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ABSTRACT

Seasonal dissimilarity study of hydro—chemical ggigl in Pazhayar River, Tamilnadu was carried autlune—
July(dry) till October—November(wet) 2014.The riwveater quality was studied at three selected stetinamely
Boothapandi (S1), Thuckalai (S2) and Kuzhithurd)(® signify unlike localities with changeable larapogenic
discharge. The in—situ water quality and hydro—clvamparameters of the samples were measured for pH
temperature, electrical conductivity (EC), totakalinity (TALK), total dissolved solids (TDS), diksed oxygen
(DO), salinity, Ammoniacal nitrogen (NHN), biochemical and chemical oxygen demand (BODC@&D),
suspended solids (SS), nitrate and phosphate fiolipstandard methods and then compared with WHOdstals.
Bacteriological analyses were also carried out foe same period of time. Introduction of sewage the river
plays a noteworthy responsibility for bacterial ¢camination. The results indicate that some soiht#grated river
water management and good agriculture practice sahshould be implemented.
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INTRODUCTION

The total length of the Pazhayar river is aboutk3i and it passes through Boothapandi, Thazakudiée®?iy
Ozhuginaseri and Suchindrum finally joins with theabian Sea. The early kings constructed 11 checksdalong
the course of the river. Pazhayar river is flowithgough Kanyakumari District of Tamilnadu which iis the
Southernmost tip of Peninsular India; it is thecplavhere three oceans namely Indian, Arabian arydoB&engal
congregate and is the head quarters of the Kanyakubistrict in Tamilnadu, also referred to as fhet of Bharat
Mata. The river Pazhayar is of medium size and mmeetl in Sangam classics as it's an extent of Riahru
Kanyakumari District and it gains through both $swtest and north—east monsoons. It begins at thh&m
slopes of the Mahendragiri hills which are a pairtsouthern tip of the Western Ghats [1]. At Chruldé&
(Shorlacode or Surulacode) is a place about 18 Krthawest of Nagercoil, here a number of tiny stisar odai
(like Nachukal & Eassakkuthottam) confluences aodnf the origin of the river Pazhayar southwardlg. vi
Thovalai, Ananthanar and Nanchinad Puthanar Chaiihel tail end of this river empties into the AmbiSea at
Keezha Manakudy Estuary, 12 Km south of Nagercbilis river Pazhayar contains a number of Principal
tributaries like Tharuvayar, Ulakkaruviar, Alathima Koyu odai, Poigaiar, etc. This river feeds evafrom
Petchiparai and Perunchani dams through channélmany ponds in Kanyakumari District [2,3].
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Fig. 1: Location of sampling stations at River Pdzayar in South Tamil Nadu, India

The aim of this present study is to assess prestatis of Pazhayar river water quality in differéotalities of
anthropogenic impacts as well as to determine s@hs@riation such as atmospheric precipitatioriliémces on
aquatic ecosystems [4]. Scientific results, ocesasubstances interrelate with the ecosystems whatjuiee
challenges [5,6]. Introduction of sewage into tiver plays a noteworthy responsibility for bacteédantamination.
The location on map sampling site in Kanyakumastiit as presented in Fig. 1.

EXPERIMENTAL SECTION

Sampling Activity

Water samples were collected from three selectetioes namely Boothapandi (S1), Thuckalai (S2) and
Kuzhithurai (S3), located along the Pazhayar riugne—July (dry) till October—November (wet) 2014veR water
samples were collected about 10cm below the waidace using 1litre HDPE and glass bottles. Thepenatures

of the samples were measured in the field itsethattime of sample collection as per the standaethod [7].
Samples were stored in a cool box filled with ieels at temperature approximately of 4°C befonesfearing for
further laboratory analysis. Standard methods tate used in this chemical study are Ammoniacatogin
(Salicylate Method), Biochemical Oxygen Demand (lmation Method as BODS5), Chemical Oxygen Demand
(Reactor Digestion and Colorimetric DeterminatioByspended Solids (Gravimetric Method), Nitratedi@am
Reduction Method) and Phosphate (Ascorbic Acid Mdjh Ammoniacal-N, Chemical Oxygen Demand, Nitrate
and Phosphate were determined by using a spectapkter: Electronic absorption spectra were reabnsligh a
Hitachi U-2000 double beam spectrophotometer in20@-1100 nm range at a specified wavelength [8] the
mean value of analytical data parameters amonthtbe stations were compared and tabulated.

