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ABSTRACT A baseline study was conducted 1o determine
the impact of anthropogenie sctivities on the physico-chermi-
cal and microbial characteristics of a few niverine stations
Tocated in the vicinity of major iemples of Dakshina Eannada
diserict, Kamataka. |1 was observed that the impact of human
activity was severe on all physico-chermcal pararmeters ana-
Ivsed during summer in comparison with other two
seasons. The present study shows high organic pollution lond
mn thesse waters atall the times, The MPM values exceded the
weberable limits in almost all the segions excepla few moinths.
It was ohserved that the main cause of deterioration in waler
guality was due to the lack of proper saniwtion, unprosccied
river sites and high anthropogenic activities.

INTRODUCTION

In Drakshina Kannada district Subramanya,
Dharmasthala, Kateel, and Kollur are the four
major pilgrimage places situated near the rivers
on the foot hills of Western Ghats, Thousands of
piligrims visit these temples everyday, through-
out the year. The increased piligrimage actvitics
will definetely induce changes in the surmound-
ing environmental systems. Many studies have
been carried out in evaluating the impact of hu-
mans at different aguatic ecosystems. (Ramesh
etal., 1992; Israili et al.,1993; Pandey et al., 1992,
1993; Desai, 1995). Even though many studies
have been conducted on water quality of differ-
ent rivers, lakes, estuaries etc., meagre informa-
tion is available on the quality of waters in the
vicinity of Temple town, Recently some investi-
gators {Sinha Manojkumar et al., 1992 ; Parva-
teesam et al.,, 1992 ; Subbamma et al., 1992 ;
Bahura et al., 1993) have reported polluted na-
ture of Indian temple tanks and ponds. Baclerial
contamination in different water bodies had been
reported by different authors (Bhattacharjee et
al, 1989 Papda et al., 1993 and Sivasubramani

and Mahadevan, 1995). In the present study an
attempt has been made to evaluate the conditions
of the rivers situated near the major temples of
the Dakshina Kannada district of Karnataka,

MATERIALS AND METHODS

The Dakshina Kannada district lies between
12°27" and 13°538' Morth latitude and 74°35" and
75°49" East longitude. The rivers in the district
originate in the foot hills of Western Ghats and
flow towards Arabian sea travelling along dif-
ferent terrain and ecological segments influenced
by different human settlements. The district re-
ceives the heavy rainfall during south-west
monsoon (June-Seplember) which accounts BS-
90 per cent. Four sampling sites have been se-
lected for the study purpose - T1 station at
Kumaradhara niver near Subramanya temple, T2
station at Methravathi river near Dharmasthala
temple, T3 at Mandini river near Kateel temple,

- and T4 at Saupamika river near Kollur temple (Fig.

1). Water samples were collected from | km down-
stream the active human impact site. All the riv-
ers are West-flowing, open into the Arabian sea
along with other 2-3 rivers. The water samples
were collected every month in plastic containers
in triplicate during the second week of each month
of the year between 9.00 A M. w0 12.00 noon.
Water temperature was recorded by Celcius
thermometer and pH by digital pH meter
Systronies 361. For the dissolved oxygen the
samples were fixed on the site itsell and was ana-
lysed in laberatory by Azide modification of
Winkler's method. MNitrate was estimated
photometrically by using an lon Analyser Merck
50 118. Phosphate was estimated by Stannous
chloride method. Silicate by Molybidosilicate
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method and Sulphate by Turbidimetric method
and are measured using Camspec-M3530 Dou-
ble beam UV-WYisible Spectrophotometer, Or-
ganic nitrogen was measured using Kjeldhal's
method. For bacterial analysis the water samples
were taken in presterilised BOD botiles in ice
box to laboratory, The Most Probable Number
(MM of coliforms were estimated using multi-
ple tube fermentation technique according to
standard methods (APHA-AWWA-WPCF, 1989;
Trivedi and Goel, 1986).

