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A ST'UI}Y ON Tilli STATUS OF WATEI{ QUAL}TY AT ANIBARAN{PALAYAN'I SII'E OIl
,AI-IYA}T ITI\/1i}1 \\/I'I'H CHANGII IT,I SEASON AND ASSESSING ITS ST]I'|ABILI'|Y }-OTT

I { U nit,A.N COh S tll\4 1'l-I ON B dsltl} ON IN I} l AN S'IAF,I DARI}S 1 0500 : 20 1 2

llurri Jagadeesh Yadar', 1,. Pril,adharsini

ABS]-RAC'I'

in the current sturl\,, the n'ater samplcs n'ere collected from Ambarampalayam site near

Poll:ichi, {or one ve:rr from.}unc 2018 to Ma1,2019 for carrf ing out ph1'sico-chemical:rnalysis.

Thc w':rter sample s \1ere prcsrrvcd at lox' tempcraturc to carrl'out analvsis of r':rrious

paramcters *,liose values x,on't changc x'ithin certain time limit. Thc par:rmeters chosen for
er,aluating n'afcr qualitl, include Temperature, pII, Blcctrical conductivit5,, Total dissolved

solids, Alkalinit'r,, Biological Ox\,gcn l)emand (tsOD), Chemical Oxy'gen Demand (COD),
Fluoride, Total H:rrdness, Chloride, Nitr:rtc and Ir"on. Thc mcthods emplol'ed for analysis are

as per standarcl rnethods recornrnended b1' APHA. Thc rcsults obtained \l'ere coilrp:rred n'itlr
Indi:rn Standards and an1' r,:rriation may bc influenced b1, samplc loc:rtions, time of s:rnrpling

:rnrtr activities carried out around thc site of the river. Hence, it is recommended that the n'atcr
can be used for drinking purposes x'ith proper tre:rtment and rcgular n'atcr qualitv
monitoring.

Introduction

\\/ater fornrs the basis and essential for all living organisms cxisting in the Universe. Watel acts as a

rneclium in or"ganisms in lr,hich complex metabolic pr:ocesses ri,hich are necessarl, 1br'lif'e takc piace.

Olganisr-ns simph,cannot firnction nithout \\rater and i1'deprived u-ill lapidly die. Organisnr not ouly
lucccls u,alel but also needs the clean u,ater. Hurlan beings are af- cted b1, tire rnost subtle r,ariatiotrs
in u'ater chenristrl, and suppl1,. According to Wor'lci l{calth Olganization (WHO) au estinrate
nrentionccl that 1200 million people lack a satislactor'1, ol safe r,vater suppl,v l1l. Water qualitl,is thc
measLrre of the suitabilitl, of r,iater fbr a particular usc bascd on specific ph1,sical, chemical" ancl

bioiogical c:halacteristics. Asscssnrent o1- the qr-ialit1- ol a r.r'ater body. rvhcthcr surlace rvaler or
gi'olrr-idrvatcr. can hclp urs answcr clllcslions abor.rt uJrethel the u,atcr is acceptable fol dr"inliing.
bathing. or irrigatiorr to naure :r f-en appiications. It also allou,s scicntists to detenniue u,irether Lhe

\\,atef in a particuiar svstem is improvine or' \\-olscniug anci rvliy. We can use the results of lvalcr
qr-ralit1, asscssments to col-npare the quaiity o1- u'atcr 1l'om one uiater bod1, to another in a region.
State. or across thc u,hole country.

TI.ie uscs olu,ater inciude (i) domestic (i.e.. dlinking. cooking, u,ashin-e, balhing and gardening etc.

(ii) public purposes (cieaning streets. recreational purposes like srvimnring pools. public fbuntajns
anci oritamental ponds, fire protection and public parks). (iii) industlial purposes (processing, cooling
and heating), (ir,) agriculturai purposes(irrigation) and (r,) i'orver production (h1'dro po\\/er and steam
pouier).

lnclia has long tradition of mana-ein-9 u'a1c1'. but increasing denrands and abuse due to population.
inc'iustlial glolr-th zind agriculturai development iloses neu, c.halienge. Surl-acc tr,aters availablc in

rivcls. 1akes, ponds and danrs arc used fix' ch'inking. irrigation ancl other purposos. l)atrs zire

conslructeci 1'ol differcnt purposes like ll,alcr: needs for urbzrn poinlation. irrigation and industrial i,isc.

Detemrining rvater qnalitl, requires the nrcasurement ancl anall,sis of specific characteristics rvhich
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inc ir-idc such llarameters as tcnrpclalulc. dissoh'ec'l nrinct'al contellt. auci bacler'ia. 'l'hese

chalactelistjcs ale olien con-rpared nith stanclalcls sct b1,re-unlatorl'agencics to dclcl'ntine if the tt,atcl'
is suitzrble for a palticular use. Sonrc u'a1cr qualitl'piu.ulretcl's can bc deternrineci "jn-sitLL" tleauiug
thal thc1,al'c llcasul'ed clilectlr-in the stlcanr ol n'ell. These inclucic Lenrperatllre. pH. ciissolr'cd

ox),scn. conductivitl,. anci tulbiditl'. Othcl chenrical and biological iralarneters ale anal,vzed iu a

laboratory fi'orn sarlples collccted in thc u'ater bodl' o1-interest.

Waler qualitl'avaiiable fbr specilrc uscs will ciecline u'ith pollutiott. Fot'cxiunplc u,ith trtro-qressir.'c
qr:ality clctclioration. u.alel Llscs mav successivcl,v shift fiom cirinking to bathing u'ater. u,ater fcrr

liveslocl<. agricuitulc iilrd industt:jal uses and so on.

it has bcen def]ned as uialcr that is fiee lionr pathogenic agents, tree fiorl harmful chetnical
substances, pieasarirt to tastc i.e., fl'ee fiom colour and ocior-rr is usable fbr domestic pnrposes. If it
c-ioes not fltlft11 thcse cliteria, u'atel is said 1o be pollutecl or conlanriuated. Wiiter: pollution occurs

u4ten u,aler bodv is adversell' al1-ectccl due to thc acidition of undesirablc traterials to the lvater.
When it is unflt fbr jts ilttcnded use. u,ateL is considclcd polluted. Watel qualitl,basicallr,re1'ers 1o tlte
phl,sical. c.herrical and biological clraractclistics of rvater. The ph1,'sico-chemical methocls at'c used to

cictect thc effects of pollution on thc 'nvatct quaiit,v.

Changes ir-r tl-re wzlter qr-ra1it1, are reflectcd in the biotic cor-nmunitl' slructure . To plotect public health.

regulations on palhogcn c()lrtanrjnation have been developed 1br rvatel boclies. I)rcscnce of f'ecai

coli{blnr is typicall-v useci as an indicator for the prescnce of pathogen. 1'he colilortr bacteria gror.tp

consists of several gencra ol bacteria belonging to the famill,entcrobacteriaceae. l'hcse n-rostly

halmless bacteria iive in soil. rvatcr. and the digestive s1,s1em of animals. Fecal coliforrn bacteria,
u,hich belong to tiris gr"oLUl. arc prcscnt in large numbers in the leces and inte stinal tracts of humans

ancl other rvamr-bloodecl aninrals, and can entet u,atcr bodies from human and aninral u,aste. If a

large number of fbcal colilblnr bactclia (over 200 colonies/100 rniililitels (nr1) ol u,ater sarnple) are

lbund in rvatcr. it is possible that patirogcnic (disease- ol illncss-causing) or'-eanisnts arc also present

in the u,ater. Fecai colifbrm b1' therrselr,es erre usuall1' not pathogenic. Thcl' ale indicator organisn-ts"

ufiich means thcy ma-v indicate the plesence of, other pathogenic bacteria. Pathogens al'e t1'picail1,
prcscnt in such sr-nall arnounts it is inTpracticai monitor them directll'.

Srvirnrrir-rg in lr,aters u,ith high levels of I'ecal colifornr bacteriir increases the chauce of
developing iilness (Ibver. nalisea or stornach crar"nps) frorn pathogens cntering the bocil'thlough the

rnouth, nose. cars. or cuts in the skin. Diseases and illnesscs that can be conlt'acted in u,ater u,ith high
1-ecal colilbn-n couuts include typiroid f-ever. hepatitis. gastrocnteritis. c11'scn1er1' altd ear inltctions.
Fecal colifbnr. like otl.rer bactcria. can usu:ril1, bc killed b.v boiling water ol b,v treatir.rg it u,ith
chlorine. Washing thot'oughl1, u,ith soap afler contact u,ith contarninatcc-l u,ater can also help prevent
infbctions.

Keeping the above facts. an attempt has bcen rnade to evalr-ialc thc pi-r1,5ic6 cltcrr,ical quality o1'tvater

of Aliyar River for citange in water qualitl,u,ith seasoiral variation and drinhing u,a1er applications.

N{ETHODS AND MATERIALS
Studt'arca

'fhe study area Ambarampalal,am site is located or-r aiiyal tjvct' neal Pollachi tair"tk, Coirnbatore

distlict. J-antil Naclu. Alil,al river flou,s in a nolth-u,cslerly direction fbt' about 37 kms in Tamil Nadu

and enters into Kerala and finai1-v confluence in Bharalhapuzha. Atlbiirat-upal1,x1ll site u'as locatcd at

2



a latitude of 10"37'49" N and a longitude of 76'56'50"8. Fig.l.Shows the location of the present
study area. Ambarampalayam receives rainfall through South West monsoon from June to
September, North East Monsoon from October to December, January to February (Post monsoon)
and March to May (Pre monsoon).

Sample collection

In this study, the samples were collected from Aliyar River at Ambarampalayam Site. The samples
were collected once in every month from June 2018 to May 2019 around 08:00AM to 09:00AM to
maintain uniformity. The samples were collected in a clean white polythene container.

Fig.1. Location of present study area of Aliyar River
Great care was taken in the collection of water samples to secure truly representative samples from
different locations of dam and also to prevent any extraneous contamination of the samples at the
time of collection. The preservation procedure includes keeping the samples in dark, adding
chemicals, lowering the temperature to retard reactions or combination of these. Collected samples
were brought to the laboratory and kept in the refrigerator for later analysis.

able.1. Methods emploved for analysis of physico-chemical Darameters[2
S.No Parameter Units Methodolosv
I Temperature OC Mercury Thermometer
2 pH Potentiometric Method
3 E,lectrical Conductivity pmhos/cm Conductivity ce11 Potentiometric method
4 Totalalkalinity ms,ll Titrimetric to pH 4.5
5 Biological Oxygen

Demand(BOD)
mgll Modified Wrinkler's titrimetric method

6 Chemical Oxygen
Demand (COD)

mgll Liebig Reflux condenser methodiClosed
Reflux Method

7 Fluoride msll SPADANS Method/ ISE method
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€
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IJ
'l'otal Hardness mg/1 F.D'l'A l-i trirnctric \4ethod

() Chlolides nrg/1 Arsentor-netlic titlation l\4ct hod

i0 Nitratcs mg/i Ion Selective lrlectrode N4ethoci

1i llou rng/1 Phenanthro1ine spcctropho1onretric \4ethoci

t2 'l'otal Colilblnr Count/100m1 N4ost Probable nunrbct' N{cthod

l-) l'ccal Colifornr (loLinl/100nrl N4ost Probablc number Method

T:rble.2.u,atcr qualitl' parameters and lndian Stantlards f'or r,arious chemical antl biological
constituents [3]

S.No.

l

2

J

Pararneters

Odor

raite

Alkalinity,(as
CaCO3) (mg/l)

Sulfate (rng/l)

Fluoride (mg/l)

Chloride (m-u/l)

Iulbidity (NTtl)

pH 6.5 to 8.5

Drinking water

IS 10500:2012

Pennissibie Limit Maximum t-imit

Agreeable agreeaUle

Agreeable Agreeable

i'robablc lrllecls

Aestheticalll, unci esirable.

