Electrical conductivity was measured at the sampling stations with the help of a Conductor
t

meter by dipping the sensitive probe in the water sample. Instrument was calibrated with KCI 

(0.01) solution before use.

3.3.4 Total Dissolved solids

Total dissolved solids were measured at the sampling stations with the help of a

portable electrical conductometer by dipping the sensitive probe in the water sample.*

8



3.3.5 pH

pH is a measure of H+ ion activity when a pH electrode is immersed in a water sample at a 

sampling station. pH of the water was measured by using portable pH meter. For calibration 

of instrument pH 7, pH 4 and pH 9 buffer Solutions were used.

3.3.6 Salin ity
*

Salinity of a water sample was measured with a help of portable salinometer at a sampling 

station.

3.3.7 Dissolved oxygen

Dissolved oxygen was measured by using portable DO meter at sampling stations. 

3.3.8. Ammonia

Phenol -  hypochlorite method was used to determine ammonia for water samples. 

Special apparatus and equipm ents

i
i. Spectrophotometer

For using the 640nm, providing a light path of 1 cm.
i

ii. Graduated pipette 

ni. Erlenmeyer flasks

9



Special Reagents

i. Phenol solution

20.00 g of phenol was dissolved in 200 mi of 95 % v/v ethyl alcohol

¡i. Sodium nitroprusside solution.

1.0 g of sodium nitroprusside was dissolved in 200 mi of distilled water and stored in 

an amber bottle on the refrigerator. The solution was stable at least one month.

iii. Alkaline Reagent

100.0 g of sodium citrate and 5.0 g of sodium hydroxide were dissolved in 500.0ml of 

distilled water.
i

iv. Sodium hypochlorite 

Commercial bleach solution

v. oxidising solution

100.0 mi of alkaline reagent and 25ml of sodium hypochlorite were mixed together. 

This solution should be made up fresh before use and was stable for less than one day.

Experimental Procedure

2.00 mi of phenol as pipette out and ¡t was added into 10.Oml water sample. Swirling mixed it 

and then 2.0 mi of sodium nitroprusside solution and 5.0ml of oxidising solution were added 

jn to the. sample. Top of the flasks were covered and kept the sample out from direct 

sunlight. About one hour at room temperature the absorbance was read at 6.00 nm by using 

¡JV/ visible spectrophotometer.

10



3.3.9 Nitrite nitrogen

a

Nitrite is an intermediate product in the nitrification of ammonia to nitrite. it is toxic to fish and 

therefore is important for aquaculture.

Special apparatus and equipments.

i. Spectrophotometer

For used at 543 nm.

ii. Graduated pipettes

iii. 25 mi Erlenmeyer flasks

Special Reagents

i. Sulfanilamide solution

5.0 of sulfanilamide were dissolved in a mixture of 50 mi concentrated HCI acid and about 

300 mi of distilled water. Above solution was diluted to 500 mi using distilled water. The 

solution was stable for many months.

ii. N- (1 -  naphthyl)- ethylenediamine dihydrochloride (NED) solutioni

0.50 of the dihydrochloride was dissolved in 500 mi of distilled water. Solution was stirred in 

a dark bottle in a refrigerator. It was stable for one month.

Experimental procedure

0.2ml of sulfanilamide solution was pipetted out and added in to the each 10 mi samples. 

Above each samples were mixed and allowed the reagent to react for more than 2 minutes 

but less than 10 minuets to assure a complete reaction.

n



0.2 mi of NED regent was added to the each samples and mixed immediately.. Between 10 

minutes and 2 hrs afterwards, extinction of the solution was measured using 

spectrophotometer in 1 mm cuvette at a wavelength of 543nm.

3.3.10 Nitrate nitrogen

The following procedure was based on methods Morris and Riley with some modifications 

suggested by Grasshoff and wood et al. Nitrate in water is reduced almost quantitatively to 

nitrite when a sample is run through a column containing cadmium filings coated with 

metallic copper.

Special apparatus and equipments

i. Cadmium /  copper reduction column
t

ii. Spectrophotometer

iii. 10 me and 1 mi graduated pipettes

iv. Erlenmeyer flasks.

