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Abstract: The upper watershed of Dambagastalawa River in_L&mka is a precious ecosystem of esthetic
beauty that supplies direct drinking, bathing agdcaltural water for the people in Pattipola-Ambeay and
Agara Pathana areas. Nevertheless, is often sabjaot multiple threats due to a range of humantadla
activities. Therefore, a monthly bio monitoring dfuwas carried out in 2007 and 2008 to assess rturre
ecological conditions at five selected sites. Tine &as to evaluate future sustainability of thechatents. The
invertebrate fauna were collected throughsitu direct counting, stone lifting, kick, scope andesampling
methods and evaluation of faunal composition wagedwreferring to the Biological Monitoring Workiriarty
(BMWB scoring system. A parallel study was carried touassess the water quality parameters followirg th
APHA standard methods. Any visible change in the cimagett land use patterns was also monitored.

The highest faunal diversity (<10) was recordeHighly oxygenated (<7.33 mg/l) up stream sites wittte/or

no disturbance in Pattipola forest area where Eghepterans and Sumiliids were dominant. The secoost
diverse site< 7) was at the disturbed Agara Pathana site whgdeddphychids, Chironomids, Plannarians and
Molluscs were dominant. The lowest faunal divergity3) was recorded at the Ambewela reservoir which is
largely colonized by poor water quality indicatitexa Hydra and Chironomid (~208 individualsfin The
Average Score Per Taxon (ASPT) of the upstrears §688 and 7) were less comparable with referetream
site (8.2 out of 10) studied at the Piduruthalagaéak. ASPT was 4.57 in the down stream. However,
significantly lower ASPT values (3.5 at sluice gated 2.5 at uppermost outlet) were recorded at Avelze
reservoir evidently showing an associated ecoldgisk. The reservoir was found to received highels of
nutrients (@ammonia 0.20- 0.25 mg/l, nitrite 0.090.Z1 mg/l, nitrate 0.50 -1.35 mg/l and phospha@s0.-.075
mg/l) due to effluent run-off from the adjoined dstock and crop farms. It was found to have a gario
eutrophic condition especially during low rain agwing crop seasons. No biological/chemical evigeto
prove self-purification in its down stream in Agdtathana where the river encounters other additibneats.
Converting of forest/tea plantations into annualps; garbage dumping, loading tea dust/other wiastevere

in this area thereby water become more turbid (#5%.90 mg/l) unpleasant and undrinkable. Presese ca
study showed the agriculture based human activitiesiddle catchments of the Dambagastalawa rieseg
significant negative impacts on river quality. hetlong run this might affect the entire aqua-emwvinent in the
Ambewela/Agra valleys. Actions should immediately taken to bring these valleys into manageableldeve
otherwise we may face irreversible loss of sustalitga

Key words: hill country, Dambagastalawa river, bio monitorimgter pollution, ecological risk.

1 Introduction

1.1 Sustainable built agua-environment

When the phrase “sustainable built environment’applied to natural environments it would
fundamentally include conservation, biodiversityd@nhancement of the site ecology and enhance or
safeguard human health as well as wellbeing (wwwigoIn aqua ecosystems it is significant in
many of ecological functions such as recycling ofrients purifying water, attenuating floods,
recharging ground water and providing habitatsvfidlife. It is also significant to use for human
recreation and eco-tourisindustry. It is known fact the health of an aqoacosystem is degraded
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when the ecosystem’s ability to absorb a stress Heen exceeded. Since human populations
frequently impose excessive stresses on aquatisysteons through multiple use, pollution and
habitat degradation, most of aqua environmentshef world are under intense pressure (Mason
1996). Therefore, the services they can provide tosthwety through their sustainability have been
reduced and the biota is strongly affected disampgaf several aquatic species from some of eco-
region (Stanford 1994).

