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INTRODUCTION

Changes in the quality ofnatural waters are constantly being brought about as direct and
indirect results ofhuman activiti€s. (Timmy Katyal and Satake, i 998). In Sri Lanka mosl ofthe
industries release wastewater into the environment without any treatment. Untreated wastes.
hazardous to health and environment genemted from numerous industries in Sri Lanka can be
categorized as Mlk and Food processing industries, Textile and Rubber indushies, Prawn fanning,
Paper al1d Pulp industdes, Tamery industries and Ferlilizer and Pesticide formulating induslries,

In Batticaloa district Manmunai Nofih, Kattankudy ad Emvur town Divisional Secretariat
areas are the most impotant areas where abundant wastewater are

generatred. For an exanple, in 2000, Number ofwastewater generating souces and Total volume
ofwastewater generaied ftom the above three D.S. Divisions are shown below.

Table 1.1 Number ofwastewaler genemting sources in the Batticaloaarea (Sugirtharanet ai,
2000
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Table l 2 Total volume ofwaslewater genemtion in one year fiom the Baticaloa area (Sugilihann
etal,200l)

Waste Wastewater source Totalvolum€ ofwastervater(mr/year)

Manmunai north Kattankudy Eravurto|n

Pmrn farm

Service station

Small hotel

Lnrs

Ricemill

lce cream factory

Slaughter house

Hospital

lbl<tilemill

327803.69

6426

346',7.5

1458.54

324'/6.35

91

4',73.04

27 5940.4

294.84

1314

86937.03

2',t3.6

236.52

9855

1134

1168

32491.2

103.4

236.52

9855

The improper disposal ofindustrial wastewatq especially the ellluents from prawn farm.
rice mill and paper mills qeates several problens in the Batticaloa dist ct ancl mzrkes pollution on
gound water, lagoon and environment.

The major cause oflagoon waterpollution il1 Batticaloa district especially i Manmunai
rcr1h arca is due to ihe wastewatq that is geneEted fiom pra!-r llme Ir plaqn fams they discharge
the wastewater in huge volume into thl] lagoon without any treatment. ln 2001, moie than 0.3
million nf ofwastewater wer discharged in to the iagoon ftom on ly I 5 praru farms at Manmunai
North. Which catses thc water pollution in terms ofhaving more COD, Salinity, Nitrate all phosphate.
This wastewater is a major source ofnutdents that can caus Eutrophication oflakes ard stuetuns
and deterioration of water qualily.

lndeed morc research effort has been concentrated on tho ability ofl.ooted aquati plants to
perfonn this treatment function (Wathugala et ai, 1987). In al I ofthese studies some nitrogen and
phosplDrus quantities and other pollutants were removcd liom \ tstewater when it flowed through
fte wetlands and it ha generally been found that tueatment system thal include emergenl plants are
mol' efficient tlun those wilhout plants. In addition to the capaciqr ofthe pl:urts t abiorb nutrieits,
the creation ofan aerobic zone around the root system of,inteme air spaces allows both organic
matter aerobic decomposjtioD and gro\\,th c microbial population including nitrig,iru bacteiia (Abissy
elal, 1999).

In recent years intel€st has incrcasod in wastcwater treatneDt tlrrough constl ucted wetlands
because oftheir low cost and eDergy rcquirement (Gersberg el ai, 1 9 g6 Several investigatots have
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rcpofled that wetlands may act as emcient water pudfication-ystems arrd nutrierrt sinks 1l-, Ltoffi
Kadlac, I 999; Dolen el a I 98 1 ; Nicholas, 1 983 ). Wetlands remove aquatic pollutants through
bacterial tansfomations a:rd physicochemical processes like adso4rtiori, precipitation an
sedimentation (Chan et al, 1982).

Constmcted wetlands are oflow cost, simple to op€rate and are morc suitable for neatment
ofdomestic wastewater. However, insuffcient information is available on the design and opemtion
ofwedands in this coutry Therefore laborator investigations were caried out to asceliain the
emciency ofconstructed wetland in the renovation ofwastewater using Tlpha latijalia.