RESULTS AND DISCUSSION
Waler was bright and clear at all stations

excepl during rainy season. Faecal smell ema-
nated from the water at all the stations. The ranges

and mean of the physico-chemical charactenis-
tics of the river waters are presented in table 1.
The water temperature followed a seasonal pat-
tern and 15 varied from 23,5 1o 38.5° C. The tem-
perature was higher at station T3 than the other
1 stations. T3 recorded comparatively higher pH.
while other 3 stations recorded almost similar
average values, Chloride shared a range of 6,460
1o 98.19 mg/l with T3 showing higher annual
average value,

The mean dissolved oxygen content was
T.02, 7.33, 7.37 and 7.27 mg/l at stations T1,
TZ. T3 and T4 stations, respectively. Interesi-
ingly at all the stations, during premonsoon sea-
son there was a drop in dissolved oxygen con-
tent, almost reaching anoxic conditions. The per
cent saturation values of oxygen were below per-

Fig 1 : Map showing sampling silcs
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Table 1: Amnual averape and range of different physico-chemical parameters along 4 river stathons [All values
cxoepl Temperature (C) and Phosphate (ug/l) are expressed in mg/1]

Parametes Sradions Permissable fimir for deinking warer
T FF; E] e 151 (1982 TCMR
Termperature 285379 20338304 M5 1635 2707+ 2.02
(21.5. 3600  (255-350)  (26.0-38.5) {240 - 30.5) 41 .
rH 737+ 071 T334 069 T4 £ 48 T48= 078 6.5-8.5 TO=8S5
(597 - 8400 (6.1 -825) (674 -8.30) (625 - 8.90)
Chlaride 1996+ 1054 2058975 316727328  33.78= 2020 - 250
(646 - 35.16) (8.27.3981) (6.72-G98.1%9) (8.27-77.78)
(8] T0Zx 0B T.33% 320 137+ 348 7274 3497 G.0 30
(20-1364)  {1.2-013%96) (1.2-1320) (1.6- 15.28)
8]0 156% 1547 1122412 JXAT £ 2259 1787 = 1229 2.0
{122 - bikil) (4.2 - F.O) (4.4 - 700 {50 = 400
Hardiness 138+ 7113 18,55 ¢ 6,48 265 % 1027 23.42 @ b2 10 300
Fhosphane Sh+ 35 1.ib 14D B0 6.0 .oz 1.0 E .
(1.0 = 14.0) (0.4 -42) (020 {0 1-3.5)
Sulphate Q0B 668 11502 1650 1527 +2493F 1438z 258
(02 - 4569 (6 -496.9)  (0.5-6687) (1.2 - 1030.7)
Silicaie 1.07 + (.52 .04 & 057 0.95 & (.45 101 & 07
122 1.9)  (0.004-1.73) (013 - 179 (0.14-1.55)
Org. M, AT 204 190+ 0159 17402 3085 GAE LG5 - -
(104-862) (0B-G04)  (2.8-1304) (348 -12.96)

missible limits during peak summer season. The
values of Biological Oxygen Demand (BOD)
ranged from 1.2 to 70.0 mg/l and higher
BOD values were recorded during premonsoon
SO,

The iotal hardness of water ranged from 10.0
to 44,0 mg/1. The water was hard during sum-
mer and soft in rest of the months, Among the
inorganic nutrients, the average values of inor-
ganic phosphate ranged from 1.0 to 6.0 pg/l. The
sulphaie values ranged from 0.19 to 456.86 mg/
I at T1 ; 0.57 to 496.94 mg/l at T2, 0,45 to
668,67 me/l at T3 and 121 to 1030.68 me/1 at
T4 stations. The average organic nitrogen
values were 3.77, 3.91. 17.49 and 6.49 mg/1 at
T1, T2, T3 and T4 Stations, respectively.

BACTERIAL ANALYSIS

The mean values of Most Probable Number
(MPN) index values were depicted in table 2.
The average annual MPN values being 57333,
706.08, 567.42 and 456,002t T1, T2, T3 and T4
stations respectively. Among all the 4 temples,
inflow of piligrims to Dharmasthala le is
maore, All the stations studied have recorded
maximum MPN values during premonsoon fol-
lowed by post and monsoon seasons. The down-
stream of the same stations of the same river

Table Z: Spatis-temporal variation af coliform organ-

isms (MPN index) per 100 mi
Sinrions

Monrhs T T2 FES Fe
Movember S0 =2 £l Il
December 2B & w 2
January 0 ¥ il <
Februany b 6 2 B0
March 23 =] GO | e S
Aphil =i > 1 Gl = | (e} Ea L]
May AT ] 2= | (DD 2o ] M} By
June 5 | i} AL el Fitii] = M0
July 17 33 0l 27
August 17 34 0 33
Seprember 17 350 i3 17
October = 1600 #1600 =00 S0
Permizsible Limits for Dvinking Waier
WHO (1984) & EEC «=eaa> V100 ml.
IS0 {1992) & WCME === 17100 mil.
For Bahing Weter !
BIS (1992) >S00/100 ml.

snowed a decreased MPN, which clearly indi-
cates that the stretches along the temple vicini-
ties are much affected by the anthropogenic in-
dulgences and defection on the banks.