Special Reagents
i

i. Concentrated Ammonium chloride EDTA solution.
I

i

13.0 g and 1 - 7 g of disodium ethylene diamine teakettle was dissolved in 500 mi of distilled 

water pH was adjusted to 8.5 with conc. NH4OH and dilute to 1 litre ..

ii. Dilute NH4CI - EDTA solution

,Of NH4CI - EDTA solution was diluted to 500 mi with distilled water.

¡i¡. Sulphanilamide solution
*

Previous method was used

12



Iv. N—(1 -naphthyl) ethylenediamine dihydrochloride (NED) solution
Which used to determine N-N02

Experimental Procedure

2. 0 mi of NH4CI solution was added to the 50 mi water sample in the Erlenmeyer flask. 

Solution was mixed and poured in to the top of the column and allowed it to pass through 

Then Erlenmeyer flask was placed under the collection tube. About 40 mi of the sample was 

allowed to pass through the column and discarded remained 10 mi sample was taken for 

analysing.

Then followed same procedure for analysing nitrite.

3.3.10 Total soluble phosphate

Organisms required Nitrogen and phosphorous in small quantities of in order to grow and 

function. However, excessive quantities of these nutrients can result in excessive growth and 

productivity.

Special apparatus and equipment

i. 50 mi graduated beakers 

i¡. Graduated pipettes
i

iii. Measuring cylinder

¡v. Spectrophotometer

Special reagents
*

i. 1.8 M sulphuric acid solution

100 mi of concentrated (18m) sulphuric solution and 500 mi distilled water were mixed and 

biluted to 1 litre.

13



Sulphuric acid Antimony solutionn.

53.3 mi concentrated sulphuric acid with 500 mi distilled water were mixed and cooled. 

0.748g of K (SbO) C4H4O6 . 1/2  H2O (Potassium Antimonyl Tartarate) was dissolved in the 

H2SO4 solution and diluted to 1 litre with distilled water. Then stored in refrigerator.

iii. Molibdate solution

10.839 g of sodium molibdate was dissolved in 500 mi distilled water and diluted to 1 litre 

with distilled water. Then it was stored in refrigerator.

iv. Ascorbic Acid

v. Mixed reagent

25 mi of sulphuric antimony solution, 2 5 1 of molibdate solution, 10 mi of 1.8 m sulphuric acid 

solution and 0.2 g ascorbic acid were mixed together and diluted to 100 mi with distilled 

water. This solution should be prepared each day.

Experimental Procedure

25 .0 mi from each water sample were taken into 50 mi beakers. Then 5.0 mi of mixed 

reagent was added and allowed 15 minutes for colour development. Then measured thei
absorbance of samples against the reagent blank at 882 nm in 1 cm glass cuvette. The 

colour was stable for 2 hours.

3.3.11 Concentration of chlorophyll-a

Chlorophyll-a is essential to photosynthesis and is resent in all plants. Planktonic algal 

contain 1 to 2 % chlorophyll-a dry weight Hadrian P. Stirling method was used to analysis 

chlorophyll-a concentration. The weight per unit volume or biomass of phytoplankton in given 

water is a good indicator of its primary productivity

14



Special apparatus and equipments

i. Filter equipment designed to hold 47 — mm diameter synthetic membrana filter.

ii. Céntrifuge tubes

iii. Membrane filter papers

iv. Centrifuger

v. Spectrophotometer

vi. Volumetric flask

Special Reagents

i. 90 % acetone solution

100 mi of distilled water was pipette out in to a volumetric flask and made up to litre with A- 

R grade acetone. Solution was stored in a dark glass bottle.

i'i. Magnesium carbonate suspensión

i

1.0 g of A R grade finely powdered magnesium carbonate was added to 100 mi distilled 

water. The power was suspended by vigorous shaking immediately before use.

Experimental procedure

Water sample bottle was shake well and 300.0 mi of water volume was filtered through a 4.5 

cm membrane filter paper. After filtered the sample, filter paper was transferred carefully to 

the centrifuge tubes with 10 mi of 90 % acetone solution. Those tubes were left for 24 hours 

at 4°C in dark environment. After 24 hours period, tubes were centrifuged 10 minutes. After 

that the supematant was transferred in to 1 cm path length spectrophotometer cuvette and 

measured the absorbance at the following wavelengths.