In this study, TWha latilolia (Common cattail) is used to assess the ability ofthe plant, as
labomtory scale work will produce an avenue to trcat the wastewater before disposing them into
environment. Typha latilolia is an aqr_ralic plant found in wild rivers and ponds oftemperate and
tropical regions in shallow depth of 15 3 0 cm. The teatment process involves the usse ofexisting
or planted root system ofreeds so that the plants survive on the wastewater iD the wastewater
(Finlayson and moses. I 99 1 ).

MATERIALSAND METHODS.

The experiment was carried out at the outdooN ofthe Agricultural Engineering worksl.lop,
Eastem University, Sri lanka dudng the period between July t September 2003 . The ciimate is the
mean temperatue varies between 29-3 7.C.

The €xpedmenlal s'stem consists total of6 basins (2treahnent ard 3 replicate planted with
Tlpia latifolia. I 2 tillers were planted in broad plastic basins lvith same soil. 3 repiicates rere
maintained for each treatment and the basins were kept 3 feet above the ground level. They were
supplied with prawn fan wastewater. Wastewater fiom the prawn farm was taken at the point of
dispose and analyzed before feeding. 8 liters ofwastewater was fed as influelt to the plants and
kept under sunlight. The effluent from the treatments were taken affer day and 2 days retention
time thtough a tube set at the bottom ofthe basil an measured for the parameters such as COD,
TSS, Turbidity, Nitrate, phosphate an saliniq' using standard procedures. From the 4 weeks
monitodng proglam caried out, 6 sarnples were collected and analyzed for each ofthe above
parameters.

RESULTSAND DISCUSSION

From the four weeks monitoring programme catied out to investigate the efficiency of
pra\an farn wastewaler under differcnt retention time and the res.rlt were obtained for the following
pollution paramete$ such as COD, TSS, nitate( phosphate, salinib/ and lurbidity. Here 6 samples
were collected and analJzed ofeach ofthe pammeters. Table 1 .3 gives the summary ofthe average
paraineten ofthe two treatments.

Treatment l- One-day retention time
Treatment 2- Two days retention time

252 i
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t*ai-"nt efficiencies in wetlands by usir Tlpha latifolia under

differ€nt retention time.

Indicator Inl€t One day retention time Tow davs retention time

Outlet RemovalTo Outlet Rernoval oZ

TSS (ms/l) 30614 8296 73 58',7 4

4.i
0.37

ioq

8l

26

29

83

Nitrate (mg/l ) 6.2 5.1 t8

Phosphate (mg/ l) 0.52

ri8-
0.39 25

COD (ms/l) 252 80

Turbidity (FAU) 93 2l 7'7 l6 83

Salinity (%) 2t t6 24 l5 29

The percentage reduction ofthe above mentioned palameters "are better in t] teatment 2 This

may be attributed to the fact that treatment 2 the effluent retention time with T)?ha as longer'

Total Suspended Solids (ISS) and Chemical Oxygen Demand (COD)

TSS and COD concentration at the influent e)ftibited an important variation al varied ftom

28000-34000 mg/l and 1013- 1412 mg/l respectively (Table 1.3). The mean oZ removal ofTSS

reached 73% and 81 oZ for one-day retention time and two'days retention time respectively'

Decreases ofTSS at'these treatments w€ probably due to sedimentation and filtration inthe

cornlnon cattail within t wedand.

The mean o% removal ofCOD reached 80% and 83yo for the retention time ofO day and

retention time oftwo days rcspectively. For the COD removal und different retention time, the

difference was not significant. Organic matterremoval is almost due ent ely to physical processes

(sedimentation, filtration) in addition to chemical processes and biological processes associated

wirh the microbial communjiy.

COD and TS S reduction in the Tlpha wetland may be caused by 3 phenomena (Leclerc

& Duchenu, 1986; Radour & Kemp, 1988): (I) Simple decantation, ( Hodzontal percolation of

the particulate organic load. This inay be due encumberment oftle aquatic table as the consequence

ofa considembleofnenvorking and tlie submerged parts ofaerial stems. (3 ) The formation ofa lea

thick layer above the water surface, which brings about a considerable decrease of the solar

energy necessary for the photo plalkton

Nitrat€
At one-day retention time total nitrate inlet and outlet concentrations very between 3 8-

8.5 mg,4 and 3. I -6.5 mg/l respectively. The average removal efrciency is onl- 1 8olo varying between

I1-24;/0. Under 2 days retention time period tolal nitate( outlet concentation valy between 2 7-