Aeslireti cal11, undesirable.

\T - ,.-r,.-,--rr.--- All-ccts tziste. corrosivity &l\() I'clll\ilLl()l'l
syste m.

supply.

4 May cause gisiio-;ntestinat

i5

6

rDS @g/1) 500
:

Hardness (as , 
200

CaCOi ) (rrrg'l )

Nitlate (mg/l) l{T-l

2000

600

600

No relaxation

400

ir:ritation. corrosion anci laxalive
eff-ect to new Lrscl's.

( 'a ttscs sca lirt u. excessir e soap
.cor-r sr-rnrption. cai ci fi caticln of arterj cs.

irnparts unpleasant taste" deictcrious
to humans in presence of high pH.
hardness and TDS

Causcs infant methaemoglobinaemia.
at very high conccnlralion causes
gastric cancer anci effects cenlral
nervoris& cardiovascular sl,sten-r

Causes gastro-intestinal irr:itati on.

Alorrr.t riitlr l\lg ol Nl cun lurrc r
culhar'1ic cl'j-cct. Cortcctttt'lttioit tttorc
tlran 750 nu/l nril\ ltar e laratir c

eff.ect

Recluces dental carries. very high
concentraticlr-r m.r\/ calrsc crippling
skeietal f}-rorosis

NIar he in.lrrrious 1tr lrclrt or ki,-lne1

patients.'l'aste. indigestion, corrosion
&pal atabiiit,v alc al'{i:ct cd

Indicates pollution/ contarrination

200

200

tn.
.:

10i
i
:

i
i]. -.-.]. 11

1

250

)

1.5

1 000

10

t2 Canses rvater botle discases likc
coiilorm iaundice; T-vphoid. Cholera
etc. produces inf-ections iuvolr,itrg
skin mucoi-rs rr-rcr-nblane of e1,cs. ears

iind throat.

l'otal Colifbmr.
Fecal Colifblnr

(cfu)
0

4
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llcterm in:rtion of n'atcr qunlitl' p:rrameters
The anaivsis ol- r'alious pirl,sico-chenrical paranreters nellcly'tcnrperuture. pH.Eiectrical

concluc:tivitr.. Total Alkalinitl'. Biological Oxl,gen I)emanci (llOi)). Chcujcal Oxy'geu Demand
(COD), Fiuoride. Clalciunr. Cirlorides" Nitrates zrr-rd irc.r-r u,crc carliccl out as per stanciard methods.
'i'he methods emplol,ccl for anal1,sis o1-phvsico-cl-rcnrical paranrclcls alc -u.ivcn in'lablc.1. A blicl-
clescription olthese palanrctcls har"c been cljscusseci bclorv f5l
Tempcrature
'I'cmperature is zr p1-r1,sical propertl' o1- nratter that quantitatir.ell, expresses ho1 and cold. lt is the

manilestaticln olthelnral eners=\'.;rresent in all matter. u,hich is thc sourcc o1-1l-rc occlulence o1'heat, a

1'lorv o1'energ)'. nhen a bodl,is in contact u,ith another that is coldcr. In u,aler ecosl,sterl tire
tenrpcrature contlols the ralc o1- all cherlical rcactions. 'fhc temperature of sarrpies \\,ere taken at the

sanrplc'location itseif using a nrcl'cllfv -in-glass thermorleter u,hich r,r,as inserted to thc clcpth of 2 ur-r

lot'about 3 nrinutes. The readir-rgs \\crc expressed in degree CelsiLrs ("C).

pH

pH is a rreasul'e o1-hou, aciclic/basic rvater js. The range goes f}om 0 to 14. u,ith 7 being r-reutral. pH

of less than 7 indicate aciciitl,. u,lrereas a pH of greater than 7 indicates a base. The pll o1'rvater is a

ver1,' importalrt nreasulemr'nt concelnin-q u,ate1' qr.ralit1,. it is defined as negatir,e log o1'I{ydrogen ion

conceritralion. plJ of the sar.r.rples rvere deterrrined by using digital pH mcter (Make: Elico LI 127 pH
meter).

Elcctrical Conductir.itl'

Conclr,ictivity is a nreasure o1-n'ater's capabilitl,to pzrss eiectrical flor,r,. This ability is directll,related
to tire concentration ol- ions in the u,ater. l'hese conductive ions come lrorn dissoh,ed salts and

ir-rorganic maleriais sucir :rs allialis. chlorides. sulf-idcs and carbonate corrlloLurds. Clompounds that

dissolve into ions are also knou,r-r as clcctlolytes.'firc morc ions that are present, the higher the

conductivitl,of u,ater'. i,ikevvise, the f'erver ions that are in the rvater. the less corductivc it is.

Distilied or cieionized u,a1cr can act as air insulatoi: due to its ver),1sq, (if not negligible) co:rductivity
vzilue. Sea lvater. on the other i-rand. has a ver)' high conduclivil),. Electrical conductivity rvas

nreasured usin-u Conductir,it),TDS meter- 308. The eiectrode of the conductivitl, meter is dipped into
the sample and the readings rvere noled for stable r,alues in pmhos or Sicmens(s).

Total Alkzrlinitv

Alkalinity is the capaci11, o1\,ater to rcsist changes in pll that u,ould nrakc thc waler morc acidic. It
shoLrld not be confused ivith basicit), u,hich is an absolute r-neasurenrent or-r the pH scale. Alkalinitl, is

the slr'ength of a buffer solr.rtion composed of u,eali acids and their conjugate bases. lt is measured b1'

tilrating the solution u,ith a monoprotic acid such as HCI/H:SO+ until its pH changes abruptly. or it
reachcs a knou,r'r cr-rdpoint rvircrc lhat happens. Alkalinit.v is crplessed in units of mg/L u,hich

corrcsponcls to thc arlount ol nronoplotic acid added as a titrant in millimoies per litcr'. l-he sarnple

u'as titratecl agaiirst 0.1N Sulphuric acid in tire presence of phenolpirthalein and Bromocresol green

indicatols.

5
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Tot:rl H:lrclncss

\\/atei'haldncss is the antor-int o1-ciissoii,ecl calcium and nlagnesjur-n iu tlre u,atct'. Ilard u,atet'is high

in dissoli,cd nriircrals. 1arge11. calcium anc'i magnesiunr. Gcncral guiciclines fbl classil'icaLiort of
u,ilters are: 0 to (r0 mg/L (mi1)igrams pcr litcr-) as calcinn-t carbonate is classificd irs soll.6l to 120

ntg/I, as rloclelalclr,hard: 121 to 180 nrg/l- as hiucl: and nrole than 180 m-s/L as vet'y hard

!-luoridc
Flr.rolide at a lou,er conceulr:rtiou at ait avelage of J nrg/1 is rcgaldeci as atr itlpot'tait1 ctr:tstitttctrl o1'

cir:inking \\-atel i4]. SLrrfacc \\,ater generaliv contains iess that 0.,5 ntg/i 1'lLroricle. Hott'et'ct. u'hetl

preselrl ir-r u-rr-rc,ir grealL-r' ctrDccittt'lrtioit. it becollles a llo11tt1atlt.

Chloride
Clhlorides n-ray gct into sr-u'facc \\,atcr fi'orn scvet'al sout'ces includes rocks cot-ttairting clrlolides.

agi:icultr-rral runofl. rvastcu,ateL fronr jnclLrstries" oil rvcll u,astes. ef}'lLrent rvasteu,atct'Il'or-rt n-astervater

tl'eatmenl plants. road salting. Tire eslimalion o1' chlolide r,t,as c-arried out according tct the t-uetiroci

mcntioncd in APtlA. Silr,er nitrate reacts rvith chlorillg, i1 ver'1, sligi-rtl1, soluble u{rite prccipilate of
silver chloride is lbrrncd. At the euci ltoil'rt u,hen all chloride gets plecipitated. Il'cc sitrr,er ions rcact

rvith c,hrontate to lblm silr,er chrornate o1 redclish bLott,n colour. The sar-nple \vi'IS titrated a-uaittst

stanclardized silr,el nitrate solution using potassir-ur chromate soir-rtiot-t in rvatel as itrdicator.

Nitr:rtes

Nitrate is an inorganic cornpound that occuls under a varietl,ol-conditions in the ettt,iLc'rt'tt-t'tct'tt. both

natural11, and sytrtheticalll'. Nitratc in drinhing u,ater is rneasured cither in ternts of the auronttt ol
nitrogen plesenl or in telms o1'both nitrogen and ox1,gen. l'he lcdcral standard for Iritrate in ct'inking

r:liatcr is 10 mi11igl'ants per liter (10 mg/l) nitrate-N. or'45 mg/l nitrale-NO3. N4ethemoglobinemia is

the most signil'rcaut health probiem assocjalcd with nitratc in drinking tvater.

Iron
iron is tire second ntost abundzrnl mclal in the ealth's crust. of u,hich it accoltt-tls for about 5ol0.

lllqrer-ital iron is r'arclv founcl in nature. as thc it'on iotis Fe2+ und Fe3+ r:eadily combine u'itl-t

oxlrgen- :urci surllLrr-coutainju-q conrpr)ullds to fcrrm orides. h1'droxides. carbonates, attd sr-rllic1es. Iron

is ntosl con-irronly lbund in trature in the form of its orides. Kidncl, stone relalcd probienl nta-Y

dcvelop if calciurr and iron contenls are high" Iron was estimated Lrsing Phenauthroliue

spectropholorretric nr c1h od.

Biolo gical C)x1' gcn Ilenr :rnd

Biochenrical ox1'geir dernaird is a nteasure of organic matclial contamination in tt,rttcl cxpressecl in

mg/I. BOD is clcfined as thc alnour-rt of dissolved oxl,gcn rcqr"rired fbr biocl'remical decotttpositiort of
organic compounds and the oriclalion of certain inorganic nraterials. 'l'he BOD rvas I-ueasurcd

according to moclillcrl \\,'rinkler''s'i'itralior-r mcll-rod. Tire plinciplc of tire Ircthod iltvolves tlteasurilt.'

the dif{'erencc in oxr-gen ctrnccnlr'ation of sample belbrc and afier incubatiou f'ot'5 ciavs at20'C.

Chemical Oxygen l)cm:lnd

COD is tire arlount o1-clissolvecl oxl,gcn recluired to cause chet-uical oxidatiou ol-ll're orgauic tn:rterial

in rvatcr. Both ROD anci COD ale ke1, indicators of the environmental heaith o1- a surf'ace u'ater

suppl1,. Thc sample \\,as anal1'zecl 1br CIOD using Liebig reflex condeuscr rrethoci/Oper.r Rellux

Methoci.
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Results and Discussion

All the water quality parameters were analyzed at Lower Water Quality Laboratory, Southern Rivers
Division of Central Water Commission. [6]

Temperature

Temperature is one of the most important ecological and physical factors which have a profound
influence on both living and non living components of environment, thereby affecting organisms and
functioning of an ecosystem, though the temperature influences the overall quality water, there are

no guideline values recommended for water. The temperature has been ranged from 230 C to 25.50C.

