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ABSTRACT

Water pollution does more than make the river srballl. It wrecks ecosystems and livelihoods andois n
something to be ignored. The main harmful side atewpollution is the raising of the water tempgrat In most studies,
pollution of water due to artificial means is nancentrated beyond a limit which is the most dangerstagehermal
pollution. The raising of the air or water temperature hificial means is thermal pollution. Thermal poltut is largely
water associated. Thermal pollution is relatedtom-fluoro carbons (CFCs), carbon dioxide andbglovarming. The
addition of excess of undesirable heat to waterethye making it harmful to man, animal or aquatfe lihe inter link
between thermal pollution of water and air is at\amcern. The addition of these undesirable hwatslevel more than
the auto recyclable ability of water turns the watere dangerous than poison. Research on regémuhblobal climate
changes and variabilities and their impacts on watsources have received considerable attentioredent years.
Potential impacts of climate change and its effé@ge been much in discussion but relatively festadies are being
done on changes in water quality. From a globadpestive, climate change is usually perceived asaease in average
air temperature. So with increase in surface wat@perature, air temperature increases. This aftbet water quality of
river. Most of the bacteriological activities angeenical activities of the river increase with inmse in water temperature,
which reduces the dissolved oxygen in the rivethla work, a detailed survey on river Periyar hasn done to encounter
the amount of thermal pollution it undergoes aredrtbt impact on global warming. This survey repalitbe very helpful

for the researchers who focus on the river andivisrsity to be protected.
KEYWORDS: Methodical Investigation
INTRODUCTION

The State Government of Kerala in India is beingtipaed by international activists because a maggional
waterway, the Periyar River, is under threat frootiytion. Towards the mouth of the river, researsheave found high
levels of DDT, lead, cyanide and mercury producgdobal industry, agriculture and domestic wasteisTposes a health
risk to humans as well as destabilising the aquaticironment. Environmental campaigners claim ttiet Kerala
Pollution Control Board has failed to take propg@mples when serious pollution has been reportegr fajor causes of
thermal pollution of water may be identified, viase of water as eooling agentsoil erosion; deforestation of

shorelines andrun-off from hot paved surfaces

The effects of thermal pollution are difficult toefthe with precision. However, two types of effeaee
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discernible, namelythermal shockandthermal enrichment. Change in water temperature above its normal leket, to
hot wastewater, can harm fish and organisms addptadparticular water temperature regime fromrttershock. For
example, warmer water may interfere with fish gfoweproduction, and food supply. In some caseh, iiiay be killed
due to the sudden and rapid rise in temperaturaveder, some argue that heated water may be usebefweficial
purposes, calling it thermal enrichment. For exanwarm water from power plants may be used fogation to extend
plant growing season in frost-prone areas, speadrbwth of fish and shellfish for commercial protian, melt snow on
sidewalks, desalinate ocean water etc. Howeverhdinmful effects of thermal pollution seem to outtethe beneficial

effects.

Increase in water temperature affects the ecosydRmvently people have realized that only smalingea in
temperature (typically 1 or 2 degrees Centigrade)needed to have considerable environmental impéet amount of
oxygen dissolved in the water is believed to bea&d, most importantly, because oxygen is lessioin warm water.
Also, increase in temperature increases photosygisttend aquatic plant growth, like algae, which meywd out the
zooplankton. Excess plant growth is harmful becanfseutrophication. Increased plant growth meamse@sed dead
plants. These dead plants are decomposed by lzactérich in turn use up oxygen thus depleting tlagewof oxygen for
other aquatic animals like fish. Warmer temperataralso known to increase the metabolism of fiebreby increasing
their need for oxygen. Increase in the fish metaborate will increase the consumption of aquatsects, resulting in an
increase in fish population and depletion of aquatsects - an imbalance in the food chain or faeth and ecosystem.
Higher temperatures can cause enzymes and mictolspeed up metabolism, and can eventually kilinth&lso, changes
in temperature cause fish to migrate to regionsrevtige water is at the best temperature for thach,can kill any species
which cannot move away. Thus thermal pollution camtribute to ecological imbalance in an otherwisdanced