1.2 Animal life in agua-environments

Stress on an aquatic ecosystem can be a resultesftions of its physical.e. changes in water
temperature, water flow and light availabilitghemicali. e. changes in the loading rates of bio
stimulatory nutrients, oxygen consuming materiasg toxinsand biological environments e.
introduction of exotic spede(www.towards-sustainability.co.uk/issues/Quilthich are particularly
conducive for composition of living organisms in (Mason 1998§. If any water-body is
contaminating with any pollutant, slowly loadingyaharmful substance or degrading due to any
human activity it firstly affect on its living thgs then to the entire ecosystem. In initial stages,
sensitive species would disappear or show dedtirebundance while tolerant species become more
prolific and dominant. Therefore, animals reflde build up of impacts of environmental changes on
the ecosystem such as the influence of surrouniding use or the effects of pollution. Therefore,
faunal composition of any aquatic ecosystem lofjicakpresses its long term condition with more
precision than its chemical or physical parametdence, they are important as bio indicators which
can give early warning in potential pollution tremd effect of long termed stress conditions
(Chessman 1995 and Mason 1996

1.3 Biological monitoring of pollution in freshwates

The quantitative studies of organisms and bioldgioanmunities are known as biological monitoring
through which the environmental integrity of marfyfreshwater ecosystems of the world has been
assessed (Aarts & Nienhuis 1999; Anon 1998; Anod028nd Diersing 2009). The aquatic macro
invertebrates such as insects, shails and wornis atea widespread, easy to collect, relatively
immobile and provide good information about the iemvment are very largely used in bio-
monitoring studies (Mason 199@&nd www.epa.vic.gov.duln such studies data interpretation is
commonly done with diversity indices which take @aat of species richness and evenriessthe
number of species and relative abundance of spemesbiotic indices that take account of the
sensitivities of different species to pollution.elaalue of diversity index is high in unstressed.
pollution- freeenvironments while it is low in stressed environtse In biotic indices, a high score is
given for the species which are sensitive to pigiutwhile a low score is given for the tolerant
species. It is more precise to compare diversitlices as it takes account of the tolerances of
individual species to pollution. Hence, biotic ioels are largely used and different scoring systems
such aBMWP (Biological Monitoring Party Scofe MRHI (Monitoring River Health Initiative and
AUSRIVASAustralian Rivers Assessment Sy3$thave been devised and are employed to weigh out
healthiness in many of freshwater systems of thedy@hessman 1995; Mason 1936d Matcafe
1996).

1.4 Rational for the study

Freshwaters in the central hills of Sri Lanka arajan suppliers of direct drinking, bathing,
agricultural, irrigational and hydro-power genemgtwater as, well as they are being good followers
of the esthetic beauty of the Island (Arumugum 396%espite this, they are becoming constant
victims of a number of human activities such aodedtation and excessive use of agrochemicals and
fertilizer. Sometimes they have to act as wastkest(Silva 1996). Those fats are leading to oppose
them from the standards of sustainable build enwrental due to frequent changes in their physical
and chemical environments in which long run it masult irreversible degradation.

The Dambagastalawa river catchment is the uppermaigtrshed of the Kotmale River which is one
of the most productive and significant sub catchimevith highly bio-diverse unique ecosystems of
high floral and faunal endemism and precious edesys of esthetic beauty (Anon 2001). Since late
1970s its upper catchments area is under large soa farming, intensive animal farming, advanced
tea plantation, and rapid urbanization (Arumugun®9Pethiyagoda 1991). Consequently, the
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catchment is more likely to have ecosystem degi@datue to pollution, rapid seepage, heavy run
off, high siltation etc. As such assessment ohéalthiness is a timely requirement though it hats n
been exclusively carried out yet. Therefore, thespnt study was carried out from April 2007 to
October 2008 through an exclusively evaluation atro faunal composition and some water quality
parameters to quantify presence of macro invertebrin selected sites, identify habitat quality
deterioration factors and to assess long term isiaddidity of the entire catchment.

