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Abstract: Rameswaram is one of the important pilgrim and tourist places in India.
Ramanathaswamy temple is located in Rameswaram island. This temple attracts lakhs and
lakhs of devotees and tourists including foreigners every year. The devotees and tourists
come to this temple, take bath on the holy water of different theerthams. The physico
chemical characters of many theerthams of the temple were analyzed. The physical
parameters such as, pH, Temperature and electrical conductivity values of all the selected
theerthams were recorded within the permissible limit. Dissolved oxygen of the selected
theertham water have less than desirable level. Among the 10 theerthams, Agni theertham
showed very low level of dissolved oxygen. Free carbon dioxide is absent in Nala and Agni
theerthams. High values of carbondioxide present in Savithri, Gayathri and Saraswathi
theerthams. Chloride and salinity values are high in all the selected theerthams except
Sethumadhava theertham. Bicarbonate alkalinity is found to be high in Savithri, Gayathri
and Saraswathi theerthams. Carbonate alkalinity is absent in all theerthams except Nala and
Agni theertham. The total hardness of all theerthams is high, exceeds the permissible limit of
WHO. Calcium hardness is found to be high in Sanku and Nala theerthams.
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INTRODUCTION

Water is essential to plants, animals and man, without water life on earth would not
exist, hence it has been referred to as a universal solvent [1]. Ground water is becoming an
important source of water supply in many regions of the country since there has been a
tremendous increase in the demand for freshwater due to over increasing growth in
population. The rapid growth of urban areas has adversely affected the ground water quality
due to over exploitation of resources and improper waste disposal practices [2]. Ground water
is becoming an important source of water supply in many regions of the country since there

has been a tremendous increase in the demand for freshwater due to over increasing growth
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in population. The rapid growth of urban areas has adversely affected the ground water
quality due to over exploitation of resources and improper waste disposal practices. Hence
there is always a need for and concern over the protection and management of ground water
quality [3]. The main objective of the present study is to evaluate the quality of the all
theerthams, are used by lakh and lakhs of people. During festivals large crowds from all
walks of life and from all over the globe gather. In this area, people taking bath in the highly
contaminated Agni theertham and also other theerthams is a common practice of the
devotees. The peoples also drink the water of all theerthams, have the faith that the
theerthams will cure the diseases. Some of the Yatras may be diseased due to physico-
chemical and biological characteristics of the pilgrim waters. Since little information was
available on water quality of theerthams of Ramanathaswamy temple at Rameswaram.
Therefore an attempt has been made to study some important Physico—Chemical parameters,
such as, pH, Temperature, Conductivity, Dissolved Oxygen, Free carbondioxide, Chloride,

Salinity, Alkalinity— Bicarbonate and Carbonate, Hardness —Total and Calcium hardness.

MATERIALS AND METHODS
Study Area

Rameswaram is located at the south eastern end of the Indian Peninsula at Latitude 9°
13’ 9° 20’ and Longitude 79° 05’ 79° 15” in Ramanathapuram District (Fig. a). There a major
Lord Siva Temple called Ramanathaswamy Temple. This is one of the major Lord Siva
Temples in India. This temple is in the center of town, right next to the sea. The Agni
theertham is located about 200m from the temple, is a sacred bathing place. There are 22
theerthams (tanks) present inside the temple in which pilgrims traditionally bathe in before

seeing the deities [3] (Fig. b).



170

Physico-Chemical Characteristics of ...........

/
/ N
B/ Hotel
/ Tamilnadu
b .
o
A
/ Thirwallwar
Booking Office
v ﬂ X :
o mﬁ.% FloaFing Fack L \An__&;if_.
Madurai Temple \
. u amanathaswami
Temple
r)
.~ Lakshmana
Theertham L
o
Tamilnady
i —
To Madurai
i
BN
/-Ill -
el
Hothandarana Ty Dhanushikedi
Temple
T N, e e i
o

Fig.a. Map showing the study area Rameswaram
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Fig.b. Different locations of theerthams at Ramanathaswami Temple
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METHODS

The water samples were collected from 10 theerthams, such as, Mahalakshmi
theertham, Savithri theertham, Gayathri theertham, Saraswathi theertham, Sanku theertham,
Sakkara theertham, Sethu Madhava theertham, Nala theertham, Neela theertham and Agni
theertham in January 2007 for physico-chemical studies. Water samples were collected in 1
litre pre-cleaned and sterilized bottles with necessary precautions. Temperature was measured
by thermometer on the spot. For measurement of other physico-chemical parameters, samples
were brought to the laboratory. The pH was measured using pH meter. Dissolved oxygen was
determined by Winkler’s method. Chloride and salinity was estimated by Harvey’s titration

method. Free carbondioxide, alkalinity and hardness were analysed as per standard procedure

[4].