RESULTS AND DISCUSSION

In-situ Measurement

In this study, mean value of pH for Boothapandiistawere 7.3(dry) and 8.2(wet) was obtained witiie standard
limit of World Health Organization [9]. Higher vada of the pH at this station were as a consequeheeid—

forming substances such as sulphate, phosphatatesitdischarge into the river basin. These substaare as
abundance in fertilizer usage, might have altehedatcid—base equilibria: resulted in the reduced-aeutralizing

capacity and hence raising the value of pH.

The physical characteristics of Pazhayar river wdteing the period of study were presented in &ahl Mean
value of temperature for Boothapandi station w2 B (dry) and 25.35(wet) °C season respectivedyvdst value
of temperature was recorded; this condition wakliiigxpected since this station was in the viciamtyforest, none
agriculture and low human anthropogenic activityim time of sampling. In addition, present stadfisemperature
in Pazhayar river were not much differ with atmaspd condition since Kanyakumari District was calesed
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having cool climate, with temperatures no highanti85°C during day time. Mean value of conductivity
Pazhayar River in Putheri station was obtainedifsigmtly increased during the time of sampling feet season.
Highest conductivity recorded at this station causg domestic effluent discharges and surface rifi@ctly into
river basin thus might have increased the concemitraf ions. Higher values of rainy season alsssidy came off
from precipitation of ionic species that brings rarous dissolved conducting minerals into river watéhis
problem was force support by an increasing of digsb solids concentration during the period of gtuth
Boothapandi station, this condition was normallgwtcing since high precipitation will bring moreream flow
higher than average water flow. The threshold rafogePazhayar river is 3-5 mgL Highest concentration of
dissolved solids was obtained at Putheri stationbfith seasonal periods is due to poor vegetaltimhly active
cultivation activity and precipitation that contuiie much more soil loss runoff or leachate, consetiy brings
pollutant from the farms with dissolved conductmgnerals at this station.

Laboratory Analysis

Hydro—chemical parameters that were analyzed gghidy consist of suspended solid, biochemicalcraanical
oxygen demand, Ammoniacal nitrogen, nitrate andsphate. Result of the analysis was also standardizth

Environment Water Quality Index Classification (W@k presented in Table 1. Mean concentrationafHgmical
Oxygen Demand (BOD) in Pazhayar River was obtasligghtly high during dry rather than in wet seas®his

phenomenon was considered normal in most freshrveytem since dilution effect was occurring intatev

catchment. Highest concentration of this parametes recorded at Putheri station for both dry and season
which may be due chemical usage in fertilizer effits. Nevertheless, the mean values of BOD for be#ftsons
found still far below than WHO limit (10 mgl) (Fig. 2).
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Fig. 2: Variation of BOD in three Stations duringthe study period

In the meantime, lowest concentration of Ammoniag&iogen (NH-N) was recorded at station Putheri in both
seasonal periods as expected clean than otheesthisglaced as non agriculture site. Mean comagonh of nitrate
(NOs) in this river was obtained slightly high duringydrather than in wet season. These pointed out tha
continuously applied the common N-P—K fertilizerabiicken dung into agriculture scheme practice raugarly
stage of cultivations will show the way much moogemtial of being nitrate leached or surface rumutt the river.
Mean concentration of phosphate ((p@ Pazhayar river was somewhat increased thrautghvet rather than in
dry season. Poor vegetation at Putheri station nitakeuld not react as a P trap along agricultarala such as
ploughing activities was taken place during timesafmpling for dry season to the touching statiomu€kalai: S2).
Consequently, it will make probable soil loss asoffiwas continuously high. Further many manmad&rees of
which include domestic and industrial dischargeswan changes in land use in areas where phospisanagurally
plentiful in the soil would lead much more possibteirces of pollutant.
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Table 1: Hydro—chemical parameters with Water Qualty Index (WQI) in Three Stations during the period October 2014— November 2014(wet)