15



f

Wave lengths 750 nm, 665 nm, 664 nm, 647 nm, 630 nm. 

Then amount of chlorophyll -a was calculated by the equation.

Calculation

Chlorophyll a, pgl'1 = 11.85 A 664 - 1.54 A 64? -  0.08 A «jo x V2

V, xL

Where, A^o. and A664 are the corrected absorbances at 630, 647 and 664 nm, 

respectively, V-i is the volume of water sample filtered in litres

V2 mi is the final volume of acetone extract 

L is the path length of the spectrophotometer cuvette in cm.
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CHAPTER 4

RESULTS AND DISCUSSION

Water sampling was started on July to September 2000.

Temperature

The lagoon water is characterised by modérate temperature with valúes ranging from 28.3 

°C to 30°C for July and it was ranging from 27.5°C to 28.8aC during August. The mean 

temperature of Negombo lagoon was 28.9°C in the month of July and for month of August it 

was 28.0°C . The temperature of the NG4 (Hamilton candi mouth) was relatively higher than 

other stations (30°C). Temperatures ¡n each location of Negombo lagoon are given in table 

4.1. and figure 4.1.

The mean temperature of Dandugam Oya was ranging from 27.2° C to 29.3 °C . The highest 

temperature was recorded during the month of July and August .For July it was 29.3 °C and 

for August it was 29.2°C respectively. The relatively low temperature was recorded in 

Dandugam Oya for September .The lower temperature is probably due to thé heavy rain 

Which causes turbulence; intern results in the mixing of the surface water and bottom 

waters. Temperature in Dandugam Oya is given in table 4.2 and figure 4.2.

The highest mean temperature was attained by July when considering the Ja-Ela. It was 30 

,5°C. For August and September it was 29.06°C and 27.6°C respectively. There was little 

variations of mean temperature in each location could be identified. During month of July the 

highest temperature (30.7°C) was attained by J3 (domestic area) and also for August it was 

29.3°C in domestic area. The temperatures in Ja- Ela are given in table 4.3 and figure 4.3.

In general, ttíé rates of Chemical reaction decrease with decreasing temperature. The 

relative concentrations of reaction sand products in Chemical equilibria can also change with

temperature.
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Electrical conductivity

Electrical conductivity of the each station is given in table 5. The eléctrica! conductivity of 

water is a measure of the ions present in the water, their mobility, valence and temperature.

Mean conductivity of Negombo lagoon was rather high during the period at all six stations. 

This is due to seawater intrusión to the lagoon through its inlet during the high tides. The 

mean electrical conductivity in lagoon water was 25.7 ms in the month of July. In August, it 

was dropped to 19.3ms. The máximum electrical conductivity was recorded in NG1 (mouth 

of the lagoon) during July and August (40.8 ms and 40.4 ms respectively) because it is the 

place where seawater enters the lagoon. Also NG3 (cióse to Blue lagoon Hotel) was shown 

rather high conductivity probably due to the sewage from the town, or due to contaminants 

from connecting rivers and canals. The monthly variation of electrical conductivity during the 

study does not show any significant difference (Tcaicuiated=0.76<Ttabuiated=2.23). Electrical 

conductivity in each location of Negombo lagoon are given in table 4.4 and figure 4.4.
*

Máximum mean conductivity was recorded in Dandugam Oya in the month of July. (1.88 ms) 

The mean conductivities of other months were relatively low. The lowest valúes were 

recorded in September. Electrical conductivity of each location in Dandugam Oya is given in 

table 4.5 and figure 4.5.

When considering conductivity of Ja- Ela, the máximum conductivity was recorded at J1 (Ja- 

Ela, Dandugam Oya junction) during the period of July and August (3.84ms and 0.475ms 

réspectively). Because due to the concentration of ions were rather high in both streams and 

conductivity was high at where the point they connect together. The mean highest
1

conductivity was noted in the July and it was decreased in the August conductivity is, 

however, the indication of solubility of electrolytes and thus effects biological productivity. 

Probably, electrical conductivity was rather high at where the point, Dandugam Oya and Ja- 

Ela connect together. The mean highest conductivity in Ja-Ela was noted in the July and it 

was decreased in the August. The table 4.6 and figure 4.6. are shown, mean conductivity in

each location.