2. Material and methods
2.1 Micro-catchments studied
b
Kotmale river

\“':*H"J—\ Dambagastalawa Oya
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Figure 2.1 Map of Sri Lanka showing the location of the uppest catchments of the Mahaweli
River and upper reaches of the Kotmale Ri¥agra Oya, Nanu Oya and Dambagastalawa Oya

The Dambagastawala micro-catchment is locatedarcémtral highlands (above 2130 m MSL) of Sri
Lanka (5°55'- 9°51'N and 79°41’- 81°54'E). It is emf the economically and ecologically significant
uppermost catchments of the Kotmale River thautab to the River Mahaweli (figure 2.1) (Anon
1988). The Dambagastalawa river harbours severahp@l streams that originate in the Ambewela
hills, Totupola Kanda and Pattipola area (figurg)2These uppermost streams are empty into a
reservoir built by impounding the river with a assaidge at Ambewela. This Ambewela reservoir is
of 14.25 kni catchment area and 113.2Z8water storage capacity spreads over 60.7 heapfilies
water to neighboring valleys for an extent of ab4Q4.7 hec. through a link channel leading to a
137.16m tunnel underneath the railway line adj@inihe Ambewela railway station (Arumugam
1969). Afterwards the Dambagastalawa river flowsodigh Agra valley, encounters additional
streams and subsequently meets Agra river and Rgauo form the Kotmale River (figure 2.1).

2.1 Study site selected

A total of six sampling sites representing the ricatchment waterwayis e. including relatively
undisturbed sites and sites that are subjectinth&éoobvious point source pollutiavere selected for
the study (figure 2.2). One riverine site in proéecforest area in the Pidurutalagala mountaingang
of the Nanu Oya catchment was selected as refes#igcas it was found with little or no disturbance
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LAl e
Scale 1: 50 000
Figure 2.2 Map of the upper reaches of the Dambagastalawssyaing the study sites.

The site 1 is a"8order perennial upstream flows through naturatsoreserve at off Pattipola and its
upper reaches in Rajasinghagama area. The sita 2isrder perennial downstream originates in the
Totupola Kanda mountain region of the Horton Plainaure reserve and flows through forest
plantation close to the Pattipola railway statidhe site 3 and 4 are the reservoir sites respégiate
the dam site (close to sluice gate) and at the nappst outlet of the reservoir. These two sites are
encountering obvious point sources of pollution tuagricultural run off, seepage of animal farming
and siltation. The site 5 is &"4rder perennial more downstream flows throughcadiral area
especially tea and annual crops at Henfold estaté\garapathana valley. At this point the
Dambagastalawa Oya receives water from other arfemad areas as well as from other lands where
annual crop farming was intensified in recent past.

2.2 Bio-monitoring procedure
Each study site was monthly visited and mobile itefgrate fauna found on the water surface within a
predetermined area, were studied throughitiudirect counting. The animals found in water column
as well as benthos were collected into a kick samglibsequently making them to be dislodged and
swept into a net by the current. Five randomly ctele stream bed boulders of approximately 3 cm x
4 cm in diameter were lifted into a white enamaltand the anchored animals were then collected
with a small paint bush. Aquatic fauna in wateruooh as well as among the aquatic vegetation along
the stream bankers were collected sweeping a feshad sweep net. Several number of mud samples
were randomly collected using a corer and the asimeere collected by wet sieving. Later all
animals were preserved in 10% formalin for furtaealysis in the laboratory.
In the laboratory the animals were identified uptssible taxa using Fernando and Weerawardhana
(2002); Manuel and Barton (2004); Manuel et al.0@0and Needham and Needham (1962). Their
abundance and generic richness were then calcidatéailows.

Abundance = number of individuals/area of survelyed

Species richness = number of species
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2.3 Chemical monitoring procedure

Some water quality measurements; dissolved Oxy@eiorf 830ADO meter), pH Qrion 260ApH
meter), temperature (thermometer incorporated in M&er), electrical conductivityHANNA HI
8733t conductivity meter) and turbidityHACH 2100Pturbidity meter) were madmm situ. In the
laboratory Total Suspended Solid (TSS), nitritératé, phosphorus and ammonia level were analyzed
following the standards methods given in APHA (APHE998). Bio-Chemical Oxygen Demand
(BOD) and Chlorophyll-a content was measured usigua Lytic BOD sensors and a
spectrophotometer (DR 4000) respectively.

2.4 Monitoring land use pattern changes
Any significant changes in river banks, within thiater bodies as well as the land use pattern clsange
in the catchments were monitored.