Stations Hydro—chemical parameters Permissible St(Bn)  Observed Value (Vn)  Unit Weight Quality rating WQI= Antilog
(Wn) (Qn) 2Wn. log Qn (WQI)
pH (Hydrogen lon Concentration) 6.5-8.5 8.2 0.1333 240 0.3172 11.217/10 hydro—asmparameters
EC (Electrical Conductivity: pscm™) 300 344 0.0033 114.6 0.0067
TALK (Total Alkalinity as CaCO s mgL™) 600 72 0.00166 12 0.0017
TDS (Total Dissolved Solids as CaC@ngL™) 1000 231 0.001 23.1 0.00136
Ca?" (Calcium ion mgL ™) 200 31 0.005 15.5 0.00595
N Na* (Sodium ion mgL?) 200 37 0.005 185 0.00633
ClI~ ( Chloride ions mgL?) 250 61 0.004 24.4 0.00554
NOs (Nitrate ions mgL™) 29 1.9 0.0345 6.55 0.0281
DO ( Dissolved Oxygen mgL®) 6 25 0.1667 41.66 0.270
BOD ( Biological Oxygen Demand mgL1) 5 5.8 0.2 116 0.412
WQI=104.9 — Hence, >100: Unsuitable for benefiosage
pH (Hydrogen lon Concentration) 6.5-8.5 8.0 0.1333 200 0.306
EC (Electrical Conductivity: uscm™) 300 341 0.0033 113.6 0.00678
TALK (Total Alkalinity as CaCO s mgL™) 600 72 0.00166 12 0.00179
» TDS (Total Dissolved Solids as CaC@ngL™) 1000 230 0.001 23 0.00136
Ca*" (Calcium ion mgL™) 200 32 0.005 16 0.00602 10.969/10 hydro —cherp@ameters
Na* (Sodium ion mgL?) 200 36 0.005 18 0.00627
ClI~ ( Chloride ions mgL?) 250 62 0.004 24.8 0.00557
NO3 (Nitrate ions mgL™) 29 1.8 0.0345 6.21 0.0273
DO ( Dissolved Oxygen mgt®) 6 241 0.1667 40.16 0.267
BOD ( Biological Oxygen Demand mgL1) 5 5.9 0.2 116 0.412
WQI= 104.02 — Hence, >100: Unsuitable for benaficsage
pH (Hydrogen lon Concentration) 6.5-8.5 7.8 0.1333 160 0.2938 10.62/10 hydro —atedrparameters
EC (Electrical Conductivity: pscm™) 300 349 0.0033 109.6 0.00673
TALK (Total Alkalinity as CaCO s mgL™) 600 76 0.00166 12.66 0.0018
TDS (Total Dissolved Solids as CaC@ngL™) 1000 239 0.001 23.4 0.00136
Ca?" (Calcium ion mgL™) 200 38 0.005 19 0.00639
Na* (Sodium ion mgL?) 200 32 0.005 16 0.00602
! ClI~ ( Chloride ions mgL?) 250 64 0.004 25.6 0.00563
NOs (Nitrate ions mgL™) 29 2.2 0.0345 7.58 0.03034
DO ( Dissolved Oxygen mgL) 6 241 0.1667 40.16 0.2673
BOD ( Biological Oxygen Demand mg(?) 5 5.43 0.2 108.6 0.4071

WQI= 102.647 — Hence, >100: Unsuitable for besiafiusage
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Water Quality Index

Water Quality Index (WQI) of Pazhayar river throoghthe seasonal periods of this study were detethbased
on six parameters as given by the following expoesdVQI=0.22*S DO + 0.19*$BOD + 0.16*$COD + 0.15*$
AN + 0.16*§ SS + 0.12*§pH (whereby: 5= Sub-index of each parameter; DO = Dissolved @rydBOD =
Biological Oxygen Demand; Chemical Oxygen Demantt A Ammoniacal Nitrogen; Suspended Solids; pH =
Hydrogen ion concentration). WQI was then clasditiee water quality into five classes namely cla@¥QI=0 to
25; excellent), class Il (WQI 26 to 50; good), sl (WQI 51to 75; poor water quality), class IWQI 76 to 100;
very poor water quality) and class V (WQI >100)dxasn beneficial use of the water [10,11].