18



Turbidity

Turbidity is an important consideration in natural waters from the point of view of aesthetícs 

and light penetraron. Turbidity in water caused by suspended matter such as clay, silt, finely 

divided organic and inorganic matter, soluble coloured organic compounds and plankton and 

other macroscopic organisms. Turbidity is mainly depend on the tidal action i.e. where there 

is strong tidal flow turbulence over the rough bottom, will keep water well mixed.

*

The máximum turbidity valúes were observed during the month of August in Dandugam Oya 

(20.5 NTU). The mean turbidity of Dandugam Oya was 17.23 NTU. In August and mean 

turbidity was 13.76 NTU in September .The mínimum valúes was observed in D2 (Behind 

proposed hotel) in August D5 (Behind the temple) and D6 (Behind the distillery) were shown 

rather high valué in August (20.5, 20.0 NTU). Also D8 (effluent releasing point) and D9 

(upstream effluent releasing point) were noted high valué in September 15.0 and 15.2 NTU) 

Turbidity in Dandugam Oya is given in table 4.7and figure 4.7.
i

Máximum turbidity of 23.4 NTU was observed in Ja- Ela during the month of August 

Seasonal and spatial distribution of turbidity are directly associated with the fresh water 

inflow and the annual rainfall pattern in Negombo lagoon. In general, the máximum turbidity 

was encountered in areas with high concentrations of suspended matters and corresponding 

to areas with relatively low Turbidity of Ja-Ela are shown in table 4.8 and figure 4.8.

Dissolved Oxygen (DO)I

The mean dissolved oxygen (DO) content of Negombo lagoon water is presented in table 

4.9 and figure 4.9 shows how the dissolved oxygen varied at different sampling site. The 

solubility of oxygen in water depends on atmospheric pressure, temperatura and the salt 

content ¡n the water and also depends on physical Chemical and biochemical activities in 

water. Cbncentration of dissolved oxygen for the Negombo lagoon water varied from 2.92 

mg02l "1 to 5.6mg02r1 in the July. The mean dissolved oxygen of Negombo lagoon was 4.24 

(ng02l'1 in July and for August it was 3.7mg02l"1. Near the Air Port Garden hotel and the 

lagoon mouth were shown relatively high valúes of DO during the period of July and August. 

pH is affecting the dissolve of atmospheric Oxygen in water. Location near the Air Port 

Garden hotel was having high pH; therefore DO content was relatively low in Air Port 

Garden. The variation of DO content in each location was-negligible. The DO concentration 

¿f Lagoon water was higher than other locations. Depletion of DO in water craates anaerobio
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condition and it leads to microbial reduction of nitrates to nitrite and sulphate to sulphite. 

Therefore, ¡t may change the Chemical composition of the water and creates a bad odour.

The average óf 2.60mgO2l1 of DO concentration was recorded in Dandugam Oya. The 

concentraron of DO was not significantly varied in each locations of Dandugam Oya. The 

sampling site D4 (Dandugam Oya Bridge) was recorded high concentration of DO at the 

location compare with others. High DO concentration results in an increased pH valué. Table

4.10 and figure 4.10 show concentration of DO in Dandugam Oya.
4*

Mean DO concentration was relatively high in Dandugam Oya during the moth of July 

(1.98mg02l'1). When considering the August, the relatively high concentrations of DO were 

recorded in Dandugam Oya Bridge, Behind the Temple and Behind the Distillery (4.3mg02l' 

\  4.05mgO2l'1 and 3.40mgO2l‘1) respectively. It may be due to relatively high temperature. 

The mean DO concentration was dropped to 1.85 and 1.93mg02l'1 in Dandugam Oya in the 

month of September. Concentration of DO in Dandugam Oya is given in table 4.11 and figure 

4.11.

Máximum mean concentration of DO was attained by month of July and it was 3.55mgl'1 in 

Ja-Ela. There was no significance variation of mean DO concentration during the three 

month period at each location. Concentration of DO in Ja-Ela is shown in table 4.12 and 

figure 4.12.