Electrical Conductivity

The electrical conductivity of the water samples ranges from 104 pmhosicm in the month of July
2018 to 645 pmhos/cm in the month of November 2018. Electrical Conductivity is usually the
measure of ionic concentrations present in a water sample. The conductivity of most freshwaters
ranges from 10 to 1000 pS cm-I, but may exceed 1000 pS cm-I, especially in polluted waters, or
those receiving large quantities of land run-off.
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Total Dissolved Solids

Total dissolved solids (TDS) is the term used to describe the inorganic salts and small amounts of
organic matter present in solution in water. The principal constituents are usually calcium,
magnesium, sodium, and potassium cations and carbonate, hydrogen carbonate, chloride, sulfate,
and nitrate anions. The presence of dissolved solids in water may affect its taste. The palatability of
drinking water has been rated by panels of tasters in relation to its TDS level as follows: excellent,
less than 300 mg/litre; good, between 300 and 600 mg/litre; fair, between 600 and 900 mg/litre;
poor, between 900 and 1200 mg/litre; and unacceptable, greater than 1200 mg/litre. Water with
extremely low concentrations of TDS may also be unacceptable because of its flat, insipid taste.

Total dissolved solids (TDS) is usually low for freshwater sources, at less than 500 ppm.ln the
present study of ahyar river at Ambarampalayam TDS found maximum in November 2018 though
in acceptable limit.

Total Dissolved Solids
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pH

The pH of the water samples ranges from 7 .4 in the months of July 20 1 8 and April 20 1 9 to 8.2 in the
months of November and December 2018. In this present investigation, the values of pH indicate
that the water is slightly alkaline in nature and the range of pH for domestic use recommended by
BIS is 6.5 to 8.5
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Total alkalinity:
The total alkalinity of the water samples ranges from 32 to 181 mg CaCO: lL.The maximum and
minimum values are recorded in the months of December 2018 and July 2018 respectively.
Alkalinity is an estimate of the ability of water to resist change in pH upon addition of acid.
Alkalinity of water is measure of its capacity to neutralize acids. This is due to the primarily salts of
weak acids or strong bases. Bicarbonates represent the measure fom of alkalinity. Bicarbonates are

formed in considerable amount from the action of carbon dioxide upon basic materials in soil and
other salts of weak acids.
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Total Hardness
The sources of Ca and Mg in natural water are various types of rocks, industrial waste and sewage.

There is evidence that hard water plays a role in heart diseases. The maximum value of total
Hardness in the water sample during this one year period was observed in the month of November-
201 8 and December-201 8.
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Total Hardness
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Chloride
A maximum value of 63.9 mglL and a minimum value of 13.6 mglL were observed during the
months of Novembet-2078 and January-2)I9 respectively. High chloride ion concentration indicates
organic pollution in the water. The chloride concentration on fresh natural water is quite low
generally less than that of bicarbonates. Chloride is a natural substance present in all potable water
as well as sewage effluents as metallic salt. Many researchers reported that rainlfall add chloride
directly. It is low in summer as compared to rainy season and occupying the intermediate position in
winter [5].

Chloride
80.0 63.9 66.2
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Nitrate (NOr-N)
Nitrates are very important nutrient factor in aquatic ecosystems, generally, water bodies polluted by
organic matter exhibit higher values of nitrates. The variation in the nitrate content of water samples
ranged from 0.10 to 10.10 mg/L. This can be observed from the plot below.

t1
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Nitrate as Nitrogen

Aliyar at Ambarampalayam

Iron
Iron content varied from zero to 0.069. This is within acceptable limits as per IS 10500:2012. The
permissible limit of iron is 0.3 mglL.

lron
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Fluoride
The Fluoride content of the river water samples varied from 0.03 to 0.78 mglL during this testing
period. The Fluoride content is within the permissible limits as per Indian Standards.
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Biological Oxygen Demand
The high value of BOD indicates the presence of domestic. industrial wastes in huge quantities. The

level of BOD depends on temperature, density of plankton, concentrations of organic matter and

other related factors [20]. Organic matter was indicated by comparatively high BOD level. Water

with BOD levels < 4 mgll are deemed as clean, while those > 10 mg/l are considered polluted and

unsafe. BOD was ranged from 0.4 mg/L to 3.2 mglL l5l.
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Chemical Oxygen Demand
COD values convey the amount of dissolved oxidizable organic matter including the non-

biodegradable matters present in it. The minimum values of COD in sampling station might be due

to low organic matter. While the maximum value in stations might be due to high concentration of
pollutants and organic matter. COD is one of the useful indicators of organic and inorganic

substance of river water by sewage discharge and anthropogenic activities.The minimum COD value

was observed during the month of April-2019 and maximum value was observed in the month of
March-2019.
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Total Coliform and Fecal Coliform
The Total coliform and Fecal coliform count in water as per IS norms is to be zero for drinking
water. But the presence of Fecal Coliform in the water conveys that water is not fit for drinking
without proper antimicrobial treatment.

Chemical Oxygen Demand
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CONCI,USIOIi
J-lie anallsis o1'ri,atcr ol'Aii1,ar I(iver at Anrbaran'rpalavar-n sitc shon's tirat the pll, irlectrica)

conductiviLl' l-otal alliaiinitr,. ClalciLrm. BOI). COD. IrlLroi'ide. lron. Nitratc anci chioride are u,itlrin the

pc:missiblc limits u,ith somc cxcclltions in fbn'nro:rths. The Totai Colil'olrr and Fccal Coliforrr rr,hich

are regarded as indicator orsairisnrs fbr bacteriologicai pollution lbunii to be not ri,ithin in the

pcrntissibic linrits as pei'IS 10500:201?. Feu,pararreters shon'ed liltle highcr valucs in thc rronth of
t.\ovenrber'. I)eccnrbcr 2018 (during North IJast Monsoo:r) uhich nright Lrc due to thc Iturnan

activities ncarb! tirert area sucir as iaundr1,. rcaring o{' anirrals. llshirrg. se\\,age rniring. other

agricultLrrai inltLrts iiroLurd this area of the rivcr and largc runol'1'olx,ater collecting huge qualrlitv of
lirastes 1r'on-r surrounding into lirc n-r:rinstrcanr o1'the river. The studl,revcais that. tirc water quality of
AIil,ar River is reasonably good and 1rt fordrinkirrg pLrposcs but ncecis propertreatnrentto nrinimize

the contaurination bcforc consun-rption as Fecai Clolilbrnr present in the urater urav callse sornc

d i seases.
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SEASONAL AND INTRA-ANNUAL VARIATION IN THE WATER QUALITY OF NOYYAL
RTVER AT SITE ELUNUTHIMANGALAM

Maneesh T P*, Priyadharsisni L
Lower Cauvery Water Quality Laboratory, Central Water Commission, Coirnbatore

* Conespondence - tp.maneesh-cr.r,'c@gov. in

Abstract

This study investigates the time series measurement of water quality parameters in the Noyyal River at

Elunuthimangalam u,hich predicts the present water quality status of the study area, one of the water quality

hotspots in lndia. All the samples were collected thrice in a month at a fixed time in the morning during June

2018 to May 2019. The water samples collected for the analysis of diff'erent physico-chemical and biological

parameters from Elunuthimangalam site based on standard procedure to study the seasonal and intra-annual

variability in the water quality of the Noyyal River during 2018-19. Further, Principal Component Analysis tool,

multivariate statistical technique, used to understand the temporal variation and interpretation of u'ater quality

datasets. A seasonal river which flows mainly during monsoon, Noyyal River congregate for the rest of the year

to sewage and industrial effluents from the textile cities in its basin. Our observations suggests that most ofthe
parameters fails to meet the quality standards specified by the BIS.

I. INTRODUCTION

A river system consists of main river and its tributaries, which carries substantial load

of dissolved and particulate matter from natural and anthropogenic sources in one way. There

are numerous impacts like climate, lithology, atmospheric and anthropogenic inputs reflects

in the quality of a river (Bricker and Jones, 1995). The river water contamination is a matter

of great concern all over the world in recent decade (May et a1.,2006; Ouyang et al., 2006).

Pollution of a river first affects its chemical quality and systematically devastate the aquatic

community by distracting the food web (Joshi et al., 2009) and also generates around 80% of

all illness across the world (Budhathoki., 2010).

The Noyyal River originates in the Vellingiri hills in the Western Ghats of Tamil

Nadu and flows through Coimbatore. Tirupur, Erode and Karur districts of Western Tamil

Nadu before its confluence with the Cauvery River at Nolyal hamlet in Karur district. The

total Iength of the river is about 180 km, flowing from west to east encompassing a catchment

area of 3510 sq. km. The basin with an average width of about25 km. is widest in the central

part with a width of about 35 km. The cultivable land in the river basin is around 1800 sq.

km. The population density in the basin varies from 120 persons/sq. km. in the countryside to

1000 per sq. km. in the cities. The Noyyal River catchment area is characterized by

inadequate rainfall. As a result, the Noyyal River Tank system was developed years back in

the region to hold the river overflows from the N-E and S-W monsoons. The river forms the

southern boundary of the Coimbatore city and acts as a major drainage course carrying the
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stonr \\'aicr ciischalge. l'hc rceion is thnrjliar for tertilc production throLrgh its textile,

Lrleaching and d1'cing inclustlies. Tilul-rr-rl Citv alonc has nrcue than 6500 hosiclv ancl gaur-rcn1

jnclustries and 750 bleaching ancl cl1,eing incluslrics. Inclr-rstlial eitluents har.c contirlomised

agricultr-rre in thjs basin b1-polluting both thc glound nateL and the surlacc uiateL.

Irot'asscssii-rg the \\'aler clLralitl'phvsico-chemicai anci biological properties are used

(N4anjalc et al." 2010). With thc objcctivc o1'assessjng the qi-ra1it1.of u,atcr'l'esolrlces" ancl to

checl< the ef1bctirreness 01'u,atcrllcatnrcnl arnci sr-rppi1'b1,the concemecl authorilics, a slandarcl

IS 10500:2012 u'as fbrmr-ilatec'l by Brireau of hrdian Standalcis (llls. 2012). Rcalizing thc

r\,ertel sc,alcity rvith sholtage oliannual rainfaii. scvcral chcch clarns. r'csen.oirs and tanks u,ere

conslrnclcci a1 r,arious periods. These systeurs arc knou,n to ilrigale lalge piece of agricrilturai

1and. \tr/hile the rir,'cl' No-v1'al pleclonrinantll, r'r.urs dr1, Lrp to (loinrbatorc ci1v. thereafler ir

conlit-tuot-ts llorv of city's clrainagc and seu,agc is seen in the river. At Tirupur'. ef1'luents fiom

dl,eiug ancl bleaching industlies and domcstic selr,age ale let into thc Noy-val River.

1-he region u,hich constitutcs thc No.vy'a1 rivel Basin depends nTainly on ground watcl

lbr it nccds. As a result ovel the years. there has bccn lowering o1'urater table in nranl-parts

of No1'1,a1 rir,el basin. Cirournd urater rechar-ue in No-v1,al river basin is mainly due to rains.

inf-rltration during llronsoon and non-monsooll rains. rair,fall, secpagc fu'om rvet cultivation.

seepage fiom u,atet'bodics slrch as taulis. anicuts. canals. and Lescn,oirs. As u'ater stola-ue is

nronsooll dependent. the u,ater available in the rvelis in both sides of the banks is good only

during the rainy seasons. The ground u,ater usagc slatus predorninantly in Noyyal River

Basin is as follorvs: Coimbatore - Over Exploitcd. 'firupr-rr'- (Jver Exploited. Erode Senri

Clriticai anci Karur Scnti Critical.