ecosystem in many ways.
Periyar: An Overview

The river Periyar, the longest river of the statednsidered to be the life line of Central Ker#tlariginates from
the Sivagiri peaks of Sundaramala in Tamil Nadie Tdtal length is about 300Kms (244Kms in Keralé@hwa catchment
area of 5396Sg Kms (5284 Sq. Kms in Kerala). Thel @nnual flow is estimated to be 11607cubic nsetBuring its
journey to Arabian Sea at Cochin, the river is @red with water of minor tributaries like Muthay&erunthuraiar,
Chinnar, Cheruthony, Kattappanayar and Edamalaydiffarent junctures. Periyar has been perfornangjvotal role in
shaping the economic prospects of Kerala, as jishel power generation, domestic water supplygation, tourism,
industrial production, collection of various inorgaresources and fisheries. However, as in the osnany other inland
water bodies, river Periyar is gradually undergomgp-degradation throughout its course of flow daevarious
anthropogenic stresses, which include indiscringindéforestation, domestic-agricultural- industnedter pollution,

excessive exploitation of resources, large scald saning, various interferences in the flow of era¢tc.
MATERIALS AND METHODS

Water samples were collected from 10 differentiatat during December 2015. The locations and nawofies

sampling stations are given in Table 3.1.
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Table 3 1: Names of Sampling Stations

SI No Sampling Points
NEAR PERIYAR PARK
CHERUTHONI
UPPUTHARA
VANDIPERIYAR
PANAMKUTTI
NERIYAMANGALAM
BHOOTHATHANKETTU
KURICHILAKODU
THEKKUMBHAGOM
VALIYAPANICKENTHURUTHU

Blo|o|~N|ojo|swin-

Findings and Discussion on River Water Quality

Physical parameters like turbidity and colour shewde variations. The colour of the samples wasegaty high
because the river receives considerable run-offifnigh the lying terrains during the rains, whick aery frequent in the
region. The sites which showed high values aretifieth as centers of developmental activities li@arism, urbanization,
paddy cultivation, or the downstream reaches ofoirigmt discharge stations. The concentration dbeatlike Ca, Mg,
Na, K recorded low concentrations and within theSHImits during all the five seasons. It is repdrtthat the
concentration of iron is relatively low. Dissolvedygen concentration ranged from 5.87 to 8 mg/lo@tie is one of the
anions which determine the total salinity of watad make a quantitative accumulation of this ameer a period of time
is an indicative of anthropogenic pollution. Highlaride content in water bodies harms metallic pipel structures as
well as agricultural crops. Dissolved oxygen isessary to sustain aquatic biota and it also prevalself purification
capacity to water. Biodegradation of dissolved psusled and deposited organic materials dependsygen, as also on
the respiration of aquatic biota. If the river isalily loaded with organic materials, the amounbxfgen consumed may
be more than what can be absorbed through watémtaiface so that the oxygen content quickly fallissolved oxygen

values of most of the samples were above the mimimaguirement

Table 4 1: Variations of Parameters at Various Samiing Points

Desirable Sampling Points

3l Limit as

Characteristics Unit Per is
No 1080020 | 1 2 3 4 5 6 7 8 9 10

12
Hazen/Pt
1 | Colour . Co. 5 30 20 5 5 20 10 10 10 20 10
Units

2 (T,\‘IJ%‘)"W NTU 1 207 | 152 0.60 0.49| 590 149 249 122 27273
3 | Ph 6585 | 667 663 6.66 660 685 701 687 297, 669| 7.74
4 | Electrical 393 | 564 65.2 60.8 63.3| 505 638 447 4p.8 @380

Conductivity
5 | Temperature | °C 289| 288 28.9 289 289 200 291 2900 2b.0 22p.
6 Acidity us/cm 8 6 4 6 6 6 8 6 8 Nil
7 | Alkainity mgllitre 200 20 20 24 24 20 20 24 18 2D 100
8 gg‘)’hate @s | mgiitre 200 1.0 1.0 1.0 1.0 1.0 1. 1.0 1. 110 4a5

Total Dissolved . A
9 | Soligs(Tog) | malitre 500 19.4| 283 32.4 30.5 31 293 315 422 232 12300
10 | TotalHardness| oo 200 14 22 22 22 28 26 26 20 50 5500

(as CaC@

11 | Calcum(Ca) | mgliitre 75 4 6.4 6.4 8 6.4 4l8 g 65 8 320
12 Mag”e)s'“m(Mg mgllitre 30 0'297 1458 | 1458 | 0486 2.916 3'240 1.458 | 1.458| 7.29 11142'
13 | Chloride(Cl) | mg/litre 250 12 12 16 14 12 h 14 0 1| 60 | 16900
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14 | Fluoride(F) | mglitre 1 0'518 0170 | 0200 | 0200 0.185 0'020 0200 | 0.185 0'518 0.950
15 Iron(Fe) mgllitre 03 | %% | 0337 | 0169 | 0258 0307 %20 | 0218 | 0.40| °37| 019
16 | Nitrate(NQ) | mglitre a5 | %) oe18 | 0800 | 0308 0948 0% | 0.824 | 0467 O | 0713
Residual . . . . . . . . . . .