Salinity

The presence of mean salinity valúes of each stations are given in the table 4.13 and figure 

4.13. The diurnal changes in salinity is directly associated with the tidal rhythm which also 

changes the pH and the DO. There were no uniform patterns of salinity variation in the entire 

lagoon. The salinity of NGi or lagoon mouth was very high during the July and August 

because enter the saltwater intrusión. The salinity is considerably diluted by the sources of 

fresh water (i.e. inflow from the Dandugam Oya, Muthurajawela marsh and precipitation). 

The máximum salinity valúes were recorded during July and August. The mean salinity of 

the lagoon were 15.72 ppt and 14.95 ppt during the both months respectively .The mínimum 

áalinity was recorded in NG2 (town canal Opening). The salinity of the lagoon was ranging 

from 5.3 ppt to 26.2 ppt in July and 4.1 to 25.9 ppt in August. 5.3 ppt was the lowest valué 

that was recorded in Dandugam Oya mouth during the July. The salinity varying from 25 ppt 

to 29 ppt at the mouth and 5 to 10 ppt at the head of the estuary.
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The salinity of Dandugam Oya and Ja — Ela were much lower than Negombo lagoon. The 

máximum mean salinity was observed in Dandugam Oya duríng the month of July. The 

máximum, of salinity (1.7 and 1.02 ppt) were noted in Di (Dutch canal mouth) and D2 

(Behind proposed hotel) for same month. Relatively high salinity was recorded in July may 

be due to the evaporation in Dandugam Oya. Salinity in Dandugam Oya is given in table 

4.14 and figure 4.14. There were no salinity recorded in Dandugam Oya or Ja-Ela duríng the 

period of September may be due to the heavy rain Therefore, there was no salinity variation 

in both fresh water bodies. The salinity was not recorded in Dandugam Oya and Ja-Ela 

duríng the month of September.Salinity in Ja-Ela are given in table 4.15 and 4.15.

pH

The pH is the H+ ion activity, which was measured using a calibrated pH meter. The pH 

valué of the Negombo lagoon was fluctuated between 6.75 and 8.10. The mean pH of the 

lagoon was 7.70. It was recorded in month of July. For August it was 7.5 .The máximum, pH 

was recorded in the NG1 (sea mouth), because of buffering capacity in seawater. In general, 

pH of the lagoon is above 7. It may be due to the saltwater intrusión. The lagoon water was 

alkaline duríng the studied period. However, the pH increased towards the sea mouth and 

highest recorded pH was 8.1, at the lagoon mouth in July. The lowest pH valúes were 

recorded in NG5 (Dandugam Oya mouth) duríng the August. This is mainly due to the fresh 

water inflow from Dandugam Oya. The pH valúes of Negombo lagoon are given in table 4.16 

and 4.16.

i
The pH of Dandugam Oya was ranging from 6.51 to 6 .8 3  for July and it was ranging from 

5 .9 3  to 6 .3 6  for August. In July mean pH of 6 .6 2  was recorded in the Dandugam Oya. It was 

slightly acidic duríng the month for August (5 .9 8 ). This low pH may affect to the aquatic 

organism in Dandugam Oya in 95%  significant level (Tcaicuiated= 5.77>T tabuiated= 1-77). The 

accumulation of domestic waste matter may be contributed to the acidity. Mean pH valúes in 

each locátion of Dandugam Oya are given in table 4 .1 7  and figure. 4 .1 7 .

* *

,pH valúes of Ja-Ela are given in table 4.18 and figure 4.18. The pH of Ja -Ela is ranging 

from 6.40 to 6.90 for July and from 5.99 to 6.66 in the August. The mean pH of Ja-Ela was 

6.73 and 6.15 duríng the July and August respectively. The mean variation of pH did not 

show among any significance the stations. But pH was never too low or too high to threaten
1

the aquatic life.
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Total Dissolved Solids

Electrical conductivity is closely related to the amount of total dissolved solids of a water 

body and is also used as an Índex of salt content of water. Total dissolved solids of a water 

sample represent dissolved organic matters, dissolved inorganic substances excepting 
gases and suspended inorganic substances.

Máximum mean valué of TDS was observed during the month of July (10270ms/l) in 

Negombo lagoon. The highest concentration of TDS was presented in the location at near 

Air Port Garden (13500ms/l) during the same month. In August it was 17700ms/l. The 

minimum valué was shown in Hamilton canal mouth (3960ms/l) during month of August. The 

mean concentration of TDS was somewhat higher in the month of July (10270ms/l). There 

was no sígnificant effect to the lagoon by TDS. When Total dissolved ion concentration high, 

the salinity also high. Total dissolved solids in Negombo lagoon are indicated in table 4.19 

and figure 4.19.