CWC rccognizecl Elunuthirnangalanr is onc of thc certain water clualit-v 'hotspots' in

india. in 2011. in u,hich rrost of tire pararneters lails to meet thc qualitl,standards specifieci

b1,thc BfS (CWC 2011). Bureau of Indian Stanclards (BIS) r,ide its docurlent IS: 10-500:2012

has recomrnended the quaiitl, standards fol dlinking \\'aler and these have beeu used for'

finciiirg the suitabilitl, of rivcr n,ater. On this basis of classification, the natural river rvatel ol

india has been categorized as desirablc, pcrnrissible and unflt for human consunrption. River

n'atcr cluality is l'er-v important for aspect in india. 'l'hc ph_vsico-chemical parameters lihe pl{.

electrical conduclancc ('l'DS), Chloride. Fiiioride. Iron. Nitrate, Sulpl.rate. Total herrdness,

Catrciunr and Magnesium ale main constituents defining the qualitl, of river u,ater in surfnce

n'ater. 'fherefore. presence of these paralllctels iu rivel u-nter bel,ond 1he perrrissible limit jn

the absence of alternate source has been considerecl as river u,atel' quality hotspots. Scvcral

sti-rclics has bccn conductcd olt watel quality analysis o1-Noy1,ai River (Govindarafaiu 2003;

Mohan and Vanalakshmi 2013: Rajkulnar'2011: Slinir.,asan et al.2014: Marimuthu et al.

17



2015; IlabLr e1 al.2017 and Acialsh et atr.2019) and the cil,ing inclustrics are lesponsible 1br

pollution o1-Nor,\,al j{iver'. I{eccnt sti-rcijcs shou,eci thii1. thc Elunr-rthilnaugalam u,iitct'is not l'it

fbl usc dr-rc to presetlce ol'1hrec toxic mctals nameil,Cacjnrir-ur" Nicliel ancl l-cacl at'c shou,n

above acccplablc linrits accolcling to BIS I0500:20i2 (C\\/C. 2018).

The tinre sclics nteasuler-nent o1'u,a1er qr-ra1itr, Ilaranlctcrs are multiscaling iu

characteristics also nc'rn-iincal and:ron-stalionct'r,(Rao anci Hsu." 2008), lLifihel it is r:eqr-rircd

the suilable ntodelling stuclies r,r,ith proircr dalasets ii-r time and sp:rce. Tirc o1' mr-tllil'aliate

slalistical techniques used lbl anall,sis and inteqrrctation of compler diita sels itt u'atct'c1ualit1'

asscsstltcnt. identification of poilution sources and uuderstanding spittio-lentporal vat'iations

in u,atcr quali11, lbl cl-{-ectir,e rir,er \\,'ater quaiitl,rllanagemenl (Shreslha and Kazarra..2007).

In this tintc scries str,rcil,. nrullivaliatc statistical tcchniques u-ere used 1o evaluate the seasonal

ancl intra-annual varialions iir u,ater c1r-rality of No1'ya1 River: at lliunr.rthir-nanagalaur.

2. N{ATERIALS AND MI'THODS

2.1 Descriplion of Stud-v Area

Thc rlap o1 the No1,r,a1 rivcr basin iind thc tl'cc strLlctule of No11vzii river basiit as

shourr in ligLrre i anci 2 t'especti\/ely. The site ElunLrthimangalam (E N4angalani) situated at

(Latitrrcie - 11"01'54". Longitucle - 77"53'15") jr-rst npstrcanr of the conllucnce of Nol,yal river

rvith Cauver\, r'iveL. 1'lre No1,1,ai Rir,er bcing a seasonai river. witir florvs mainly dLu'ing

nlollsoolL. pia1,s a reiuctant host for thc rest ol the 1,ear to scwage and industrial efl1uents

maiull,fiom Coirrbatore and Tirr-rpur. the lu,o rnain textile citics in i1s basiti.

On thc No1.yal Ii.ivet'. 1r,r,o dams rvere built b,v Govclnnrent o1-'l-amil Nadu. These arc

Orathupalal,am danr. abont 32 km dou,nslrear-n f}orl'f irr,rpr-rr citl' and the Aathipalal'am Dam

in Karur district. commissioneci u,ith the objectivc of il'r'igating about 20000 acres of iancl in

TirLrpur and Kat'ur districts. The river has 23 check datrs aloug its course. N4ost of thcur are

locatcd betu,een Kooduthrirai and Tirupur. The Orathupalal,an.i dam rvas built in 1992 and it

has an al,acut of over' 10.000 acres in Tirupur and Karur Districts. The Orathuitalayan, dau's

catchnrcnt ts 2-245 sq kn.r and includes most of the area in u,}ich the bleaching and dyeing

units are iocated. Tirese lactories discirarge huge qnar-itity of eI-l'luent everl,day into the

No1,1,n1 River u,hich accur-nulate in the Orathr4;ala1,am darn. As of norv. Orathupalayam datt-t

stancis ciecontr-r-rissionecl and is acting as an effluent tank lbr 1he 'l'irupul textiies urLils.

2.2. Sanrpling

The'rr,ater sanrirles rvere colleclcd at site IilLurr.rthimangalam thrice in a month sitrce it

is a I'lr,tx station (if clischarge is ar,ailable) during.ILrne 2018 to N4a1,2019 and trairsported to
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lab and storcri at 4"C1. A total o1-30 r'ir.el water samples n,ei'e collecled dLrritrg N'lonsoon (.)rine

October'). n.inter'(Novcnrbcl Irebluar:'1') anci sunlnrer (N4ar-ch Niar') bctu,een .Iune 2018 to

Nial'2019. The southu,cst nronsoon (.lLrnc-September) in thc 1,car'2018 has u,ithdrau,n frorl

the entire India br,2l'1 October'2018 (1N4D.2018) iincl 1b11ou,ec'l b),cor-]-)mcnccnrent o1'

l..Northeasl N4onsoon rains. \\/ater samples for I)issolvcci Orl,gen ancl Bioc,hentical Oxl,gen

I)cnrand collccteci in BOD botties (300 nrl) by, I)0 santpler 1o avoid aeration dr-u'ing

sampling. 1000 ml o1'rir.er rvater san-rples u-ere collcctccl lbl ph1'sico-circmical ana11'sis in a

clcancd polr,lhcne boltles.

2.2. Anall,tical \4ethodolog1' for pl'r1'sico-chemical anci biologica) parameters

'l-irc sanrples \\iere anal,vzed as pe1'the stairdards nrcthods (Table 1) of APIIA (2017).

The ana11,sis u'as carricd or-rt 1bl phl,sico chenrical anci biological pararleters includin-u

colifornrs.

2.3 Analytical QLralitl' Clontrol AQC)

'.1'hc Qualit1, Control (QC) of the datasets \vas asscsscci b1' the usc ol replicates. spike

samples and intelnrediiite checks of NIST Cleltifiecl Ref-ercncc Materials (Mcrck). Qualitv

Assurance (QA) of physico-chemical pal'arrctcrs rvele carried out b1' sr"rccessful completiorr

of Proficiencl'Testing b,v Global P'l'plovidcr: and all the Z values are rviti.rin the limit. There

is no incongrr"rit-v occurred betu,een the original ancl measured values. So, tl,is data scts uscd

fbl the present s1ud1r i5 consiclered acceptabie ald furtfuc1 no major alalytical probier-p come

across durin-9 the anal-vsis of thcse samples.

2.4 Statistical Analysis

A rrultivariate statistical technique like Plincripai (lomponent Analysis (PCA) is such

a tool. u,hic,h enables us to uncielsland 1he relationship arlong huge nunrbcr of variablcs

(,,\ndlaclc et a1., 1992; Shrestha and Kazarna..200l). PCA is designed to transfcrrrr the

original r.ariables into neu,. uncon'elatcd valiables (ares). calleci thc principal components.

u,hich are lineal combinatioirs of the original variables. Tire neu,axes lie along the directions

o1'r-naxit-t'itirn t,ariance. PCA provides an ob.iectirle \!'a)r of linding indiccs of this 1l,pe so tl-rat

thc variation in the clata can be accounted for as concisel-v as possible (Sarbu and Pop. 2005).

PC provides inlbrrlation on the most rr-reaningfrl paramctels. u,hicir dcscribes a u,hole dala

set affbrding dala rcduclion rvilh minimi:rn ioss of ori-sina1 infbnnation (Helena e1 al.. 2000).

4
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'fable l. \4ethods adopteci 1bl anal1,zing valioLrs plrl sic-chetrical and biological pat'anreters

SI.
l{o. P:rr:rmeter tinit ${ethod Reference

1 lr1 ectl'i cal L- o nductivitr' uLS/crlr lliectlonr e1r'ic N4ethod API1A23','i Ildn.2017 -- 2510 B

2 pH ll lectronretric N4ethod

Al'}l lA23"r Edn.2017 -- 4500H'
T)t)

a
J

l'otal l-lar:dness as

CaCO: mglL 'l-itlinretlic N4cthocl Al'llA23"r Edn.20l I -- 2310 C

4 Catrcir-ur as Ca mg/L 'l'itlintctric \4ethod
APIlA23"' Edn.20i7 -- 3500Ca

I)-T1

5 N4aqnesiulx as Mg mglL flalculation N4ethoci

A1)liA23"1Edn.2017 -

3500Ms - B

6

'l'otal alkalinitl,as
CaCO: ms,lL Titrinrctric N4ethod APHA23',d ]rdn.20l I -- 2320 B

7 Clhloride as fll ms.lL
Algentomcti'ic
N4clhoci

Al'l lA23'r Edn.20l7 -- 4500C1

B

8

Biochcnrical Oxl,gen
I)ernand nrg/L

Dilution
MethodIrrl20'C fbr 5

ciavs APHA23"1 Edn.2017 -- 5210 B

9 Dissolr,ed Oxygen rrr .r/ I

Azide N4odification
N4cthod

APTlA23'd 8dn.2017 -- 4500"
o-(l

i0 Nitrate as NO: rng/l- lSE Mcthod
APIIA23"i lrdn.2017 -- 450t)
NO: D

11 FlLroridc as F mfi/L ISE Metirod
APHA23'o Edn.2017 -- 4500 F

C]

12 Sodiunr as Na nTs/L

Irlanre llmission
Photometric Method

APHA23"' Edn.20I7 -- 3-500

Na-B

13 Potassinnr as K nrg/L
i"lanre Emission
Photornetric Method

APHA23'd Edn.2017 -- 3500
K-I)
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3. RESULTS AND DISCUSSION

3.1. Intra-annual variations in the water quality of Noyyal River

The Electrical conductivity (EC) values varied between 8g2 _ 531I pS/cm (figure 3).

The highest value of EC reported in the month of July 201 8 where lower discharge evidenced

and lowest value reported on August 2018 where higher discharge (figure 5) evidenced. The

values are higher during the months of June 2018 to mid of August 2018 and gradually

decreasing up to 11th October 2018. From there values increased and then slightly reduced

and more or less similar pattern up to lst January 2019. From then to May 2019, the values

showed higher when compared to previous month observations. The concentration of EC

exceeds drastically over the permissible limit (59% for monsoon and 46oh for non-monsoon)

at Elunuthimangalam (CWC, 2011), which influences other water quality parameters.

