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ABSTRACT

The Batticaloa Lagoon is a chocked lagoon of primary concern for its biodiversity, its
habitats and its resource supply, which have been severely impacted by human
activities. Lagoon sediment has an important role in the nutrient cycle of aquatic
environments. In some cases, sediment is responsible for the transport of essential
nutrients as well as pollutants. Most surface sediments in water originate from surface
erosion and contain mineral, bedrock erosion and organic components during the
process of soil formation. Continuous discharge of industrial and residential waste

water into the Batticaloa lagoon is a potential source of environmental pollution.

Therefore this study was aimed to investigate the preliminary study on spatial
variation in some sediment quality parameters in Batticaloa lagoon. Sediment samples
from the Batticaloa lagoon were collected from January 2015 to February 2015 to
assess the characteristics of physical and chemical parameters in the lagoon bottom
sediments. Samples of sediment were collected from the Batticaloa lagoon at twenty

six (26) different locations to represent the Batticaloa lagoon.

All the samples were analyzed at the Eastern University, Sri Lanka. Cations such as
Sodium (Na) and Potassium (K) concentrations were analyzed using the Flame
photometer. Calcium and Magnesium concentrations were anallyzcd by Versenate
Titrimétric method. Further, pH, EC, texture and Organic matter content were

measured using standard methods.

Analysis on sediment samples revealed that the lagoon sediment is slightly acidic (pH
6.17) during the wet season. Mean EC value of Batticaloa lagoon sediment is 12.995

(dS/m). The texture analysis of sediments shows that sand was found to be the major



contributor to the sediment texture of the lagoon bed. The average percentage of sand,
silt and clay in the sediment is 87%, 7% and 6% respectively in the Batticaloa lagoon.
Average amount of organic matter in the Batticaloa lagoon sediment is 2.56%. This
increased value indicates the accumulation of organic pollutants in the forms of

agricultural waste, aquatic plant debris and animal excreta etc.

As far as the cation concentration is concerned, average Na and K concentration of
the sediment is 164.17ppm and 14.02ppm respectively. Likewise, mean concentration
of both Ca and Mg concentration is 95.09 meq/l in the Batticaloa lagoon sediment.
Among the analyzed parameters the sediments are highly contaminated with the Na

concentrations followed by Ca and Mg ions.

As it is a preliminary investigation it is recommended and proposed to analyze the
heavy metals and trace elements of this Batticaloa lagoon sediments to make it as a

comprehensive analysis.

However, the present study results of sediments will be a baseline information and
useful tool for future researchers for actual assessment of environmental pollution of
this lagoon in terms of cation concentrations, organic matter and total carbon

concentrations.

Keywords: Batticaloa lagoon, Electrical conductivity, Pollution, sediment, total

organic carbon,

i

ii



TABLE OF CONTENTS

T T O o 1
RO WL BT GBI 05055 5 65 5 050 15 A AV oo sy iii
(I T D0 I8 8 1 8 D0 N s P —— A
I DT 1 1 51 s S SRR viii
LIST OF FIGURES ......cciiuiuieteereeuietesessassessassessensessensssssneessssssnssssnsssssssesss ix
ABBREVIATIONS . ...eeevvemeeeeiueeseeeeesseseaseessessesssssessssessestassessssnsssssasssssssssensens X

CHAPTER 1: INTRODUCTION ..ot |

11 TR OO SO TS, o csssnsicassussismisssassissssis s s missimme iessspspessssmpsenens pssmsmil
1.2 Importance Of 18Z00M .....ciuuuimimismmmimmiinisnisiaiessnssissessmsassisnesnsssissssssssssnssass 2
1.3 Lagoens i St TABKA. . . ..o i o vy s imiics 3
14 Threata in IHB00M, cmeersmsmssmmsismmmmmsmmssssossnpasne sesosess s B AR RIS e O
1.5 Lagoon bottom SEAIMENTS ........eurueeeeeeresreerseuemseirmsmsessmnnnssssnsessssesensessnnse O

1.6 Objectives of the study .« cusmimunsmaimiosvmamm s s s ¥
CHAPETR 2: LITERATURE REVIEW ..o 8
7] WO, ST v cuvruscamssnssasahsmmss s s s 5 G S AR AV NS ARE