When considering the Dandugam Oya, the highest mean concentration of TDS was 

recorded during month of July (925.6ms/l). The highest TDS valué was recorded in Dutch 

canal Mouth during the studied period (1700,135 and 35ms/l). The minimum content of TDS 

was recorded in Kottela junction (34ms/l) in month of September. Behind proposed hotel 

(D2) also shown relatively high content of TDS during the period. The mean variation of TDS 

was lower in each location and it was recorded in the month of September and highest mean 

variation of TDS in each location was 331.8 during the month of July. This may be due to the 

salinity. Total dissolved solids valúes of Dandugam Oya are given in table 4.20 and figure 

4.20.

Máximum TDS (1950ms/l) was recorded in Ja-Ela - Dandugam Oya junction during the 

period of July. Because it due to the mixing of Ja-Ela and Dandugam Oya in the point. Both 

streams brought large amount of domestic wastes and industrial effluents. Therefore, TDS 

was also high. The TDS concentration was decreased regularly towards the Ja-Ela Bridge 

during the three month period. The máximum mean TDS was attained by July (841.8). The 

minimum valué was recorded in the month of September (31.8ms/l) may be due to the 

flushing during heavy rain. Table 4.21 and figure 4.21. are shown total dissolved solids in Ja-

Ela.
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Nitrate nitrogen

Organisms require nitrogen in small quantities in order to grow and function. However, 

excessive quantities of this nutrient can result in excessive growth and productivity leads to 

undesirable phenomenon such as eutrophication. The growths of algal bloom in the water 

body occur nuisance conditions. Concentrations of nutrients in water body are therefore 
important indicators of the water body.

The máximum concentration of nitrate was recorded at the Town Canal Opening. It was 

0.52mgl"1in month of July. The mean concentration of nitrate in Negombo lagoon was 

0.18mgl'1 in the month of July and 0.37mgl*1 was recorded in the month of August. 

Therefore, mean nitrate concentration in July is higher than the nitrate concentration in 

August. Nitrate concentration was rise to significant level jn the Negombo lagoon (T=-2.16 in 

95% confidence level). Nitrate concentration of Negombo lagoon is given in table 4.22 and 

figure 4.22.

When considering Dandugam Oya, the máximum valué of nitrate was 0.92mgl'1 detected 

during the month of July. Concentrations of nitrate also lower in September probably due to 

heavy rain. Concentration of nitrate in Dandugam Oya is given in table 4.23 and figure 4.23.

The nitrate concentration of Ja-Ela was rather lower than that of Dandugam Oya in the 

month of July. But in September, it was relatively high. The highest mean nitrate 

concentration was recorded (0.46mgl'1) in month of August. The máximum concentration of 

nitrate was recorded in J4 (Nugape Bridge) in month of August (1.88mgl"1). Table 4.24 and
t
figure 4.24 are shown nitrate concentration of Ja-Ela.

Total soluble phosphate

The mean concentration of phosphate in July was 0.35mgl1. This is relatively higher than 

mean phosphate concentration in August. Because it may be due to presence of phosphate 

based wastes discharged from domestic sewage and agrícultural and runoff in which may 

énhance aquatic pollution. Seventeen industries generating industrial effluents in the Ekala 

industrial Processing faetones discharged partially treated or untreated effiuent in the fresh 

Water inflow of the Negombo lagoon directly or indirectly. The mean concentration of 

phosphate in August was 0.0137mgl1. But this level is not effect significantly to the aquatic
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ecosystem. Concentration of phosphate in Negombo lagoon is given ¡n table 4.25 and figure 
4.25.

The relatively high concentration of phosphate (0.12mgl*1) detected in the water samples 

obtained from Dandugam Oya in the month of July. The minimum phosphate content was 

recorded in September. It was observed that Eichomia pescaprae were spread in the 

Dandugam Oya particularly cióse to D7 (down stream of the effluent releasing point) during 

the month of August and September, Probably due to the high concentration of the nutrients. 