The total concentration of soluble salts in water is indicated by the value of high

Electrical Conductivity. The high Electrical Conductivity of the river water is due to the

usage of the salt (NaCl), bleaching agents in the upstream (Tirupur Textile Industries) of river

Noyyal. Further it is supported by the graph plotted between Sodium, Chloride (average

values) and the corresponding year. The suitability of water for various purposes as per BIS

standards and the river water is not suitable for irrigation purposes because of its high saline

nature and contains high Sodium and Chloride content.

Recent study (Adarsh and Priya., 2020) performed the spectral characterization of
time series of six water quality parameters from Noyyal River using Hilbert-Huang

Transform (HHT) and examined the association between EC with other water quality

parameters based on CWC data. Their HHT analysis successfully captured the anthropogenic

interventions at the Noyyal River in the form of frequent pollutant disposals.

It can be summarized that the water of the Noyyal River is polluted as vital water

quality parameters are exceeding the permissible limits. The river water is not suitable for

irigation purposes because of its high saline nature and contains high Sodium and Chloride

content.

The physico-chemical and biological parameters viz., pH (S.2 to 9.6), BOD (2.2 -
26.3 mg/L), COD (3.9 - 87 mglL), DO (2.8 - 8.4 mgil), SAR (3.4 - 15.9), Sodium (109 -
893 mg/L), Potassium (10.2 - 48 mglL), calcium (44 - 159 mglL), Magnesium (19.5 - 112.7

mg/L), chloride (143.8 - 1218.2 mglL), Fluoride (0.13 - 1.39 mg/L), TDS (500 - 3024

mg/L), Temperature (24 - 28'c), Discharge (0.224 - 18.31 cumec), Sulphare (45.7 -42s.5
mglL) and Total Hardness (190 - 735 mg CaCO3/L) in the Noyyal River showed that, it is

fail to meet the water quality standard.
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Figure 3. Seasonal and Intra-annual variability of various water quality parametrs

3.2 Seasonal Variations in the water quality of Noyyal River

The Electrical conductivity (EC) values shows clear seasonality. Based on the

discharge values, the EC values are reversely changing. Starting month of monsoon the EC

values are much higher where discharge values are very less. Gradually the water flow

stabilized and it is clearly showed in the winter season where the stabilization of the EC

values occurred. In the fag end of winter season the discharge values reduced and EC values

are increasing and clear summer characteristics observed.

The Biological Oxygen Demand (BOD) values are high during the non-monsoon

period when compared to monsoon. This indicates that the contamination is taking place

during non-monsoon period continuously which reduces/dilutes with the onset of monsoon.

3.3 Principal Component Analysis

5 Major PCs were extracted with oh of variance greater than 5%o from all the 33 water

quality parameters which accounted 76.9%. There are numerous criterions to identifz the

number of PCs to be retained in order to understand the elementary data composition and a

scree plot (Figure 4) is used here. It showed change of slope after fifth components. The PCA

loadings obtained after PCA biplot from the data are given in Table 2.
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Scree plot

Figure 4 Scree plots of % of variance of PCA

The degree of association between each variable showed the respective factor for each

component. PCl elucidate 37.7oh of total variance. PCI has strong positive loading on EC,

Na, Cl, SAR, TDS, K, SO4, Na%, TH and TA, and moderate positive loading on PA and

CO3, and a strong negative loading on Q (Table 2 and 3).

PC2 represented for 15.6% of variance and dominated positively by SiO2, B, NO3

and NO2+NO3. PC3 accounted for 9.7o/o of total variance with high absolute positive loading

on DO, NO2+NO3, NO3, Fe and DO SAT. PC4 explained for 7.3oh of variance and high

positive loading on PA and CO3. PC5 did not contain distinctive variance due to not having

the loading value greater than 0.50. So, they are not taken into consideration in water quality.
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Table 2 Principal Component Analysis of water quality parameters

Variables PCl PC2 PC3 PC4 PC5

a -0.801 -0.054 -0.046 -0.063 0.t73
EC 0.968 0.001 -0.109 -0.136 0.022
pH 0.589 -0.360 0.395 0.248 -0.t52
TDS 0.931 -0.0t2 -0.031 -0.r43 0.072

Temp -0.172 -0.379 -0.667 0.096 -0.026

PA 0.664 -0.041 0.289 0.579 0.148

TA 0.743 0.484 -0.260 0.081 -0.169

B 0.t72 0.697 0.206 0.060 0.068

Ca a.$6 0.512 -0.212 0.372 -0.562

CI 0.955 -0.108 -0.079 -0.127 0.030

co3 0.664 -0.042 0.289 0.579 0.t47
F 0.514 0.466 0.332 -0.031 -0.046
Fe 0.239 -0.220 0.528 0.134 -0.023
HCO3 0.302 0.568 -0.514 -0.364 -0.302
K 0.930 -0.146 -0.136 -0.032 0.062

Mg 0.564 0.195 0.079 -0.568 0.414
Na 0.967 -0.113 -0.044 -0.091 0.062

NH3 0.241 0.332 0.191 -0.375 -0.023

NO2.NO3 -0.1t2 0.690 0.537 -0.121 0.t77
NO2 0.049 -0.078 0.140 -0.221 -0.458
NO3 -0.113 0.690 0.532 -0.1l4 0.1 89

P04 -0.443 0.s41 -0.367 -0.157 0.221
sio2 -0.037 0.786 -0.057 0.248 0.050

s04 0.877 -0.126 0.110 -0.t52 0.255
BOD 0.329 -0.384 0.040 -0.533 -0.447

COD 0.455 -0.410 0.119 -0.tzt -0.191

DO -0.409 -0.066 0.596 -0.2t0 -0.459

DO SAT -0.456 -0.109 0.514 -0.t97 -0.458

CaH 0.435 0.513 -0.215 0.369 -0.562

TH 0.767 0.508 -0.078 -0.232 -0.026
Na% 0.862 -0.395 0.044 0.005 0.03s
RSC 0.000 0.000 0.000 0.000 0.000

SAR 0.940 -0.248 0.006 -0.050 0.061

Eisen Values 12.066 4.999 3.090 2.332 2.098

%o ofvariance 37.7 15.6 9.7 7.3 6.6

Cumulative 7o 37.7 53.3 63 70.3 76.9

High negative variations in river discharge can be attributed to the high seasonality in

various water quality parameters. An Eigenvalue gives a measure of the significance of the

factor: the factors having the highest Eigenvalues are the most significant. E,igenvalues of 1.0

or greater are considered significant (Kim and Mueller,1987).
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Figure 5 Biplot of first two PCs.

PCA - Biplot

#.s -

t

I

Diml (37.70*)

31



4.0 CONCLUSIOI{

'I'he qr-ralil), o1- the suLl'ace \\/ilter graciuallr, clctcriolates ciue to contar-r-rination by

clonrcslic clllucnls liom titc tou'r-rs located uiong the river. 'fhe'I'DS level o1-thc rivcr rvater is

in the rilllgc o1'-500 tlg/L to 3024 nr-s/L anci at times even higher'. f'he Elcctlical Conductir,it,v

is high. in the l'ange of 892 pS/crr and *531 1 pS/cm u,hich has been t'c1-rot'tcc1 in carlier str-rdjes.

Pressure fi'om the civii socictl'and.iLrdicial intelventions ovcr the last tu,o clecaclcs 1ed

the Tantil Niiclu Poilutiorr Control Boald to insist on effli:ent h'eatnrcr-It 1'acilities in Tir'LrpLrr.

N4an1, Lir-rits u-eLe ordereci closed on the livel until zc::o liclLiid dischalge status u,as achievecl.

As a lesult seveLill cil,eing units have constructeci ElllLrcnl -l'reatnrent 
Plar-rts (E'fP) aud nran1,

othcrs alc no\\,- connccted to the (lonrnror-r El'}'}s (CETPs) in Tin:put'. 'I'hcse CIETPs can

l.rancile the incir-istrial w'aste urater with capac,ities rar.rgir-rg f}orl 1.5 to 10 Mi,D and discharge

the treateci u,aste urateL into ril'el No1,\,a1. The qr"ralit], of- rvatet'in 1l-re rivcr has been

in'rproving over the ,vears due to all thc abor,e it-itervet-itions.

The river rvateL is ncither suitable fbr drinhing pu1'pose nor is fulfiliing the nccds of

agricr-rl1urc. Sodir,im & Potassium. Chlolidc and SLllfates contribute rnaior portiot't of E.C.

Apalt fi'onr the abcx,e four rlajor pal'arrctcrs. the Nog,al river u,ater excecds the BiS

pcnlissible lintits rvith respect to Total Ilaldncss. pII etc rraking the u,ater unsuitable for

drinking purposes.

in this lille seljes stud1,. r-nultivaritrte statistical lcchniqucs were used to evaluate thc

seiisonal and inlrer-amual varialions in u'ater c1uatrit.v of No1'1,a1 River at Elunuthimanagalatl

lbr elfcctir,e river rvaler qualitl' marlagemcnt. Fi"rthcr it is required the sr-ritable nrodelling

studies rvith proper datasets in tinrc and space.

1.7
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SCII]NTIFIC IIEI}{}RT (}J{ SiJASONAL \/A]?IATI(}NS IN THE \\/ATEI{ QI-IALITY OF
Itl\/Ell IlIIA\/ANI ;1T SITE SA\/ANflAI'Uld AND THIINGUN{ARAI{ADA

All..r S li l,ra nth I?.cd dr'. tr,. Ilriva tl h a rsin i

AI}STIIAC'T;

I o eJfcctivcll, utilizc thc rcsourccs rnaintaining the qLra)itv of u,ater is vcr)' inrportaut. The prcscnt s1Lrd1,

lbcus on the u,ate-r qLralitl'o1'Bltavalri Rivcr. T:imiinadu at Savandiipur and Moyl,ar Rivcl x,hich is a

tribLrlart'of lllravani River at'l'helrglnlarahacia sites fronr r-rpstrearr to don,rrstrcarr. l-iving organisnrs

iltclLrding humalr beings arc uuder great llressrrre i,r,itir thc clrange in chenrical and biological

citaracteristics duc to rarious rcxs()ns iil<e spil<e in popLrlation. rapid indLrstrializalion. cxccssive use of

li-.rtilizers and tnanrracie ciisastels rvhich includc nr-rcicar disasters etc. To prcvcnt great ltu:rrber olhunuu-r

population and fbr sale use o1'u'a1cr fi'onr various illiress and other diseases it is imperial to clrecl< the

qr"ralit)'at regular intelval of time.'l'he colicctcd sa:rplcs rvere anall'zed lor dil'{brent paramcters such iis

pli. E)ectrical Conductivii),. Total Dissolved Solids. Biological Oxl,gen l)emand, Clhertrical Oxl,gen

l)cnrand. CalciLrm. Clhlolides.'l'otal Colilbrnr. and }recal Colifbrm ctc. All the pararneters are u,ithin the

r:urge as pcr Indian Standards rvith I'evv creirtio:rs in the Bacteriological paramelers. Taken as ii u,ltole our

stLrcly rclated to rvater of river Bhavani at Savandapur anci Moyyar a1 Theltguntarahada found to be 1rt lbr

clrin)iing tvith propct' lreatmenl irnci also can bc uscd 1br irrigatiolr llurpose s r.l iti-rout any trcatrlent.

lnt roriuction

T'he llhavani is a 217-kiiometre (135 rni) long peren:rial river f-ed ntoslll' b), the souliru,est ntonsoon ancj

sLtppicmented bl,the Irorthcasl monsoon. its u,atershed drains alr area of 0.62 rnillion hectarcs (2.400 sq nti)

slrreaci over Tanril NadLr (87%). Kerala (9ozl,) aird Karnatal<a (4%). Thc nrain rivcr courses rla.jorll,

through Coimbatorc districl and E,rocle district in'l'anriiNadu. About 90 pcr ccirl of tirc river's \\,ater is used

1br agric,ulture irrigalion. The river.ioirrs the Clauverl'at the Koodulhurai holl,site near Bhavani lll.