2.5 Assessment of site condition

Finally assessment of invertebrate composition aahesite was performed referring to the score
system given to each taxon Biological Monitoring Working Party (BMWP) Score lla (Mason,
1996) (table 2.1). Then the total score was dividedH®ynumber of families recorded in the site to
derive Average Score Per Taxon (ASPT) value whicless sensitive to sample size and sampling
effort. According the BMWP scoring system high AS§tbres indicate good water quality while low
values indicate poor water quality.

Table 2.1 Biological Monitoring Working Party (BMWW&core system (Source: Mason 1996
Invertebrate Families Score
Siphlonuridae, Heptagenidae, Leptophlebidae, Ephallitae, Potamanthidae, Ephemeridae,
Taeniopterygidae, Leuctridae, Capniidae, PerlodiBadidae, Chloroperllidae,

Aphelocheiridae, Phryganeidae, Molannidae, Beragi@alontoceridae, Leptoceridae, 10
Goeridae, Lepidostomatidae, Brachycentridae, Sstiocoatidae

Astacidae, Lestidae, Agriidae, Gomphidae, Cordidegalae, Aeshnidae, Corduliidae,
Libellulidae, Psychomyiidae, Philopotamidae 08

Caenidae, Nemouridae, Rhyacophildae, Polycentrepidennephilidae, 07

Neritidae, Viviparidae, Ancylidae, Hydroptilidaenldnidae, Corophiidae, Ganumaridae,
Platycnemididae, Coenagriidae 06

Mesoveliidae, Hydrometridae, Gerridae, Nepidae,ddadae, Notonectidae, Pleidae,
Corixidae, Haliplidae, Helodidae, Dytiscidae, Gydee, Hydrophilidae, Clambidae, Helodidae,
Dryopidae, Elminthidae, Chrysomelidae, Curculioeiddydropsychidae, Tipulidae, Simuliidae05

Baetidae, Sialidae, Piscicolidae 04

Valvatidae, Hydrobiidae, Lymnaeidae, Physidae, éflamdae, Sphaeriidae, Glossiphoniidae,

Hirudidae, Erpobdellidae, Asellidae 03
Chironomidae 02
Oligochaeta (whole class) 01

In addition to this the trophic status of the resarsites was evaluated referring to the Masor961)9
eutrophication survey guideline values given forteweguality parameters for lakes and reservoirs
(table 2.2). The relationship between the changesgaiter quality and populations of some organisms
also assessed preferring to figure 2.3 in ordegyetaa precise idea on the existing quality stafube
water bodies assessed.
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Table 2.2 Eutrophication survey guidelines for klead reservoirs (source: Mason 19p6
Oligotrophic Mesotrophic  Eutrophic

Total phosphorous (mg/l) <0.01 0.01-0.02 >0.20
Total nitrogen (mg/l) <0.20 0.20 -0. 50 > 0.50
Secchi depth (m) >3.7 3.7-2 <2
Hypolimnetic dissolved oxygen (% saturation) > 80 0180 <10
Chlorophyll-a (mg/l) <4 4-10 >10
Phytoplankton production (g Chd?) 7 -25 75 - 250 350 - 700
Tutfal!
Oxygen
5

@
o
@
@ |
o
£

Tubificidae Chironomus
% [ i ~7=_ Clean water
i fauna -

Distance downstream —e

Figure 2.3 Changes in water quality and populations of orgarif a river below a discharge of an
organic effluent (Adopted from Mason 1996

3. Results

3.1 Results of bio monitoring

The invertebrate taxa recorded at the study sitéseé Dambagastalawa Oya micro-catchment during
the study period are given in table 3.1. Majorifytteem were aquatic insects of which one genus of
Trichopterans (caddis flies) of the family Hydropkidae was found to more prolific in the down
stream site studied at Agra valley. They were tisgsinant in the upstream sites studied in Pattipola
forest area. The Ephemeropterans (May flies) wevad in all upstream sites studied and none of
them were recorded at the down stream site (sitm8)the reservoir sites. The Odonates (Damsel and
dragonflies) were predominantly recorded at sitearfl site 5. There was a single record of
Plecopterans (stone fly) in the reference stretenssidied at the Piduruthalagala mountain peak.