Concentration of phosphate in Dandugam Oya is given in tabie 4.26 and figure 4.26.

.Mean concentration of phosphate was relatively low in Ja-Ela when compare the Dandugam 

Oya during the observed period. Table 4.27 and figure 4.27 are given concentration of 
phosphate in Ja-Ela.

Nitrite nitrogen

The mean highest concentration of nitrite obtained in the month of August (0.02mgl1) in the 

Negombo lagoon. So, nitrite concentration was low in both months. Thus, there was no toxic 

condition in the lagoon at 95%  confidence level. (Tcaicuiated= -5.26<Ttabuiated2.228). Nitrite 

concentration of each location in Negombo lagoon is given in table 4 .2 8  and figure 4 .28 .

The mean concentration of nitrite was very low in Ja-Ela and Dandugam Oya during the 

three month period. The very high variation of nitrite concentration did not recorded in each
i
location. In the month of September, the concentration of nitrite was very low due to the 

seasonal rain. Nitrite content of 0.019mgl’1 was recorded in Dandugam Oya in July. 

Máximum concentration of 0.03mgl-1 was recorded in D2 (Behind proposed hotel) in the 

August. The mean concentration of nitrite in the Ja-Ela was 0.0043mgl1 in July. The 

relatively low nitrite concentrations were recorded in the month of September. Table 4.29 

and figuré 4.29 are shown concentration of nitrite in Dandugam Oya.

Ámmonial nitrogen

The mean NH4-N concentration of studied period is given in table 4.30 and figure 4.30. 

Ammonia is also providing nitrogen requirement for the aquatic plants. The máximum means 

doncentration of ammonia in the Negombo lagoon was 0.322mgl within the study period.
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The highest concentration was recorded at the Town Canal Opening in the month of July 

(0.594mgl1). The minimum mean concentration of ammonia in Negombo lagoon was 

recorded at NG3 (Blue Lagoon Hotel) during the studied period (0.072mgl'1).

When In Dandugam Oya, the mean ammonia concentration in July was 0.34mgl'1. The 

highest mean concentration of ammonia 0.78mgl"1 was obtained in month of August. 

Máximum concentration of ammonia was observed in September and It was 1.51mgl’1. In 

July, máximum recorded concentration was 1.11mgl'1. Concentration of ammonia in 
Dandugam Oya is given in table 4.31 and figure 4.31.

The máximum concentration of ammonia in Ja-Ela was 2.26mgl’1 in month of September. 

The highést mean ammonia concentration was recorded in the month of August. There was 

no significant variation of ammonia in each location during the above period. Table 4.32 and 

figure 4.32 indícate concentration of ammonia in Ja-Ela.

Chlorophyll -a

The mean valué of chlorophyll -a concentration during the studied period is given table 4.33. 

Chlorophyll -a is essential to photosynthesis and is present in all plants. Several type of 

chlorophyll occurs in plants of which the most common variety is chlorophyll -a, which is 

considerable to be the main center of photosynthetic reactions. However, most of the 

chlorophyll content of water is present as chlorophyll -a, and an approximate estimation of 

chlorophyll content may be obtained from the absorbance at 665 nm.
t

The máximum concentration of chlorophyll -a in Negombo lagoon (Town canal opening) was 

¡0.0023pgl'1 in the month of July. For month of August, máximum concentration of 

chlorophyll-a was 0.095 pgl'1 .The turbidity and current velocity of water affect the density of 

phytoplankton diversity. Also, nutrient input into the water body is affected to the increase of 

biomass. Therefore, concentration of chlorophyll -a in entire lagoon was lower than 

Dandugam Oya and Ja-Ela. The lowest concentration was recorded in month of August

(0.000012pgl'1) in mouth of Dandugam Oya. Chlorophyll -a did not show any significant
*

change.

The máximum concentration of chlorophyll ‘a’ was presented by D8 (effluent releasing point) 

during thé month of July (1.66pgl*1). It was due to effluent discharge to the point. The highest
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mean concentration of chlorophyll ‘a’ was recorded in D8 (Effluent releasing point) and ¡t was 

0.576pgl . The lowest concentration of chlorophyll ‘a’ was recorded in month of September 

due to the heavy rain. Concentration of Chlorophyll in Dandugam Oya is shown in table 4.34.