RESULT AND DISCUSSION

The physico-chemical parameters of the selected 10 theerthams in Ramanathaswamy
temple at Rameswaram have been presented in Table 1. In the present study, water
temperature varied from 27° C to 30° C. The maximum temperature (30° C) is recorded in
Agni theertham only (Table 1). The pH of the selected theerthams did not show wider
variations. The WHO acceptable limit for pH is 6.5 — 8.5. In the present study, the pH was
slightly alkaline 7.1 to 7.8. The maximum pH value was recorded in Sethumadhava
theertham and Nala theertham. Similar results have been reported in the ground waters of
Tarikere Taluk [5]. Dissolved oxygen is an important water quality parameter in assessing
water pollution. In the present study, dissolved oxygen of the selected theertham water
ranged from 0.6 mg/L to 1.8 mg/L (Table 1). The dissolved oxygen of all the selected
theerthams were less than 4 mg/L. which may be due to seepage or leaching from adjacent
soil and domestic and other wastes. Similar results of dissolved oxygen values were reported

in the ground water of Nagerkoil Town [6].

Table 1: Physico Chemical Parameters of the selected theerthams
of Ramanathaswamy Temple at Rameswaram
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pH 75 |74 |73 |71 |72 74|78 | 78 | 7.7 7.4
Dissolved Oxygen 1.8 2 1 14 22|14 |18 | 1.2 1 0.6
(mg/L)
Free Carbondioxide | 16 40 36 40 20 10 14 - 6 -
(mg/L)
Chloride (mg/L) 709 | 106 | 184 | 212 | 992 | 113 | 213 | 106 | 638 | 11344
4 3 7 4 4

Salinity (mg/L) 128 179 384 115 | 20476

192 | 332 | 383 2 204 192 2
Bicarbonate 240 0 7 9 8 140 0 138

alkalinity (ppm) 300 160

500 | 520 | 540 220 145
Carbonate - - 24
alkalinity - -

(ppm) - - . 21

Total hardness | 988 560 650
(ppm) 690 602

868 | 826 | 660 640 876
Calcium hardness 120 100 200

(ppm) 268 106
112 | 160 | 140 168 220

Carbondioxide is essential for photosynthesis and its concentration affects the aquatic

fauna and its productivity [7]. In the present study, carbondioxide ranged from 6 mg/L to 40

mg/L. Carbondioxide was absent in Nala and Agni theerthams (Table 1). Similar result was

reported in Baigul and Nanaksagar reservoirs during the period of investigation [8]. The

chloride content in the selected theerm was varied from 213 mg/L to 11344 mg/L (Table 1 &

Fig. ¢). All the selected theerthams have shown high chloride concentration higher than the

WHO permissible limit (250 mg/L) except Sethumadhava theertham. This increase may be

due to sea water intrusion in the
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Fig. C. Showing the Chloride (mg/L) and Salinity (mg/L) of the selected theerthams of
Ramanatha Swamy Temple at Rameswaram
well and evapotranspiration of water body. High values of chloride in a freshwater lake may
be due to input of organic matter [9]. In the present study, the salinity ranged from 384 mg/L
to 20476 mg/L (Table 1 & Fig. c¢). The maximum salinity and chloride level occur in Agni
theertham reflects the seepage of sewage water. Bicarbonate values ranged from 138 ppm to
540 ppm (Table 1). Bicarbonate alkalinity value was exceed the permissible limit in Savithri,
Gayathri and Saraswathi theerthams. Hence high bicarbonate content of this area due to
dissolution of soil carbondioxide. Bicarbonate content of the ground water sample varies
from 55 to 542 mg/L in Chengalpet region [10]. Carbonate alkalinity was present in Nala and
Agni theerthams where the values were 21 ppm and 24 ppm respectively. Carbonate
alkalinity was absent in all other theerthams (Table 1). Similar results of carbonate alkalinity
were reported in Palar river water [11]. Excessive alkalinity may cause eye irritation in
humans and chlorosis in plants [12]. The total hardness of all the theerthams ranged from 560
ppm to 988 ppm (Table 1). The data indicates that none of the theerthams falls within the
WHO permissible limits (500 ppm) for total hardness. Ground water quality in some villages

of Jind City of Haryana showed the total hardness ranged from 340 to 3936 ppm [13].
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Calcium hardness value varied from 100 ppm to 268 ppm (Table 1). All the theerthams are
well in the WHO permissible limit (75-200 mg/L) except Sanku and Nala theerthams, where
it is 268 ppm and 220 ppm respectively. High calcium content in the water is the indication
of pollution. The present values are very high when compared that of Rajasthan ground water

[14].

CONCLUSION

During religious practices, festivals and rituals, considerable quantity of flowers,
leaves, food remnants and other organics are dumped into Agni theertham. The
decomposition of these organic materials changed the physicochemical characteristics of
Agni theerthams. These water which percolate into the other theerthams which alter the
physicochemical parameter. Therefore the physicochemical parameters of holy water are
above the permissible limit. Yatras taking bath in the highly contaminated Agni theertham
and also other theerthams is a common practice. The peoples also drink the water of all
theerthams have the faith that the theerthams will cure the diseases, physico-chemical
parameters of theerthams are above the permissible limit which may cause disease or disorder
to the Yatras.

The study concludes that the holy water of Ramanatha Swamy Temple get
contamination by human activities. It needs special attention to prevent the contamination of

holy water of all theerthams.
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