The Chironomid larvae were recorded from all theenine sites studied with relatively low
abundance (<0.5 individulas?nIts density was very high in the reservoir siteserage value was
208 individuals/r in 2008) where occasional records of huge colonfeslydra were found. The
population density oflydrawas found to show negative relationship (r = 0:88h monthly rainfall
experienced in 2008 (figure 3.1). In addition tegé the larval forms of several other invertebrate
taxa such as hemipterans (water bugs/boatmentsyidmleopterans (beetles) and Platyhelminthes
(flat worms) as well as crabs and molluscs werasiocnally recorded.

The highest invertebrate generic richness (13) nwaerded at the stream sites studied in Pattipola
forest area. The second most diverse site (5) hmslown stream site studied at Agara valley. The
lowest invertebrate diversity (3) was recordechatAmbewela reservoir sites. The Average Score Per
Taxon (ASPT) of the upstream sties were 6.8 aritlwas 8.2 (out of 10) at the reference stream site
studied at the Piduruthalagala peak. The ASPT wais h the down stream site (site 5). However,

significantly lower ASPT values 3.5 and 2.5 respety recorded at the sluice gate and at the

uppermost outlet of the Ambewela reservoir inditgithn associated ecological risk in it.
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Table 3.1 different invertebrate taxa recordedha study sites at Dambagastalawa micro-catchment
in 2007 and 2008 and calculated values for siteegierrichness and site ASPT (abundance: + less,
++ moderate, +++ high and — not recorded).

Study site

TAXA Site 1 Site 2 Site 3 Site 4 Site 5 Reference
(upstream)  (upstream) (reservoir) (reservoir) (downstream) site

PLECOPTERANS
Perlidae
Neoperlasp. - + - - -
EPHEMEROPTERANS
Hepatagenidae
Heptagenissp. - +++ - -
Baetidae
Baetis sp. ++ +++ - - - +
Choroterpessp. + +++ - - -
TRICHOPTERANS
Hydrosphychidae
Cheumatopsychep. - +++ - - +++ -
Helicopsychesp. + +++ - -
Molannidae
Molannasp. - - - -
ODONATES
Gomphidae
Anisogomphusp. + - - -
Libellulidae
Trithemissp. + ++ - - ++ +
Lestidae
Lestessp. + - ++ -
HEMIPTERANS
Naucoridae
Naucorissp. + - - -
Notonectidae
Anisopssp. - - - -
Gerridae
Gerris sp. - - - -
Rhagodotarsusp. - - - - -
Gyrinidae
Aulonogyrussp. + + - -
Dytiscidae
Cybistersp. + - -
LEPIDOPTERANS + + - - - -
DIPTERANS
Simuliids + + - - + +
Chironomids + + +++ +++ + -
CNIDARIANS
Hydrasp. - - +++ +++ - _
CRUSTACEANS -
Crab + + - - - -
PLATYHELMINTHES
Planarian - + - - +++ -
MOLLUSKS - - - - ++ -
Generic richness 13 13 03 03 07 15
ASPT value 6.8 7 3.5 2.5 4.57 8.2
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Figure 3.1relationship betweeHydra population density and monthly rainfall in the Aewela
reservoir in 2008 (r = 0.888).

3.2 Results of chemical monitoring
Table 3.2 some physio-chemical parameters of watteéhe study sites average for the enter study
period (AL -Average for lake).

Water quality parameter Site 1 Site 2 Site 3 Site 4 AL Site 5
Water Temperature (°C) 16.30 17.20 19.97 18.40 919.1 19.20

pH 7.06 6.83 7.36 6.56 6.96 6.30
DO (mg/l) 7.63 7.33 5.05 4.30 4.68 7.40
BOD (mg/l) 4.00 4.40 7.60 9.00 8.30 7.70
EC (mS/l) 32.90 28.80 26.66 28.20 27.43 35.57
Ammonia (mg/l) 0.10 0.07 0.20 0.25 0.23 0.20
Nitrite (mg/l) 0.09 0.10 0.11 0.12 0.12 0.01
Nitrate (mg/l) 0.96 1.00 0.50 1.35 0.92 1.528
Phosphate (mg/l) 0.04 0.03 0.05 0.75 0.40 1.067
Turbidity (NTU) 0.96 1.53 5.38 6.77 6.08 6.23
TSS (mg/l) 2.38 3.67 4.96 3.25 4.11 459.9
TDS (mg/l) 15.80 12.68 11.52 13.08 12.3 16.49
Chlorophyll- a content (mg/l) 8.10 8.45 21.28 10.99 16.135 -