\\1ater is the precious gilt of nallrre 1bl human bcings. is being polluted day b1,day u,ith irrcreasing

tut'banization. Although three-lburth o1-1he earth is being surrounded by u,a1cr. a littlc poltior-r of il can be

Lrscd lbr drinking purposc. \Valcr pollution is a phenomellolr that is characterized bv the deterioration of its

quaiitv as result o1'r'arioi-rs huilair activities. \zirtuall)' aln-rost all the sur{ace \\,ater in India is i:nfit 1br

dircct consumption. lrr spite of thc facl that thc irriiricipal u,ater sLrppll, in nrost ol'the cities is thlouglr

lrcalcd surf-ace rl,ater. dLre to o\1cr contamination. nrore stringent treatlnents rvould be lequircd to nralte the
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slu'l:rce \\'ater llotable. All lii,ing or-ganisn-rs on the earlh rrecd niaLcr lbr theil'survival and grorvth. Cioocl

qua)it1, o1'n,a1er is essential 1or living organisurs. \\i'ater is rlost inclispensabic rcquiren-rent fbr all living

orgalrisn-rs a:rd anv alterations

Accordiug to the latcst cstinra['s. t]rot'e tiran haif o1'lnciian rivcrs aird othel surface n,ater boclies arc lto\v

significa:rtll'po)iuteci. Iliver poliution is a grori'ing problenr aird cause ol'colrcenr in lndia. l:r cievcloping

coltntries. as much as 70 pcrccnt o{- indLrstrial u,astc anci 80 pcrccnt o1'cionrestic u,aste is said to flou,'

r-tulreated inlo rivers. In a nurrLrcl of industrializeci counlries. as ri,el] as sonre countries in transitiolr. it has

becon'rc collnron practice to base limits 1br clischargcs o1'hazarcious substances ol.r the best available

technologl,. In order to reduce inputs of phosphorus. nitrogen anci pesticides fiorn nou-point sources

(particLrlarll,agricLrltLrral sources) to \\,ater bodics. e:rvironrrental and agricLrltural aLrthorities in art

increasing nun-rircr o1'countries alc stipLrlating the need to use best enviro:rr-uclrtal practices [2].

lndustrial. nrunicipal and aglicultr-iral pollution o1'the river results in poor \\,ater clualitl'and negative

irrpacts on thc heaith o1- peoplc. plairts ancl aninrais clependent on thc river u,ater. For surf-ace rvater

cletennination of rvater qLrality index becorres csscntial and prc-rcqr-risite. Atral1,5i5 of some phlsico-

chemical characteristics lil<e rvater Ternperature, E,lcctrical ColrclLrctivit),. transparency. l'otal Dissolved

Solids, pH. BOD (biological Oxygcn Demand). SAI{ (SodiLrnr Adsorption l{alio), Total lJardncss etc. has

been done ciuring trhc ini esti'r.ation pei'iod o1-.Iune 201 8 to N4al' 2019.

Bactcriological rvater anall,,sis is a rnethod of anall,zing u,ater to estimatc the numbers o1'bacteria present

ancl. if needed. to llnd out x,h:rl sort o{ bactcria they are. )t represe:rts onc aspect o1'u,atcr qualit1,. It is

a n-ricrobiological arralvtical plocedure u,hich uscs samplcs o1-u,atcr and 1l'onr tlrese sanrples deterirtincs tlte

coltccntration ol bacteria. It is therr possible 1o clran, inl'crcnccs aboLrt the sLritability of the rvatcr lor use

liotr thcsc concentrations.'l'his process is lrscd. {br exanrple, to routinell,cotrfirm that u,ater is sa1-e fbr

human consunrptiolr orthat bathing and recreational u,alcrs arc sale to use.

Tire interpretalion and the action trig-ucr lcvcis fbr dillerent uiaters varl,dcpending on tlte use nrade o1'the

\\,ater. Whilst verl' stringent levels appll,to cirinl<ing rvater. r.nore relared lcvels apply to tnarine bathing

\\,iiters. u,here much lor,r,er l,olurnes 01'rvater arc cxpeclecl to be ingested b1'uscrs.

'l'he present investigation has bccn morc lbcuseci on the stud rclated to tlre scasonal varialions of rvatcr

qualitl, o{'River Ilhavani at Savandapur And its tribLrtar'1' Mov1'ar River at Thengutnarahada.
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Ali the parameters were analyzed based on the methods recomrnend ed by 23'd Edition of APHA (American

Public Health Association) .

'[able. 1. [{cthotls crn br analvsis of phvsico-chemical pararnelers lJ
S.No Ilarameter t]n its Methodolosv
I Tct-nperatule OC Mercurv Thernroi-ncter

2 pll Polentionrctric Method

J l:Icctrical flonductii'itv trrrhos/crl Clondr-rctivitv ce I I Potenti onrctri c ntethod

4 'l'otai alhalinitl' rng/l 'l'itrirrrctric to pH 4.5

5 ts iologicalOxl,ueir
I)errancl

(BOD)

mg/l Mod i f'r eci \\/rin lilcr' s titri rrelric ntcth od

6 Chemical Ox1'gen
I)enrancl

(coD)

mg/l Licbi g ReflLrx condenscr Irethod/Closccl
Ref'lr-rx Metlrod

7 Fluoride n-r g/ SPADANS Method/ ISE metlrod

ti Clalciunr neg/ E,D]'A'l'itrirretric N4cthod

9 Chloridcs n-rg/ Argentorretric titratiorr Methoci

10 Nitrates n]g Ion Selective lrlectrode Methocl

11 Iron n-rg/ Phenalrthrol ine speclrophotolrctric Method

12 Total Clol form C--oun1/ l00ml Most Probable nunrber MethocJ

t3 Fecal Co lbrnr Cor-rnt/I00ml Most Probablc nunrbel N4ethoci

Table.2.rr'ater qualil1, parameters

biological constituents [4]

S.No.

Parameters

I

i
a
-)

4

j

Odor
'l'aste

pH
'l'DS (mg/l)

Aarclness (as CaCO:)

trng/lt

Alkalinitl'(as CaCO3)

(mg/l)

Nitrntc (mg/l)

SLrllate (rng/l)

l--luoricle (rng/l)

Chloride (mg/l)

and Indi:rn Standards for various chemical and

DI'iitl'ittg rrrttct'

lS 10500:2012.

I'ci'irrissible Lirlit Nh-r.itrtrur Lillir
Agreeable 

.

Agreeable 
:................:..

6.5 to 8.5 i

500 
:

:200 
:

200

ag.eeaUti 
.

Agreeable

No relaxatioit

iooo .

600

600
6

l
8

9

l0

45

200

i

iio

No rclaxation

400

1.5

l00i)
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1l , Turbidity Q.{TU) 5

12 Arsenic (mgll1 0.01

13 Copper (rng/I1 O.OS

14 Cadrnium (mg/l) 0.003 , No relaxation

10

0.05

1.5

No relaxation

No relaxation

No relaxation

i5 (lrlo:niuinrrnglt 0.05

I o Leid fnigrl r

t7 rii,i, i,iis'tr
l8 Zirrc 1:ng'i)

0.01

0.3

5

19 Fecal Coliform (cfu) 0

15

0 
- --

-0----

Itesu lts a ncl I)iscussiort

l-he lbllou,ing ph),sico-chenrical paranrcters niinrelr,' 'i'emperurturc. lilectrical Clondr-rclivit)'.

pH. Biological Oxl,gen Demancl(B.O.D). Chemical Ox1'gen Dcnrand(C.O.D). Calciunt.

Chioride.'l-otal Alkalirritr,. Nitrate as Nitrogcn. Fluoricie ncre carried out as per s1-andarcl

rncthods given itr'l'able 1. Thc \vatcr sanrples n,ere collectcd a1 sites Savandapur loczrtccl at a

latitLrdc o1' lio3l'i7" N and a longitr-icic of 77'30'36" L.. and 'l-hen-qunrarhada located at a

latitLrde o1-l i'34'22" N and a lorrgitr-rdc o1'76"55'09" E, during JLrne 2018 to Ma1,2019 dLrring

\4onsoon (June Octclber). u,intcl- (Noverrber irebruarl,) and sut't-tirer (March - N4a1,)

betrveen .lLrnc 201 8 to N4a1, 201 9 [5].

4
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Temperature

Temperature
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Temperature is a critical water quality and environmental parameter because it controls the kinds

and types of aquatic life, regulates maximum DO concentration of water and influences the rate of

chemical and biological reactions. Seasonal variations in stream temperature may be caused by

number of factors and a change in temperature affects aquatic life.

The Temperature values in the Savandapur ranging from 25.50C to 32.00C and in the

Thengumarhada values ranging from 19.00C to 25.50C. The average Temperature values higher in

the Savandapur when compared to Thengumarhada.

'# ':t 3N zt.s 2s.s 26.0 26.0 2s.s 27.s 28.0 27.s 28.0

24.0 22.0 22.g 23.0 22.0 22.0 21.g 22.9 23.O
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Electrical conductivity

Electrical conductivity usually used for indicating the total concentration of ionized constituents of
water. The electrical conductivity has been increased from 190 (maximum) at thengumarahada to
637 (maximum value) at Savandapur.
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The pH values of the samples ranged from 7.2 to 8.3,at Savandapur and Thengumarahada
sites where most of the water samples tested in the study were found to be in the permissible
range of pH value recommended by several health and pollution control organizations e.g.

