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Abstract: A natural discharge of ground water with elevated
temperature with respect to the surrounding are called as
hot springs. Most of the hot springs is rich in several kinds
of chemicals and minerals. The Sitakund hot springs sites
are most famous hot spring and it cures many bone related
diseases like Arthritis, Osteoporosis and various skin related
diseases. The water samples from three selected hot spring
sites were collected in pre-cleaned and sterile reagent bottles
during October 2014 to June 2016 tri-annually. The collected
samples were stored in refrigerator and preserved as per
preservation method till the completion of their analysis
and compared with W.H.O., C.P.C.B., B.L.S., drinking water
quality standards.
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1. INTRODUCTION

Hot spring of Sitakund are natural and distributed in the range
of around 2 km?. The main hot spring is centrally located in
Sitakund, a holy and religious place of Hindus. This is selected
as first sampling station site. The second sampling station of our
study is hand pump situated 50 meter west of central Sitakund
and third hot spring site of our study is around 200 meter south
to central Sitakund named as Bardah village hot spring, which
is generally used by villagers of nearby areas. Earlier it was also
called Philips Sitakund (stated by old people).

The water of hot spring sites of Sitakund were used by the people
suffering from various skin, several bone related problems
and bowel associated diseases. The present investigation
involves the Physico- chemical and Bacteriological analysis of
water samples from these hot spring sites of Sitakund namely
Sitakund central site, Hand pump site and Bardah village hot
spring site.

Photograph of Selected Sampling Sites

Sitakund Central Site, Sitakund
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Bardah Village Hot Spring Site, Sitakund

II. MATERIAL AND METHODS

Three sites have been selected for sampling of hot spring water
from the study area of Sitakund. First sampling station site is
central Sitakund (S,), second sampling station site is Hand
pump site (S,) and the third sampling station site known as
Bardah village hot spring site (S;) also known as Philip kund.
Hot water samples were collected from these sites tri-annually
for two years starting from October 2014. The samples were
brought to the laboratory and were stored in Refrigerator and
preserved as per preservation method. The estimation of water
samples for different physico-chemical and Bacteriological
parameters have been done as per APHA 2005 and Trivedy and
Goel 1986.

III. RESuLTSs AND DISCUSSION

1. Temperature - The mean Temperature of selected hot
spring sites of central Sitakund during the study period
from October 2014 to June 2016 are 42.10 °C, 43.16 °C
and 41.83 °C respectively.

2. pH - The mean value of pH of selected hot spring sites
of Sitakund during study period are 7.8, 7.62 and 7.97
respectively, which is within permissible limit as per
WHO, 2011 and BIS 2012 standard of drinking water
(6.5-8.5).

3. Electrical Conductivity - The mean electrical conductivity
of water samples at central Sitakund, Hand pump site and
Bardah hot water spring reservoir site during study period
October 2014 to June 2016 are 341.6 us/cm , 328.33 ps/
cm, and 360 ps/cm respectively.

B. K. Gupta, et al., observed electrical conductivity of all
three sites of Rajgir namely Vishwamitra kund, Brahm
kund and Makhdum kund during period October 2014 to
June 2016 (within an interval of four month) varies from
60.6 pus/cm to 97.75 ps/cm, 98 ps/cm to 200.25 ps/cm
and 60 ps/cm to 82.5 ps/cm respectively.

4. Total Dissolved Solid (T.D.S.) - The mean value of
total dissolved solid of water samples at three selected
hot spring sampling sites of Sitakund namely Sitakund
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central site, Hand pump site and Bradah village hot
spring site during study period between October 2014 to
June 2016 are 201, 193 and 222 mg/I respectively. T.D.S
of all sites in different period lies within desirable limit as
per W.H.O., 2011 and U.S.E.P.A., 2012 (500 mg/l).

Total Solid (T'S.) - The mean value of Total Solid present
in hot spring water samples of three sites are 284.5, 252
and 299.66 mg/l respectively.

Total Suspended Solid (T.S.S.) - The mean value of TSS
concentration of water samples at Sitakund central site,
Hand pump hot water site and Bardah village hot water
spring site during selected study period are 83.5, 59 and
77.33 mg/l respectively. All concentrations lie within
desirable limit as per E.P.A. (1986) standard (100 mg/l).

Total Hardness as CaCO; - The mean value of Total
Hardness concentration of all above three sites during
selective period from October 2014 to June 2016 are
132.66 mg/l, 122 mg/l and 144 mg/l respectively, all
these concentration lie within permissible limit as per
WHO standard (500 mg/1).

Total Alkalinity as Calcium Carbonate - The mean value
of Total alkalinity for all three selected sites of Sitakund
during study period are 104.66 mg/l, 98.66 mg/l and
77.33 mg/l respectively.

Prasoon et al., observed total alkalinity concentration of
two hot spring sites of Rishikund during a period from
October 2014 to June 2016 varies from 12 mg/l to 24
mg/l and 10 mg/l to 14 mg/l respectively.

Calcium ion - The mean value of Calcium ion
concentration of water samples of these three hot springs
are 24.28 mg/l, 22.35 mg/l and 26.94 mg/l respectively.
All concentration lies within desirable limit as per BIS
(2012) drinking water quality standard 75 mg/I.