17 Chlorine (Rc) mg/litre 0.2 nil nil nil Nil nil nil nil nil Nil Nil
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Bacteriological Analysis
Table51
Mpn of
SINo | Coliforms Mpg:lif =
In 100ml

1 1100+ 460

2 1100+ 150

3 210 210

4 20 7

5 93 4

6 35 9

7 1100+ 210

8 1100+ 460

9 150 28

10 460 460

The stretch between Angamaly and Kochi is a highthustrialized zone in the Periyar river basin. Hieor -
Edayar region of Cochin estuary presents a typgample of industrial pollution. It is situated Xm north of
Eranakulam town area; Eloor is an island of 11@kr in which most of the industries of the area situated. The Eloor
- Edayar region, about 20 km from the point whéwe Periyar river meets the Lakshadweep Sea, isthestrial hub of
Kochi. There are more than 247 chemical industresluding Hindustan Insecticide Limited (HIL), Fdizers and
Chemicals Travancore Ltd (FACT), Indian Rare Ealttdy Travancore Cochin Chemicals, Cochin Minewatsl Rutile
Ltd (CMRL) etc. These industries take considerat®unt of fresh water from Periyar river and alszltarge effluents
treated or partially treated. Colour of these sasiplaried from 6.8 to 35.1 Hazen. For all sampdeseported value of
colour was higher, i.e. greater than the desiréibilg of 5 Hazen. Turbidity varied from 3 to 34 NTOurbidity values
were highly correlated with iron (0.9975). Concatitn of iron varied from 0.09 to 1.5 mg/l. Highlwva was reported at
Station 3 and it was beyond the BIS limit. Dissdh®n showed good correlation with colour (0.9968Y turbidity. The
samples were found to be contaminated with iromidity and colour. Oxidation of dissolved iron peles in water might
have changed soluble iron in to red brown solidtipias of ferric hydroxide, which might be the reasfor the red
coloration. The source of iron can be from theueffits discharged by the industries.

CONCLUSIONS

Water samples were collected from 10 stations atbagstretch of the river during December 2015. reseilts of

analysis are given below:

* Most of the physic-chemical water quality paramettceed the desirable limits of the
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Downstream stations during all the seasons.
Bacteriological analysis clearly indicates the mi@al contamination of the river.

The analytical results of an emergency survey cotedlin the downstream stations of the river retiealextent

of heavy metal pollution due to the flushing ofuisttial effluents directly to the river.

pH analysis points to the fact that the ground watemples are acidic in nature; as per the quslapdards of

BIS, 70% of the samples are not fit for drinking.

The contamination of well water by nitrate (3.9 #sampled wells) is observed in some cases asddiié to the

proximity of wells to the septic tanks or leactspit

Microbiological contamination is another major peh observed, more than 90% of the wells are
bacteriologically contaminated due to feacal p@lutand this situation warrants for immediate aediquical

disinfection of the wells.

Pesticide analysis carried out for four selectemigdwater samples from Idukki district indicated gresence of
pesticides in all the samples and the concentratiomged from 0.104ip/l to 1.319&g/l for Aldrin, from
0.53931g/l to 1.279g/l for Dieldrin and from 0.096ig/l to 0.6244g/l for Endo sulfan-beta. The wells in which

high pesticide content is observed are located theaagricultural fields.

Malayattur, which is a pilgrimage centre on theksaof Periyar River, reported high Palmer’s indakue during
different seasons which indicates high organic ammation. It supports the presence of most paltutblerant
genera like Ankistrodesmus, Scenedesmus, Oscilatédmabaena, Synedra and Navicula and Rotifer like

Philodina, a pollution indicator.

Plankton reported from Paathalam and Edamulla whbrélla, Scenedesmus, Oscillatoria, Synedra and

mastigophora like Euglena.

The presence of Chironomidae is dominant at Kalaghder the bridge), which receives untreated mpaici

effluents.

The assessment of pollution indices indicates $itations of Aluva Manappuram, Chowara, Manjummal an

Eloor Ferry (Mixing Point) are facing problems doalisposal of organic waste.
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