WHO, CPCB, BIS i.e.6.5-8.5.

pH
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Biological Oxygen Demand

Biological oxygen demand is a measure of the oxygen in the water that is required by the
aerobic organisms. The biodegradation of organic materials exerts oxygen tension in the
water and increases the biochemical oxygen demand. BOD5 is the amount of oxygen
required by the living organisms engaged in the utilization and ultimate destruction or
stabilization of organic water. The maximum BOD of 6.0 was observed at Savandapur site
whereas at Thengumarahada site the maximum value observed is 1.6 which indicates river
was more polluted at Savandapur site when compared to Thengumarahada site.
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Chemical Oxygen Demand
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Chemical Oxygen Demand (COD): is a measure of the oxidation of reduced chemicals in
water. It is commonly used to indirectly measure the amount of organic compounds in water.
The measure of COD determines the quantities of organic matter found in water. This makes
COD useful as an indicator of organic pollution in surface water. Similar to BOD the
maximum chemical oxygen demand (COD) was observed at Savandapur site of Bhavani
river.
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Calcium

The calcium and Magnesium together constitutes the harness of water. It is a very important
mineral for the bone development and various biological phenomena taking place in the
human body.the maximum value of 64 mglL was observed in the month of December 2018
at Savandapur site.
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Chloride

It occurs naturally in all types of waters. High concentration of chlorides is considered to be
the indicators of pollution due to organic wastes of animal or industrial origin. Chlorides are
troublesome in inigation water and also harmful to aquatic life . The chloride content showed
very narrow changes in sampling points between four sites. Higher concentration of chloride
is hazardous to human consumption and creates health problems. Desirable limit of chloride
by IS (2012) for drinking purpose is 250 mg/I. the range of chloride content from upstream to
down stream is 7.8 to 48.6 mglL
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Total Alkalinity
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Total Alkalinity

The acceptable limit of total alkalinity as per IS 10500:2012 is 200mglL as CaCO3. In this
study the range was observed to be within the range with maximum being observed at

Savandapur site.
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Nitrate

The concentration of nitrates in the water from site Thengumarahadato Savandapur 0.16 to
10.20 indicated a steady increase from upstream to down stream. The nitrate concentration if
exceeds 45 ppm, it would drastically affect health of infants which may lead to 'blue baby
disease.
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Fluoride
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Fluoride

Fluoride is an important constituent for the body at low concentration but at high
concentration it may cause bone deformities at high concentration. The is permissible limit is

1 mglL. from the above result it is found that fluoride content is within the acceptable limit.

Bacteriological study

In the present study the bacteriological count was assessed based on the Total Coliform and

Fecal coliform most probable number method. The samples for bacteriological analysis from
site Thengumarahada in the month of December, 2018 has not received in the lab. The count

of Total Coliform and Fecal Coliform in the drinking water as per Indian Standards is to be

zero. But the present analysis of the river at Savandapur and Thengumarahada sites proved

that the water is not fit for drinking purposes without proper disinfection treatment.
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Total Coliform and fecal coliform at savandapur site.
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Total Coliform and Fecal Coliform at Thengumarhada site
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CONCLUSION

The analysis of the water samples at Thengumarahada and Savandapur sites of Moyyar River
and Bhavani River respectively at upstream and downstream revealed that the river was more
polluted at Savandapur site. This may be due to human activities, discharge of industrial
effluents etc around the Savandapur site. The water at Savandapur site and Thengumarhada
site is not found to be fit for drinking pusposes due to the presence of Coiforms. But the
water may use for irrigatoional purpose.
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Assessment of Intra-Annual Variation in Water Quality Parameters in River 

Tambraparani at Murappanadu site for the period June 2018 to May 2019 

By Smt. Srujana Radha, SRA, CWC, Coimbatore. 

 

Abstract:   

The present study was conducted to assess the physico-chemical characteristics of Tambraparani 

river basin at staion Murappanadu.  An assessment of various physico-chemical characteristics of water 

such as pH, temperature, Dissolved Oxygen, Biological Oxygen Demand(BOD),  Chemical Oxygen 

Demand(COD), Total Alkalinity, Chloride, Fluoride and Nitrate was carried for a period of 12 months 

from June 2018 to May 2019. 

In this study, Murappanadu is a trend station, where samples are collected once in a month based 

on availability of discharge. The time of sampling was around 08.00AM to 08.30 AM. The samples are 

collected in clean 1 litre polyethylene bottles for physio-chemical analysis and two 300ml BOD bottles 

for bacteriological studies like DO and BOD. Also, 125 ml sterilized BOD bottle for bacteriological 

studies(Total coliform & Fecal coliform). The Analysis results of such respective parameters in all the  

seasons were compared with the water quality standards as set by BIS and other regulatory authorities 

guidelines.  

Introduction: 

Rivers are very important natural resource for every living organism. River water quality is a key concern 

as it is used for drinking and domestic purpose, irrigation and aquatic life including fish and fisheries. 

Water is also crucial for the quality of life. The ecological balance maintained by the quantity and quality 

of water determines the way of life of people. On the other hand, polluted water is the greatest source of 

disease and besides debasing the land also becomes unfit to sustain life. Today the problem is not only of 

water availability but of environmental quality and ecological balance. With increasing industrialization, 

urbanization and technological advance in all fields, sources of water are getting more and more seriously 

polluted. The survival of life on earth will be threatened if the present rate of pollution continues 

unabatedly. Natural waters are afflicted with a wide variety of inorganic, organic, and biological 

pollutants. In some cases, such as that of highly toxic cadmium, a pollutant is directly toxic at a relatively 

low level. In other cases, the pollutant itself is not toxic, but its presence results in conditions detrimental 

to water quality. For example, biodegradable organic matter in water is often not toxic, but the 

consumption of oxygen during its degradation prevents the water from supporting fish life (Trivedi, 

1992). 

 Tambraparani river is one o the Perennial river in Tamilnadu State, which rises on the Eastern 

slopes of the Western Ghats at an elevation of about 1,400 m at North latitude 8° 46' and East longitude 

77° 15' near Alwarkurichi village in Thirunelveli district of Tamil Nadu to flow in a generally Easterly 

direction for a total length of 130 km and join the gulf of Mannar. The Chittar and Manimuthar are the 

important left and right bank tributaries of the Tambraparani. The Tambraparani drains an area of 5,482 

Sq.Km. Three Hydrological Observation Stations are being operated by Central Water Commission two 

on Right- Tambraparani at Murappanadu, Kallidaikurichi and at A.P.Puram(On Right tributary-Chittar). 

Where Murappanadu is the only water quality station on main stream of Tambraparani. The river 

Tambraparani has major importance for irrigation in Thirunelveli district. 

 The climate of the region is divided into Winter, Summer, South-East monsoon and North-East 

monsoon. In winter season, which extends from January to march, the climate is generally pleasant in the 

entire basin. In the hot weather season, which extends from March to May, the eastern parts of the basin 

experiences more heat than the western parts. The south-west monsoon generally sets in by the first week 

of June and ends by the end of September. During this period, the western part of the basin receives the 
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major part of its rainfall. The north-east monsoon period is from October to December. The eastern part 

of the basin covering the coastal districts receives very heavy rainfall during these months. The ambient 

mean temperature during sampling was lowest in January and february (25 °C) and highest in May (29 

°C). 

 Geology of Tambraparani basin comprises of crystalline rocks of Archaean age on the western 

portion and sedimentary formation of Tertiary and Quaternary ages on the eastern coastal area. Nearly 

90% of the basin area is covered by the crystalline rocks such as metamorphosed rocks (gneisses and 

charnockites). Sedimentary formations of Tertiary age consists of calcareous tufa sandstones and shell 

limestones. Quaternary formations are laterite, kankar, shell limestone, alluvium, theri sands and silts. 

The windblown red sanddunes of Sawyerpuram theri and Kudiraimozhi theri occur in the northeastern 

and southeastern part of the basin respectively. (*Source: Central Water Commsion, Sediment year book 

2018-19.) 
 

Figure 1. Tree Structure of River Tambraparani showing Site of Water sample collection. 
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Material and Method: 

Study area: 

  The study was performed for one year at Murappanadu site along the stretch of river 

Tambraparani from June 2018 to May 2019. Murappanadu site is at a lattitude of 08°42'52" and 

Longitude of 77°50'06". A structural sketch of river Tambraparani  along with Murappanadu site location 

is shown in figure 1. Several anicuts and dams on the river shows the importance of Tambraparani river 

for Irrigation in Tirunelveli district. 

Sample Collection:  

Water samples were collected for the study from the site Murappanadu. A.P.Puram is the site on Right-

tributary of Tambraparani (i.e. Chittar) river was dry for whole year. Murappanadu is a trend station, 

where samples are collected once in a month based on availability of discharge. The time of sampling was 

around 08.00AM to 08.30 AM. The samples are collected in clean 1 litre polyethylene bottles for physio-

chemical analysis and two 300ml BOD bottles for bacteriological studies like DO and BOD. Also, 125 ml 

sterilized BOD bottle for bacteriological studies(Total coliform & Fecal coliform). Samples after 

collection, immediately preserved in a dark  insulating box of temperature below  4 ˚C with ice or cold 

packs. Once in the laboratory, sample should be transferred as soon as possible into refrigerator for 

preservation.  

RESULTS AND DISCUSSION: 

2.1 Temperature: Water Temperature is a key water quality parameter, which regulates the 
biogeochemical activities in the aquatic environment and relatively easy to measure in water bodies which 
naturally show change in temperature seasonally. The temperature of River Tambraparani at 
Murappanadu ranges between 25.0 to 29 

0
C (Figure 3). The maximum temperature 29.0

0
C was observed 

during Pre Monsoon sampling(May 2019), whereas, minimum 25.0
0
C was recorded during Post monsoon 

period(January and February). There is no significant change in temperature is observed with change of 
seasons at murappanadu.  

2.2 pH: pH of a water body is very important in determination of water quality since it affects other 
chemical reactions such as solubility and metal toxicity. The fluctuation in optimum pH ranges may lead 
to an increase or decrease the toxicity of poisons in water bodies (Ali, 1991) The pH value recorded 
ranges between 7.1 to 8.0 (Figure 4). The pH values in the Tambraparani are in the permissable range as 
prescribed by BIS – IS: 10500 – 2012. 

2.3 Electrical Conductance: EC is a measure of water capability to transmit electric current and also it is 
a tool to assess the purity of water (Murugesan et al., 2006). Electrical conductivity recorded in River 

Tambraparani at Murappanadu ranges between 88 μS/cm to 349 μS/cm (Figure 5). The high value of 

conductivity was recorded during the monsoon season(Nov) at Murappanadu where as low value was 
recorded during monsoon season (Sept). A number of ions enter in to the river through point and nonpoint 

sources in the form of dissolved salt and inorganic material such as alkalis, chloride, sulfides and 
carbonate compound may be a significant cause of change in the EC of river system. 

2.4 Total Dissolved Solid: Higher TDS in the water depicts more ionic concentration, which is of inferior 
palatability and causes an unfavorable physicochemical reaction in the consumers. Kataria et al., (1996) 
reported that increase in value of TDS indicate pollution by extraneous Sources. The amount of TDS 
recorded in the water of River Tambraparani ranges between 49 mg/l to 195 Mg/l (Figure-6). The 
minimum amount of TDS at Murappanadu of river Tambraparani was recorded during monsoon season, 
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whereas the maximum amount of TDS in water was recorded during Post-monsoon season. Lower values 
of TDS indicates that the water at Murappanadu have less scope of organic matter mixing into the river. 

2.5 Total Alkalinity: Total Alkalinity of Water is its capacity to neutralize a strong acid and it is 
normally due to the presence of bicarbonate, carbonate and hydroxide compound of calcium, sodium, and 

potassium. The amount of Total Alkalinity recorded in the water of River Tambraparani ranges between 
29 mg/l to 102 mgCaCO3/L (Figure-7). Thought the values of Total alkalinity in all 12 months data is in 

permeable limt, the lowest amount of Alkalinity at Murappanadu was recorded during south-west 
monsoon season, whereas the maximum amount of alkalinity in water was recorded during north-east 

monsoon season and post monsoon season.  

2.6 Chloride: The chlorides concentration serves as an indicator of pollution by sewage and industrial 
effluent. People accustomed to higher chloride in water are subjected to laxative effects. The amount of 
chloride recorded at Murappanadu ranges between 9.7 mg/l to 36.9 mg/l (Figure-8). The amount of 
chloride in the water of river Tambraparani is under permissable level. Due to minimum human 
interaction with the river, perennial Tambraparani river water is considered as good quality.  