The calculated values of WQI for all sampling stasi in wet seasons are shown as in Table 1. Irsthdy, WQI
was 104.9 (wet season), 104.02 (wet season) and3(@&t season) for Boothapandi (S1), Thuckala)) @&
Kuzhithurai (S3) stations respectively. Variation the observed ions (€a Na and CI) and Total Alkalinity
(TALK) is given in Fig. 3.
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Hydro-chemical parameters
Fig. 3: Variation of Total Alkalinity, Ca ", Na* and CI" in three Stations during the period October 2014November 2014(wet)

Table 2: Microbiological Analysis River Water Sampks in three Stations

No Sampling Stations THC TCC SSC VCC
1  WHO Standard 1x1C¢ Zero per 100ml Zero Zero
2  EPA Standard 110G Zero Zero Zero
3. Boothapandi Station(S1) 1x1¢f >1800 2.7x16 4.2 xad
4  Thuckalai Station (S2) 2.02x16 >1800 23x16 2.9x1d
5 Kuzhithurai Station (S3)  1.08x40 >1800 2.07x16 3.5 x1d

THC= Total Heterotrophic Count, TCC = Total ColiforCount, SSC = Salmonella—Shigella Count, VCQxi¥icholerae Count WHO=
World Health Organization, EPA = U.S.

Bacteriological analysis

The high number oSalmonella, Shigella sp and Vibrio choleraeriver samples is not in agreement with EPA
water standard [12] which states that these patlioggganisms might not be present in water (Fig.bécause
they are of public health significance, having bassociated with gastrointestinal infections: diea, dysentery,
typhoid, and other form of infection [12]. The naetection of pathogen in the water samples may teflection

on the depth of the river along with a number ¢feotftundamental risk factors. The Most probable ipeinf{MPN)
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for presumptive total coliform count (TCC) of theater samples ranged from 1600 to >1800 MPN perrD0
Water samples from all stations have total colif@maunt greater than 1800 MPN per 100 mL (Tabje. 2

Fig. 4: Total coliform count (TCC) of the water sanples in three Stations during the study period

Table 3: Microbial Species Identified from Water Sanples in three Stations

No Microbial Species Boothapandi(S1) Thuckalai (§2) Kuzhithurai (S3)
1 Pseudomonas sp. + + +

2 Escherichia coli + +

3 Enterobacter aerogenes + + +

4  Staphylococcus aureus + + +

5 Salmonella typhosa + + +

6  Shigella sp. + + +

7  Vibrio cholerae - - +

8  Proteus sp. + + +

9 Klebsiella sp. — — +

+ = Pridictable
— = Non—predictable

Results of the bacteriological analysis of the watamples are presented in Table. 2. The bactg&dies isolated
from all water samples such &saphylococcus aureus, Pseudomoaaisruginosa, and Proteus sp.. Proteusisp.
also of public health significanc8taphylococcuaureus isknown to produce enterotoxin [13}roteus spbelongs

to the intestinal flora but is also widely dispetse soil and water [14Enterobacteraerogenessolated from the
water samples are examples of non fecal coliforn @n be found in vegetation and soil which gigas as

sources by which the pathogens enters the watgrThé British Standard Institute (The British Sfand Institute:

BSI, 1993) specified that counts greater than I@dcansidered unsatisfactory fBnterobacter sp The bacteria
isolated from water samples in this work incorpeddscherichia coli, Enterobacter aerogenes, Pseud@sapp.,

Staphylococcus aureus, Shigella sp., Proteus (3@ble. 3).V. cholerae, Klebsiella spiVere not isolated from
Boothapandi and Putheri stations.

Recommendations

It can be concluded that, water quality of prestamhayar river has degraded along seasonal chinigenay have
resulted from agricultural and domestic wasteseeitisposed directly or indirectly into the rivexn effective
management of possible soil erosion from land hsege of urban development, agriculture actividied domestic
waste in the vicinity of the Pazhayar river shobkl planned and enforced. Moreover, good agriculsgteeme
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practices like rain shelter cultivation, limitatioof fertilizer and pesticide should be consideradthis area.
Therefore, main purposes of freshwater ecosystarh as bathing, irrigation and other domestic esslecan be
continuously contributed by Pazhayar River.
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