When considering Ja-Ela, the concentration of chlorophyll ‘a’ was máximum in J4 (Nugape 

bridge) in the month of August (0.2665pgr1). In September, it was 0.1054pgl’1. The lowest 

concentration was recorded in J1 (Ja-Ela, Dandugam Oya Junction) during the month of 

September (0.0038pgl"1j. It indicates the low nutrient contení in the point indicating a lower
V

pollution level. The highest mean concentration of chlorophyll was recorded in J4 (Nugape 

Bridge), it was 0.13pgl‘1 during the studied period. Table 4.35 is shown concentration of 

chlorophyll-a in Ja-Ela.
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Mean temperature in each location of Negombo lagoon
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Mean temperature in each location of Ja-Ela
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Mean valúes of electrical covductivity in each location of
Negombo lagoon
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Mean valúes of total dissolved solids in each location of
Negombo lagoon
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Mean salinity in each location of Negombo lagoon
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Mean pH in each location of Negombo lagoon

NG1 NG2 NG3 NG4
Location

NG5 NG6

Figure 4.15

Mean pH in each location of Dandugam Oya
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Mean pH in each location of Ja-Ela
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Mean valúes of total dissolved solids in each location of
Negombo lagoon
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Mean concentration of nitrate in each location of Ja-Ela
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Mean concentration of nitrite in each location of Negombo
lagoon
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Mean concentration of nitrite in each location of Ja-Ela
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Mean concentraron of ammonia in each location of Negombo
lagoon

co
2 <5 ’c o

E 
E

c
<D O 
Coo ™ 
c03Q)

NG1 NG2 NG3 NG4 NG5

Location

NG6

Figure 4.30

Mean concentration of ammonia in each location of Ja-Ela

2.5

co
2 2 1.5
I |o E i 
c F 18 i
§ 0.5
<D

0

□  JULY 
■  AUG
□  SEP

J1 J2 J3
Location

J4 J5

Figure 4.31

4 9



CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

Negombo lagoon is one of the most important productive brackish water body in western 

province in Sri Lanka, and It is associated with mangrove ecosystem and sea grass beds. 

Negombo lagoon receives fresh water from Dandugam Oya and Ja-Ela.

Pollution problem in the Negombo lagoon has not yet reached like the magnitude like 

Lunawa lagoon. But at present, considerable pollution problems are recorded in the lagoon 

area. Waste water from two industrial zones (Katunayake and Ja-Ela) and agricultural runoff 

from the catchment can cause pollution problem in the lagoon. Relatively high pollution 

problems are found in the mouth area where the fish landing and urban activities 

concentrated.

The present study focuses on the profound changes in different physico-chemical 

parameters in the lagoon. The highest temperature and pH were recorded during the month 

of July. The acceptable pH range for the growth bf marine organisms is 7.5 to 8.3, so it does 

not serious effect for culture practices in Negombo lagoon. Higher concentrations of 

nutrients were observed during the dry season. The highest chlorophyll ‘a' was observed 

.during the month of July.

There are heavy loads of wastes discharged from streams and canals to the lagoon. Due to 

the dumped of wastes directly in to the lagoon by rivers and streams causing damage to 

Coastal marine ecosystem, and its’ result affect on human health. Research on the effects of 

pollution other than from industrial sources is still scarce.

The treatment of industrial wastes and domestic wastes from rivers and streams need to be 

promoted throughout the country of the región. Also, monitoring programs need to develop 

for assessing sources, levels and effects of pollutants and programs need to implement on 

pollution abatement and control. Awareness programs need to be implement regarding 

pollution problems and mitigatory measures through people who live either side of the 

stream and rivers.
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APPENDIX I MAP OF THE NEGOMBO LAGOON
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Certification o f  Scanning

/  hereby certify that the scanning o f this document was carried out under my supervisión, accordirte to
* ■ i*. .  í i .  -»

the norms and standards o f digital scanning accurately, álso keeping with the dri 'ginality o f the origumh
. - '  ?£

document to be accepted in a court oflaw.

CertifVing Officer

Designation : LIBRARIAN

Ñame : T.N. NEIGHSOOREI

“This document/publication was digitized under National Digitization Project of the 
National Science Foundation, Sri Lanka ”