2.7 Total Hardness: Hardness is the parameter of water quality used to describe the effect of dissolved 

minerals (mainly Ca and Mg), determining suitability of water for domestic, industrial, and drinking 
purpose attributed to presence of bicarbonates, Sulphate, chlorides and Nitrates of calcium and 

Magnesium. (Taylor, E.W). The amount of Hardness recorded in the water of River Tambraparani at 
Murappanadu ranges between 32 mg/l to 124 mg/l (Figure-9). Agriculture runoff, urban discharge, 

Industrial effluent and Clothe washing station through open drains in water bodies causes increase in the 

value of hardness in river water bodies. Tambraparani at Murappanadu is soft with average value of Total 
Hardness 68 mgL. 

2.8 Nitrate: Nitrates are contributed to freshwater through discharge of sewage and industrial wastes and 
run off from agricultural fields (Verma et al., 2012) .The amount of nitrate recorded in the water at 

Murappanadu of river Tambraparani ranges between 0.05 mg/l to 6.98 mg/l (Figure-10). The minimum 
amount of nitrate at Murappanadu of river Tambraparani was recorded during south-west monsoon 

season, whereas the maximum amounts of nitrate in water was recorded during north-east and post 

monsoon season. Increasing trend of Nitrate in river water bodies may be due to runoff from agricultural 
fields. 

2.9 Dissolved Oxygen: One of the important parameter in water quality assessment is Dissolve Oxygen. 
Its presence is essential to maintain variety of forms of life in the water and the effect of waste 
discharge(organic matter) in a water body are largely determined by the oxygen balance of system. It can 
be rapidly depleted from waste water by discharge of oxygen demanding waste. The amount of dissolve 
oxygen recorded in the water at Murappanadu of river Tambraparani ranges between 5.5 mg/l to 7.5 mg/l 
(Figure-11). The DO study of current year data shows that the river water at murappanadu  is in 
acceptable limits according to standards mentioned by BIS and other agencies. Table. 

 

2.10 Biological Oxygen Demand: BOD determination is still the best available test for assessing organic 

pollution. High value of BOD indicates higher the organic pollution (Verma et al., 2010). (A.P. Singh et 

al). The amount of BOD recorded in the water at Murappanadu of river Tambraparani ranges between 0.6 

mg/l to 6.2 mg/l (Figure-12). The average value of BOD at Murappanadu is 2.4 mg/L.The fluctuation in 

BOD in the water at Murappanadu of river Thambraparan was recorded during monsoon season. The 

minimum amount of BOD in water was recorded during post monsoon season. Permissible limit of BOD 

for aquatic system is around 3 mg/l. 

2.11 Chemical Oxygen Demand: COD test is quite useful in assessment of pollution strength of 
industrial waste and domestic sewage. COD as is the amount of O2 required for a sample to oxidize at its 
organic and inorganic matter. The amount of COD recorded in the water at Murappanadu of river 
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Tambraparani ranges between 3.5 mg/l to 18.3 mg/l (Figure-13). The fluctuation in COD throughout the 
year  was recorded 

2.12 Total Coliform and Fecal Coliform: Total coliform and Fecal coliform were studied as 

microbiological pollution indicators from November 2018 to May 2019.  The data from the analysis 

depicts that the fecal coliform are above the permissible limits.  

  

Table 1: Preservation techniques of the water samples for chemical analysis 
 

Sr. 

No. 

Tests/Properties 

Measurements’ 

Recommended 

Sample 

volume(ml) 

Type of 

Containe

r 

Preservation Allowable 

holding time 

      
1 Temperature 100 P,G Determined at site NA 
2 p

H
 Value 100 P,G Determined at site NA 

3 Conductivity 100 P,G Determined at site NA 
4 TDS 100 P,G Determined at site NA 
5 Alkalinity  100 P,G Refrigerate -4

0
C 24hr 

6 Hardness 100 P,G Determined at site 7days 
7 Chloride 50 P,G Refrigerate -4

0
C 7days 

8 BOD 1000 P,G Refrigerate -4
0
C 24hr 

9 DO 100 P,G Determined at site NA 
10  COD 50 P,G H2SO4 to pH >2 7days 
11 Sulphate 50 P,G Refrigerate -4

0
C 7 days 

12 Nitrate 100 P,G Refrigerate -4
0
C, 

H2SO4 to pH<2 
24 hr 

13 Fecal Coliform 100 P,G Refrigerate -4
0
C 6hr 

 E Coli 100 P,G Refrigerate -4
0
C 6hr 

 

Table 2: Water and Waste water Test (APHA Methods are based On 23
rd

 Edition: 2017) 

Sr. No. Tests/Properties Std. Method/Techniques Reference 

 Measurements’   

1. pH Electrometric Method APHA 4500H
+
 B 

2. Electric Conductivity Electrometric Method APHA 2510 B 

3. Total Dissolved Solids Electrometric Method APHA  

4. Total Alkalinity as CaCO3 Titrimetric Method APHA 2320 B 

5. Chloride Argentometric Method APHA 4500 Cl
- 
B 

6. Hardness EDTA Titrimetric Method APHA 2340 C 

7. Nitrate ISE Method APHA 4500 NO3
-
 D 

8. DO Azide Modification Method APHA 4500, O-C 

9. BOD 
5 Days BOD Test Method 
(Dillution Method) APHA 5210 B 

10. COD Closed Reflux, Colorimetric Method APHA 5220 D 

11. Fluoride ISE Method APHA 4500 F
-
 C 

12. Fecal Coliform Multiple-Tube Fermentation Method APHA 9221 E 

   13. Total Coiform Multiple-Tube Fermentation Method  APHA 9221B 
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Table 3: Water Quality data of Tambraparani river at site Murappanadu during the period of 

June-2018 to May-2019. 

S.No Parameters June July Aug Sept Oct Nov Dec Jan Feb Mar April May 

1 Temp (deg C) 28.5 28.5 28.0 27.0 27.5 26.5 26.0 25.0 25.0 27.5 28.5 29.0 

2 EC (µmho/cm) 173 123 103 88 185 349 315 308 176 175 183 144 

3 pH 7.3 7.1 7.2 7.2 7.4 7.6 8.0 8.0 7.8 7.2 7.3 7.1 

4 TDS (mg/L) 96 70 58 49 104 195 176 172 99 98 102 82 

5 
TOT Alkalinity 

(mgCaCO3/L) 
58 36 36 29 62 102 95 92 44 52 51 47 

6 
Total Hardness 

(mgCaCO3/L) 
60 40 36 32 72 124 112 111 56 62 64 52 

7 Cl (mg/L) 15.5 15.5 9.7 9.7 21.4 34.9 36.9 31.1 23.1 19.4 19.6 15.7 

8 F (mg/L) 0.12 0.71 0.25 0.05 0.30 0.37 0.12 0.36 0.12 0.09 0.19 0.11 

9 Fe (mg/L) 0.000 0.010 0.010 0.000 0.000 0.010 0.005 0.010 0.000 0.000 0.095 0.010 

10 NO2-N (mgN/L) 0.00 0.03 0.00 0.11 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

11 NO3-N (mgN/L) 0.22 0.11 0.05 0.26 2.54 6.98 6.04 5.15 2.88 2.91 4.27 1.33 

12 SO4 (mg/L) 6.8 5.8 3.5 3.1 4.5 13.5 10.6 9.8 6.1 3.7 4.5 5.1 

13 BOD3-27 (mg/L) 0.6 6.0 5.9 1.0 6.2 0.8 1.0 1.0 2.2 2.4 0.6 1.2 

14 COD (mg/L) 3.5 7.9 7.7 4.6 18.3 6.7 6.7 7.5 10.1 15.1 5.5 9.7 

15 DO (mg/L) 6.0 5.8 6.2 5.5 6.1 6.1 5.9 5.5 5.6 7.5 6.8 6.0 

16 
FCol-MPN 

(MPN/100mL) 
     

800 450 1100 2100 450 200 1100 

17 
Tcol-MPN 

(MPN/100mL) 
     

2200 2200 11000 9400 1700 200 3300 
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Table 4. Water Quality Standards By various Authorised Agencies 

      

Characteristics ICMR WHO CPCB BIS – IS: 10500 – 2012 

     

pH (pH units) 7.0–8.5 7.0–8.5 Class A – 6.5–8.5 Class A – 6.5–8.5 

   Class B – 6.5–8.5 Class B – 6.5–8.5 

   Class C – 6.5–9.0 Class C – 6.5–8.5 and 

    

Permissible – no 

relaxation 

TDS (mg L
−1

) 500 500 – Class A – 500 mg L
−1 

    Class B – 500 mg L
−1 

    

Class C – 1500 mg L
−1

 
and Permissible – 2000 
mg L

−1
 

Total Alkalinity as 

CaCO3, mg/L 

    

   
200 maximum of 600 
mg/L 

    
Total Hardness as 

CaCO3, mg/L 300   200 Max. 

Chloride, mg/L 200 250  
250 permissable limit 
1000 

NO3-N (mg N L
−1

) 20 45 – Class A – 20 mg L
−1 

    Class B – 20 mg L
−1 

    
Class C – 50 mg L

−1
 

and 

BOD (mg L
−1

) – – 
Class A – 2 mg 
L

−1 
Class A – 2 mg L

−1 

   
Class B – 3 mg 
L

−1 
Class B – 3 mg L

−1 

   
Class C – 3 mg 
L

−1 
Class C – 3 mg L

−1
 and 

    
No relaxation 
(permissible) 

DO (mg L
−1

) – – 
Class A – 6 mg 
L

−1 
Class A – 6 mg L

−1 

   
Class B – 5 mg 
L

−1 
Class B – 5 mg L

−1 

   
Class C – 4 mg 

L
−1 

Class C – 4 mg L
−1

 and 
No relaxation (permissible)  

 
  

Conclusion: The present study took into account of a variation throughout the one year so as to make 

the necessary conclusions. The analysis result data for different parameters at site Murappanadu for time 

period June 2018 to May 2019 shows that the water quality is satisfactory when compared to IS 

1050:2012. Except for Bacteriological quality indicators of coliforms (Total coliform & Fecal coliform). 

58



  

This data shows Tambraparani river water at Murappanadu is considerable for consumption as drinking 

water after proper Disinfection as Fecal coliform values are not within permittable limits. Major 

Anthropogenic activities practiced in and around the stretch: Agricultural, obstraction of water for 

irrigation and drinking, washing cloth and utensils and discharging of sewage waste along the stretch 

were generating serious threat to biota by altering the physico-chemical and biological concentration of 

river system. 

 

Figure 3: Variation of Temperature for the period of June 2018- May 2019 

 

 

Figure 4: Variation of pH for the period of June 2018- May 2019 
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Figure 5: Variation of Electric Conductivity for the period of June 2018- May 2019 

 

Figure 6: Variation of Total Dissolved Solids for the period of June 2018- May 2019 

 

Figure 7: Variation of Total Alkalinity for the period of June 2018- May 2019 
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Figure 8: Variation of Chloride for the period of June 2018- May 2019 

 

Figure 9: Variation of Total Hardness for the period of June 2018- May 2019 

 

 

Figure 10: Variation of Nitrate for the period of June 2018- May 2019 
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Figure 11: Variation of Dissolved Oxygen for the period of June 2018- May 2019 

 

 

Figure 12: Variation of Biological Oxygen Demand for the period of June 2018- May 2019 
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