The average values for some water quality parasebeiasured during the study period are given in
table 3.2. The highest values for nitrite (0.12 Ijp@hlorophyll-a content (21.28 pg/l), turbidity (6.77
NTU), ammonia (0.25 mg/l) and BOD (9.00 mg/l) weszorded at the reservoir sites where the
lowest DO value (4.3 mg/l) was recorded. More d@tream site studied at Agra valley recorded the
highest values for EC (35.57 mS/l), nitrate (1.588/l), phosphate (1.067 mg/l) and TSS (459.9
mg/l).

3.3 Identified causes for low down of ecologicatégrity

The identified causes for deterioration of ecolagiategrity of the study sites are given in taBla.
According to table 3.3 it is clear that Ambewelsewoir area and the down stream studied are
encountering more impacts that are leading to @ napter quality depletion.

Table 3.3 identified causes for low down of ecalabiintegrity of the Dambagastalawa micro-
catchments during the study perigmbssible effects are given parentheses).

Study site
Sitel Site2 Site3 Site4 Site 5

Identified causes

Converting tea/grass land or forest area into arcroak - - +++ +++ +++
(soil erosion, high siltation and habitat I9ss

Excessive use of agrochemicals and fertilizer - - ++ ++ ++
(loading of organic pollutants, heavy metals andhenttoxic compourjd
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Adding of effluent from dairy farms and unwantezhetable matters - +++ +++ ++
(loading of organic substances in excess, harmfidrahs and pathoggn

Dumping waste due to eco-tourism + + + - +

(loading bio and non bio degradable substgnce

Dumping waste/tea dust - - - - ++
(loading bio degradable substarce

Sand miningl{abitat damagg - - - - +

Mixing of house hold sewage/drainage channel - - - - +

Cleaning river bankers for crop farming - - + + +

(eroding of bankers and soil erosipn

(Severity: + low, ++ moderate and +++ high)

4. Discussion

The present study showed that few genera of Eptaptezans, Plecopterans and Trichopterans (EPT)
are predominately colonized in the upstream stigslied in the Dambagastalawa Oya micro-
catchment. They are well known good water quatitligatives in tropical streams (Chessman, 1995).
Due to presence of EPT insects, high generic rehiamd high ASPT values it is logical to conclude
that the streams assessed are of good quality wateell as of good ecological integrity. Thisns i
agreement with the results of parallel chemical iooimg studies since most of water quality
parameters measured are within approval rangegofod quality water. However, the comparatively
elevated level of nitrate at the site 2 (1.0 mgilight be due to decomposition of large amount af le
debris as the stream flows through natural foresenve and planted forest areas. At present these
upstream sites are still not having any obviousaichgo deplete sustainability except for non bio-
degradable waste such as plastic containers atidstitat come through eco-tourism industry.

Nevertheless, the present bio- monitoring resuisavgd a severe depletion in quality of water in
Dambagastalawa Oya at its middle reaches whergvitiehas given rise to the Ambewela reservoir.
The reservoir sites recorded periodically inteesificolonies oHydra and a steady population of
Chironomid larvae which taxa are among the well known indiesti of poor water quality
(MaCafferty, 1981). This condition seems to beilabed by organic pollutants loading into the
reservoir. According to the cause and effect stifli@ble 3.3), nearby dairies are critical probtem
the reservoir as they bring plenty of organic wakie to intensified livestock rearing and the over
wintering of animals in confined building, as weall the increased use of silage to feed them. The
drainage canal systems of particular dairies direxinnect to the reservoir and they transporttglen
of unpleasant odor organic matters into the resergatinely. Of the waste effluents the silagerase

to be a main contributor for its pollution conditias it can be 200 times as strong as settled sswag
(Mason 1998). In generally (see figure 2.3), when organic bisges load into a water body initially
its oxygen level decreases and BOD level increasssto microbes activities to decompose the
organic matter releasing large quantities of réseand phosphates that are stimulating massivé alga
growth (Mason 1999. Therefore, it leads to increase BOD level, daseeDO and some deviation in
other water quality parameter such as pH and cdivilycfrom the accepted standards. Hence,
decrease level of DO (4.30 mg/l), increase leveBOD (9.00 mg/l), nitrate (1.35 mg/l), phosphate
(0.75 mg/l) and chlorophyl content (21.28 mg/l) in the reservoir sites are thuorganic pollution.
Above values exceed the meso-trophication indiedtvels (Table 2.2).