0 Th OG- OF TAEOON : cvsisvsi s i s e s watrsss o)
34 Batticloa JAB00ML .. ..oesmsmensarssamms sasss st biliAE o ISP s s tivisian D
2.4 Lagoon SEAIMENLS .......eeeeeeereeeemesisecrirerisssiressisssssssnasssssasssssnsssesssmssssason 10
241 GENEIAL...eoieieieeirieee s eseeeseeesseaesess s ssesssgassesssesessassenssnassnssesssessnens 10
2.4.2 Lapoon sediment COlleCHON ucucummmssasumirosismivamemssnssssesiransms sronns 13
2.4.3 T.agaon sediment GRAlVEIS wummnssimsmsimminvssammemns s LD
2.4.4 Characteristics of lagoon bottom sediment..... ..o 16
2.4.4.1 Organic Matter .......ocoeieemerreerierseninecssinecnnes T 16
2.4.4.2 TEXIUIE ...o.oeerrreeercrreenane - 17
2.4.4.3 Trace elements 1§18

v 2444 Major CatiONS «icccisiinssimsmismiasniiissssssns ssssessserssnassss 20
FA IS Feavy BTl s mnms im0 D2

2 AAB N T rvemrmmme prrssaseasssassonmannsss s SSSUE BRI SRR RO R 25

DA S PB v susnns it ssinsssss i s s e S s Sassstete 26



CHAPTER 3: MATERIALS AND METHODS..........cooniicnn,
SoltDescntinn-oFf B a08 oo R S S e
3.2 Site selection and SAMPING........ccceiiiiiiieriiieiiereneerserere e
3.3 Preparation of sample for analysis........ccccovevrreiiciiiiiiin i

34 Lapoon bottomnisediment Sualynisi cuwawsnssssmsmssmvimssesisis oo

3.4.3 Total oragnic carbon and Organic matter .........coeecvvvvvcevincnennnneaes
3.4.4 Texture ANAlYSIS oouiiviioiiiiieeiesiersrs oot sae s sassaassnessans
3.4:4.] Pemaval ol GEaam T e s s
3.4.4.2 Removal of dissolved mineral Water:......cumisiimmisiimvens
3.44.3 Dispersion of sample.isnnmmanmmsimssiimmmiai i
3.4.4.4 Removal of sand in the sample ..........cccoeoveevenieneineniiiieecee
3.4.4.5 Determination of silt and clay by pipetting.........cccooevviiinnnnnnns
.6 Calcalationor Sand, St and Blay. o ssmswmsssesvamsisiss
3.4.5 Determination of Sodium by Flame photometer methed ...................
3.4.6 Determination of Potassium by Flame photometer method ................

3.4.7 Determination of Calcium & Magnesium by Titrimetric Method.......

CHAPTER 4: RESULTS AND DISCUSSION.........cccooooviiiinn
4.1 PH @NALYSIS . cuveeierieirerieeseeees e se et esae e mecsnets st e tnenne s essreensees
4.2: Electrical Conductivity analysis ......ccueivrerreiermiesiinneeeeereivecsenesasonns
4.3 Sodium (Na) concentration in sediment sample ........ccccecveveirivviinicnnnns
4.4 Potassium (K) concentration in sediment sample ..........cciviincninneniin
4.5 Ca and Mg concentration in sediment sample .......... S R
4.6 Total organic carbon and Orgémic matter in sediment sample ...............

4.7 Texture analysis of sediment sample ..........cccoeennee. A

CHAFPTER. 5 CONCLUSHEINS coummmemim s s sy i
APPENDIX A: Total carbon and Organic matier.....ommmmumummmmas
APPENDICR: Telute il viis e i e mes
APPENDIX C: Concentration of Naand K........comeeenrsnersssssssoshaniiosiiiiises
APPENDIX D: Concentration of Caand Mg .......cccoviiniirncininincnienne

vi

27

el

28
28
28
30
30
30
31
3
32
32
33
33
33
34
34
35
35
36

37
39
40
42
44
45
48

33

.76

76
77
78
19