Magnesium ion - The mean value of Magnesium ion
concentrations of water samples of these sites observed
during study period from October 2014 to June 2016 are
17.51 mg/l, 16.53 mg/l and 18.70 mg/I respectively.

Chloride - The mean value of chloride ion concentration
of three selected sampling sites of Sitakund region during
study period is 52.66 mg/l, 44.16 mg/l and 53.33 mg/l
respectively. All concentration lies within desirable limit,
as per WHO, 2011 and BIS, 2012 (250 mg/1) Standard.

Sulphate - The mean value of Sulphate ion concentration
of three selected site of Sitakund region during study
period are 5.22 mg/l, 3.46 mg/l and 4.78 mg/l respectively.
All concentration lies within desirable limit as per WHO
-2011 (250 mg/l).

Sodium - The mean value of sodium ion concentration of
three sites during study period are 13.87 mg/l, 17.93 mg/I
and 18.59 mg/l respectively. All concentrations are well
and within permissible limit as per WHO standard 2011
(200 mg/1).
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14. Potassium - The mean value of Potassium ion 16. M.PN. (Most Probable Number) - M.P.N. count of water
con-centrati-on of select.ed sampling sites of Sitakund samples at selected hot spring sites of Sitakund region
region during study period are 4.22 mg/l, 5.12 mg/l and namely Sitakund central site, Hand pump hot water site
5.55 mg/l respectively. All concentrations are well and and Bardah village hot spring site during study period
within permissible limit as per C.W.Q.G., 2008 (8 mg/l). :

15. S.PC. (Standard Plate Count) - S.P.C. of water samples between October 2014 to June 2016 varied from <2

at three selected hot spring sites of Sitakund i.e. Sitakund
central site, Hand pump hot water site and Bardah village
hot spring site during study period between October 2014

MPN /100 ml to 7 MPN /100 ml, <2 MPN /100 ml to
2 MPN /100 ml, <2 MPN /100 ml to 12 MPN /100 ml
respectively. All concentration lies well within permissible

to June 2016 varied from 90 cfu/ml to 140 cfu/ml, 40 cfu/
ml to 50 cfu/ml and 480 cfu/ml to 730 cfu/ml respectively.
All selected sampling sites lies within permissible range
according to U.S.E.P.A. (2012) - 500 cfu/ml.

limit as per W.H.O. 2011, B.1.S. 2012, C.P.C.B., 1978 (50
M.P.N./100 ml).except few samples of Bardah village hot
water spring reservoir site.

TABLE I: RESULT OF PHYSICO-CHEMICAL AND BACTERIOLOGICAL ANALYSIS OF SAMPLE OF SITAKUND HOT SPRING WATER OF DISTRICT

MUNGER BIHAR, SITE 1*" - SITAKUND CENTRAL SITE (S;)

Param- Temp. pH EC THmg/l | TA mg/l | Ca mg/l | Mg mg/l | Cl | Sulphate | Na mg/! K
eter (°C) us/cm) mg/l mg/l mg/l
Oct-14 56 7.10 242 104 64 12.80 17.56 42 4.8 10 5.08
Feb-15 39 7.85 370 136 108 28.81 15.60 48 8.2 19.80 4.97
June-15 36 8.15 388 156 128 27.21 21.46 52 3.14 19.46 5.51
Oct-15 52 7.42 288 128 72 16.01 21.46 56 4.20 10.68 5.80
Feb-16 37 8.40 394 104 128 22.45 11.47 72 10 11.30 1.8
June-16 33 8.02 368 168 128 38.40 17.56 46 1 12.00 2.20
Mean 42.1 7.8 341.66 | 132.66 | 104.66 24.28 17.51 52.66 522 13.87 4.22
+S.D +9.4 +0.48 +61.9 +26.34 | +29.54 +9.29 +3.77 | £1063 | +3.31 +4.50 +1.75

TaBLE II: RESULT oF PHYSICO-CHEMICAL AND BACTERIOLOGICAL ANALYSIS OF SAMPLE OF SITAKUND HOT SPRING WATER OF DISTRICT

MUNGER BIHAR, SITE 1°" - SITAKUND CENTRAL SITE (S;)

Parameter TS T.S.S S.PC M.PN TD.S.
Oct— 14 276 mg/l 114 mg/l Nil <2 MPN/100 ml 162 mg/l
Feb—15 246 mg/l 34 mg/l 100 cfu/ml 4 MPN/100ml 212 mg/l
June — 15 282 mg/l 58 mg/l 140 cfu/ml 7 MPN/100ml 224 mg/l
Oct—15 302 mg/l 122 mg/I Nil <2 MPN/100ml 180 mg/I
Feb—-16 267 mg/l 43 mg/l 130 cfu/ml 4 MPN/100m1 224 mg/l
June — 16 334 mg/l 130 mg/l 90 cfu/ml 6 MPN/100ml 204 mg/1