In addition to animal farm wastes the Dambagastlemichments frequently encountered residues of
different agrochemicals such as weedicides, fudggi insecticides etc. that apply to potato,
vegetables and flowering plants in the riparianaareThese probably increase level of toxic
compound in water. In addition to agrochemicalantrs constantly use crop manure in excess. This
excess amount or sometimes all (if it is raininghatapplying time) washed away into a nearby water
bodies contributing to increased nutrient levelse hitrogen and phosphorous are the two nutrients
most implication in eutrophication (Mason 19p6According to Mason (198Bthe most important
sources of nutrients include phosphorous containiegrgent, agricultural run-off and leaching of
artificial fertilizers, the washing of manure fromtensive farming units into water, the felling of
forests which causes increasing erosion and runidfé present study showed that the Ambewela
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reservoir is experiencing all these sources aneé #egrated to develop periodic eutrophic conditio
in the reservoir. Hence, the reason for huge cekhiydra and Chironomid is obvious as the
reservoir water does not get diluted in relative lainy season and leads nutrient level to go tng T
condition is favoured byHydra and Chironomid build huge colonies that can live in extremely
polluted waters (Dash 2001).

The pollution condition in downstream site studieodf significant as there was no any record of EPT
insects exceptydropsiasp. which taxon has given low score in BMWP systiémmeans it is found

in low quality waters. In addition tblydropsiasp. some other poor quality indicative invertebsat
such as Simuliid dipterans and Plannarians wereralsorded. Most of them live in cases or possess
external respiratory organs that are adaptive tiadiao cope with rapid chemical environmental
changes or rapid run off (Chessman 1995). Therefpresence of large colonies of such
invertebrates, relative low generic richness addtixely low ASPT value at the downstream site
indicate lowering of water quality in the Dambagéetva Oya at this reach too. The stream bed was
of thick sediment layer of grass particles. Thisidibon might be attributed to silage effluent
encounters from Ambewela area. Although water ghiiged at this run, there is no sufficient
purification process to bring river water into eogaquality as the river encounter additional theest
this stretch. Furthermore, the landscape changegaencroachment, illegal cultivation of tea and
annual crops and converting of tea plantation amaual crop are attributing to elevated levels of
turbidity, TSS and TDS due to high siltation. THerevater becomes more turbid, unpleasant and
undrinkable. Now it has already depleted the drigkiand bathing water quality. Since the
Dambagastalawa river catchment is a victim of saverpacts returning to pristine conditions is g bi
challenge.

According to Dash (2001) the good quality waterhighly significant to build sustainable aqua
environments. If the catchments are facing chratiess condition due to depletion of quality of
water probably on organic pollution, it would catlrszards to human health, harm to living resources
and ecological systems, damage to structure or igygnem interference with legitimate uses of the
environment. Since the studied catchment watef ggmificant use, it is extremely necessary bring
the quality of water into a manageable level tregiahds on its local geology and ecosystem, as well
as human uses. Therefore, action should be takprotect geo-environment as well as to minimize
the up loading of organic pollution from the resgnarea. Otherwise it will be a swerving menace to
sustain good aqua environments in the Ambewelayal$ well as Agra/Bopathtalawa valleys.

5. Conclusion

The uppermost reaches of the Kotmale river; the lyastalawa Oya micro-catchment is
experiencing a severe water quality depletion treledrly signifying eutrophic condition mainly on
agricultural based activities. Therefore, actionsudd immediately be taken to bring the catchments
into manageable levels. Otherwise we may face énslle loss of sustainability of them with many
adverse effects on water uses of downstream areas.
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