The stations under observation are situated
in the head region of each river. A little upstream
to the temple areas the river waters are clear and
transparent. As these are holy places devatees
take a dip before entering the temple. They also
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use it for washing clothes and vehicle cleaning.
The local people use these waters as sources for
drinking, bathing and for agricultural purposes.
Increased inflow of piligrims, decreased hygi-
enic conditions and poorly maintained sanitation
results in the deteroration of environmental
health of the aquatic system.

From our studies the river water is found to
be contaminated near the temple areas at least
for more than a kilometer. The order of pollu-
tion load among the four stations studied is : T2
=T4=T3>T!. Among the physico-chemical pa-
rameters analysed D.0,B.O. D and percentage of
oxygen samuration valees did not meet the ISI
standards. Higher BOD during summer may be
attributed to the bathing activities, hiphwaste dis-
charges and increased human activities in the
vicinity of the temple. The poor flow during lean
period coupled with deterioration of water qual-
ity with increased temperature resulted in the
depletion of DO. Besides this, the mixing of or-
ganic wastes demanding oxygen might have in-
duced drop in oxygen level (Mishra and Saxena,
1991). Since DO content of the stream is one of
the parameters to reflect aguatic ecosystem's
health, it is advisable to use this as litrus test to
understand lotic system health, During monsoon
there was considerable increase in levels of DO
leading to supersaturation which may be due to
the rain water, There should be adequate DO in
all the seasons. The river with self purification
capacity could assimilate the existing load
{Lester, 1967). The pH of water body indicates
degree of deterioration of water quality (Verma
et al., 1984). The rise in pH towards alkaline
range indicates mixing of sewage and other ef-
fluents from the surroundings (Mishra and
Sexena, 1991). The hardness of river water is of
considerable significance in connection with sew-
age effluents (Rai, 1974) as washings and bath-
ing activities might have caused this increass in
the present study. Lower phosphate values in the
present study were similar to the values (0.005 -
0.07 mg/1) observed at river Jheham (Shyamsun-
der, 1989). High summer values for sulphate also
indicate the deterioration of water quality [Desai
et al., 1995). The highest value (139.4 mg/1) of
organic nitrogen was observed at T3 station dur-
ing May1995 which may be due to the increased
discharge of organic rich nitrogen wastes to the
river when there was little flow. Thus all the sta-

tions studied have recorded maximum physico-
chemical values during premonszoon followed
by post and monsoon seasons.

With respect to the WHO, EEC and ICMR
standards the MPN of coliforms/100 ml in sam-
ples collected from all the stations exceeded the
prescribed limit of above said standards. The load
of coliform bacterial contamination 15 found to
be heavy. During the higher bather load days
there was a temporal relationship between bather
load and water quality indicator levels (faccal
pollution) (James, 1996). Higher coliform counts
clearly indicates lack of sanitation facilitics on
these stretches,

The influx of pilgrims to the emple towns
brings enormous pressure on the basic require-
ment fulfillments like food, shelter and waste
disposal, Namrally the immediate environment
ncar the river banks are the places being utilised
and also the river water for bathing and wash-
ing. Many a times primary sanitary réquirements
are also not available, Even if there is some pro-
visions, the influx is far greater than the basic
facilities available, and the carrying capacity of
these temple towns are limited, Unfortunately not
enough attentions and efforts are put to develop
the infrastmecture requirements and ultimately the
receiving ecosystem is affected during most part
of the year, probably except during the rainy
SEAS0M,

The temple towns are old and planned for a
flow of limited devotees during the olden days.
There is no proper sewage disposal system or
sewage treatment plant, and there are solid and
liquid organic biowastes generated without
proper disposal systems. Ultimately they find
their way into the nearby rivers thus increasing
stress on them and decreasing the acsthetic value.
The self purification capacity of the river could
not purify all the load during the lean season re-
sulting in deteriorated water quality in isolated
patches of river water. Unless the authorities plan
for the basic societal needs, such as proper wasie
disposal, increased accomodations, sanitary re-
quirements, treatrment of drinking water and sepa-
rating bathing ghats from washing ghats, not enly
sacredness of the rivers is impaired but also hurts
the feelings of the devotess, Basic requirements
and proper maintenance to meet the inflow of
devotees resulting in overall development of the
carrying capacity of these piligrim centres are
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warranted. This will help to accelerate the eco-
nomic growth of these regions and also satisfy
the devotees by promoting piligrimage tourism.
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