5.9 mg^. The average removal efficiency is only 267o varying between I 9-30%o'

Nitrogen can be eliminated by nitrification, denitrification followed by plan removal ln

effect, emeqent plants like T)?ha have internal aerial spaces large enough for tanslocating o\Tgen

to the roots and rhizomes (Brix, 1988) Thl oxygen diffused by the roots stimulates the growth of
nitrif, in!. bacteria in fie rhyzosphere Q{ckuth. ls8l : Armslrg!93!!4a:q9!g:!:q!I-
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'\itIificalionislheo^jdatio-n.o]a-'no'tumlonitralehvnilriRi..korry operationar ,*der aerobr" ;;;;;;;;;;ffi ;ffi : ;'JHrt;H:ffi :lff Jff.Ti;which organic matter is broken down hy bac reri, by ,;.;;;;;;"';d;illrlJ.], ,. _ o*o""accepror: The process occurs in2 sens rlry nir,!!eii,.au;.rlo;;;;";;;,:; ..ubiequcrryturther,reduced to armospheric N. ao.n 
"oa 

p,oau"t. -J;;, ;;;;:ll,,tcd into rheatlllosphere.

Phosphate

Under the rctention time ofone.day, the average inletand outlet vaiues c phospltate are0.52 and 0.3e mg/rrespecrir elv rrabre l_3j. rh" ""*;;;;;;:;;".*ll-"lir ryn. o,,n"retentjon t ime of 2 da) s the average ou rtet value 
" 
ph".ph;;;;;;;';";";"";o..:lll. o, _rn. ,n"average renroval efliciency is only 29% valying bitwein2q_3:"/"1

""-orJ,f;oiii".,"JT3:11T:ffitt "Pmical 
precipitation irto acrobio zones throush

Nicholas, lg83). -' which are naturally presellt in the so (lcckuth, l98l:

T[rbidity

.-.,.Th.,r:*ybigirydeplerionrecchedTTuoand8jnorespccri\crytblrhcrcrcrrrJonrirrreor.onedal andrelcntionlimcof2drrs RothLrearnrent.hadlo*.r,,,rUlaitu.lu""-", ,t"or,t.,,probabty due to the settting enharced in the r"* 
^r"td.pr," 

r",ii"l," 
""0 

iiiiii"o,*ct,v*smatter Irowever. this difference was not sig,rifi"o"r b;ifi" ;;;;.i 
"i'i oirlilo*.,,u*showed higher removal rares of turbicrity tharirre"d ;l;G;;ili i,?Jilr.o.

Salinity Wlren we consider tle saliriq reduction, on ar erage salmitl rernoval values were24ooand290o underdifferenr retenrion rimeofon"O"; anA: j"yi,.,;;;1r;ir:"',

In geneEl the constructed wetland in this study showed su{_Ilclcnt removal eflic;encv witlrespecttoTSS, Turbidity and COD at the both t.eatments.

CONCLUSIONS

Il i< conci ded lhat lhe planr l\ nhj lilritrlix is rn efijeicrrr .Fcie, ri.,rc,,ting r\.sreqit(respec io.l iy pmqrn larm wcstew atcr tLlrdJo, r

"rit"i:":;;it t$; ;#;#i:3;:Tr!';:"il,",:'f, 3:tllll ;T.""ll ;:;il:i.#jil:sysrern ro \ ork eficjcntty, probobh Or,e to tfre tign temie.atri.e ati,"arl";,i;,n**."expected tlrct iflhc sl srem is proocrh de\ioned. ,ri"r;""d-a 
"p",""'i 

*,i1,i"),* *,.,,,,"" ,r*,itwillresulrinlrighqualin"ffonlorour..i.u..suchasrlnt 
lor irrigirion.I hc consurrcrcclr\crlardseems to be a cost effective altemative ro conr.en ionur o"u,nonii.oi"r.*, 

"irj"ili**" rn.energy and cost. Being sirtple in iDsl.allatron and opcration, a \,\,etlaDd systen for wastewaterteatnelr can be adopled in smalt towns arrt vil"c*. WJ;;;;;;;;J * 
"#,..'"liJo, 

*rlItemperature, etc. s incc it is nor s ite specific, fi" .y.r.," 
"". 
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