Mean +S.D 284.5+ 30.40 83.5+43.16 201 +£22.91

TaBLE III: RESULT OoF PHYSICO-CHEMICAL AND BACTERIOLOGICAL ANALYSIS OF SAMPLE OF SITAKUND HOT SPRING WATER OF
DisTRICT MUNGER BIHAR, SITE 2™ - HAND PUMP SITE (S,)

Parameter | Temp. pH EC TH T4 Ca Mg Cl mg/l | Sulphate | Na mg/l | K mg/l
(°C) (us/cm) | mg/l mg/l mg/l mg/l mg/l

Oct-14 48 6.90 214 76 52 9.60 12.68 36 3.70 11.30 6.04
Feb-15 41 7.90 356 124 100 20.81 17.56 42 6.72 19.60 4.19
June-15 38 8 372 136 116 22.41 19.51 44 2.86 17.58 5.09
Oct-15 49 7.20 254 112 68 12.80 21.96 48 3.84 10.20 5.94
Feb-16 43 7.80 390 128 120 26.88 14.83 45 2.40 23.8 6.20
June-16 40 7.95 384 156 136 41.63 12.69 50 1.28 25.1 3.30
Mean 43.16 7.62 | 328.33 122 98.66 22.35 16.53 44.16 3.46 17.93 5.12
+S.D +4.4 +0.45 | £75.06 | +£26.86 | £32.46 | +£11.38 +3.46 +4.91 +1.8 +6.2 +1.17
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TaBLE 1V: RESULT OF PHYSICO-CHEMICAL AND BACTERIOLOGICAL ANALYSIS OF SAMPLE OF SITAKUND HOT SPRING WATER OF DISTRICT
MUNGER BIHAR, SiTE 2™ - HAND Pump SITE (S,)

Parameter S.PC. M.PN. 1S. IS.S. ID.S.
Oct—14 Nil <2 MPN/100 ml, 206 mg/l 64 mg/l 142 mg/1
Feb—15 50 cfu/ml 2 MPN/100ml, 226 mg/l 28 mg/l 198 mg/l
June — 15 40 cfu/ml <2 MPN/100 ml 252 mg/l 46 mg/l 206 mg/l
Oct—15 Nil <2 MPN/100ml, 264 mg/l 96 mg/l 168 mg/l
Feb—16 Nil <2 MPN/100 ml 242 mg/l 28 mg/l 214 mg/l
June — 16 Nil <2 MPN/100 ml 322 mg/l 92 mg/l 230 mg/1

Mean + S.D 252 +39.83 59 +30.24 193 +£29.52

TABLE V: RESULT OF PHYSICO-CHEMICAL AND BACTERIOLOGICAL ANALYSIS OF SAMPLE OF SITAKUND HOT SPRING WATER OF DISTRICT
MUNGER BIHAR, SITE 3*°- BARDAH VILLAGE HOT SPRING SITE (S;)

Parameter | Temp. | pH EC TH mg/l T4 Ca | Mg~ CI" | Sulphate | Na (mg/l) | K (mg/l)
(°C) (us/cm) (mg/l) | (mg/) | (mg/l) | (mg/l) | (mg/l)

Oct-14 55 7.4 284 120 68 14.40 20.49 52 4.55 10.6 6.42
Feb-15 37 8.25 396 132 128 25.61 16.58 56 3.62 17.5 4.80
June-15 36 8.10 392 168 128 28.81 2341 52 6.14 18.46 4.36
Oct-15 50 7.60 264 124 76 16.01 20.49 48 8.30 10.28 6.10
Feb-16 36 8.34 418 148 132 30.41 17.58 56 4.60 29.60 8.80
June-16 37 8.15 406 172 144 46.42 13.66 56 1.48 25.11 2.82
Mean | 4183 | 7.97 | 360 144 | 112.66 | 2694 | 1870 | 5333 | 478 1859 | 555
+SD +8.4 | +0.38| +67.51 +22.34 | £32.14 | +11.60 | £3.45 | +3.26 +2.30 +7.71 +2.05

TaBLE VI: RESULT OF PHYSICO-CHEMICAL AND BACTERIOLOGICAL ANALYSIS OF SAMPLE OF SITAKUND HOT SPRING WATER OF DISTRICT
MUNGER, BIHAR, SITE 3*” - BARDAH VILLAGE HOT SPRING SITE (S3)

Parameter S.PC. M.PN. TS. TS.S. TD.S.
Oct— 14 Nil <2 MPN/100 ml 292 mg/l 112 mg/l 180 mg/1
Feb—15 480 cfu/ml 4 MPN/100ml, 272 mg/l 42 mg/l 230 mg/I
June — 15 660 cfu/ml, 9 MPN/100ml, 278 mg/l 46 mg/l 232 mg/l
Oct—15 Nil <2 MPN/100ml, 312 mg/l 124 mg/1 188 mg/l
Feb—16 620 cfu/ml, 1TMPN/100ml, 278 mg/l 32 mg/l 246 mg/l
June — 16 730 cfu/ml 12 MPN/100ml 366 mg/l 108 mg/I 258 mg/l

Mean + S.D 299.66 + 35.53 77.33 £41.48 28.73
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All the Physico-chemical parameters of three selected hot
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