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Abstract: Present study was conducted to find out the impédburistic activities on the water quality of
Sahashtradhara Stream round the year. Some selpbtsico-chemical parameters viz. temperature, pH,
transparency, turbidity, total solids, total dissal solids, dissolved oxygen, biochemical oxygemated and
chlorides monitored during study period. Three gtsites viz. Site-I (reference site), Site-1l (maittraction of
tourist) and site-lll (dilution zone) were selecfed the sampling. The relative differences for pemature was
8.05% higher, pH 1.06% higher, turbidity 52.24H@g transparency 22.81% lower, total solids 1&igher,
TDS 28.64% higher, DO 6.54% lower, BOD 21.78%hkig chlorides 22.29% higher at Site-ll as compé#oed
reference Site-l. The pH showed minimum (1.06%hntre¢ difference while turbidity showed maximum
(52.24%) relative difference at site-1 as comparedeference site (site-1). It was found that digaint change
in water quality of Sahashtradhara stream duefterdnt touristic activities.
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I ntroduction

Tourism is one of the world's fastest growing irtdas as well as the major source of foreign exgkan
earnings and employment for many developing coesitili has the potential to contribute in a positivanner
to socio-economic achievements but, at the same, iits fast and sometimes uncontrolled growth carhie
major cause of degradation of the environment assl of biodiversity. Biological and physical resms are in
fact the assets that attract tourists. Dwelling ri@ote areas in and around the touristic placeplpehave
shifted for the unproductive agricultural and pealtgractices to small business related to toulsga small
huts stalls have been opened at places where necooitthave imagined these facilifies

World Tourism Office statistics show that in thauntries where tourism is firmly established thet@edealing
with accommodation alone can provide 3-5 % of thtalthumber of jobs available for the whole tourism
sectof. The harmful impacts are even more important tharuseful ones. Plants are the direct sufferetsef
road construction as they are liable to cutting fafithg where a road is proposed to be constru@edne time
forested lands are destroyed to facilitate toleist, for constructing the luxurious lodgescampments,
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electrification and communication etc. Such adgsgitare injurious to the ecosystem and biodiverbigywhich
the incidents of forest fire also occur in theseaar because the tourist staying in the adjoiniag eesulted in
heavy losses to the forest wealth.

Tourism has identified major sources of environrakstress due to tourists generated activities.pemmanent
restructuring of the environment brought about byasiety of construction activities and replacemehta
natural environment by a new built environment &asriety of far reaching and long lasting resulterm of
existing biological species and physical conditiomghe area. It may also cause significant changebe
visual amenity. The important environmental impaarcern recreational activities, the effect of éhastivities
include soil compaction and erosion, change intptamer the species diversity

Dehradun is one of the fastest growing city andtahpf Uttarakhand state and it is generally kndienits

natural beauty but last few decades this city fémege pressure of tourists which comes from diffepart of
the country for fun and gratification due to itsr@tic conditions. Sahashtradhara is about 12 kaydvom the
Dehradun railway station. Sahashtradhara meansistmals rivers” which lies between latitudes 29°@6’
31°28’'N and longitude 77°49’ to 80°06’. This plaseknown for its natural attractiveness and thosaofl
tourists comes across the country to visit thie@lhe number of tourists swells up during the semseason.
This study is based on impact of touristic actdgton water quality parameters of Sahashtradhaanst

Materialsand Methods
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Map Showing three different study siteswithin the Sahastradhara stream at Dehradun District

The present study was conducted on the famous wukiream ‘Sahastradhara’ at Dehradun districtnguri
August, 2012 to July, 2013. The water samples wellected from three different sites at stretchieabmut 5
km area from the surface water samples to analptgdico-chemical parameters. Water samples cotlecte
bimonthly from August, 2012 to July, 2013. Regutaonthly samples were taken from each site throuigtngu
study period. Some parameters such as temperatmseparency, pH analyzed on spot while other perans
viz. dissolved oxygen, turbidity, biochemical oxpgdemand, chlorides, and hardness were broughtdtody
laboratory at Uttaranchal College of Science anthfielogy, Dehradun.
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Parameters Studied

Water quality parameter: The study was carried out by systematic colleatibwater samples from three spot
namely Site-1, Site-1l and Site-lll.

Physico-chemical Parameters

Temperature

pH

Transparency

Turbidity

Total Solids (TS)

Total Dissolved Solids (TDS)

Dissolved Oxygen (DO)

Biological Oxygen Demand (BOD)

. Chlorides.

Physicochemical parameters were analyzed by thelatd methodd?

CoNoO~WNE

Results and Discussion

The results obtained for this study made from JRB42 to June, 2013, at three selected sites naiBiéy,
Site-ll and Site-lll. A total of nine physico-cheral parameters were monitored. Findings of watexlityu
assessment are represented in tablel-table-3 andlsl below.

Among the physical parameters temperature is ortheoimost important environmental paramdesis the
moment touches the water. Temperature is an impopiarameter which not only impacts the external
behaviour of living organisms, but also influendbe internal physico-chemical milieu organism arsh c
drastically change or influence the whole coursemettabolic process within physiological processhimit
ecosystem. During the present study the overalesd and highest mean value of temperature werenodcs
10.7C and 21.7C in the month of January and June at the Sitedl Site-ll, respectively. Among the three
selected sites the site I, happens to be firstthigeefore has been treated as reference sitanltatso be
recorded here that normally there are no touriSitatl. Once again it needs to mention that asyraaro8% of
tourists come at Site- Il this site is the point@din action.

Industrialization, modernization, spread of edumatspeedy communication system, and holidays athtige
human life. This forced human beings for periodiefteshment of mind and body in wilderness areas f
active participation in exotic activities. Presgritburism has been declared as an industry andamaental
impacts are being visualized clearly on the coregareas. India is blessed with plenty of well kndauristic
destinations. Tourism to these destinations bramggmous economic gain to local residents. Dehraslone

of the most important place and capital of newlywed state Uttarakhand, which receive minimum q060 to
70,000 tourists per day. This leads to the accutulaf huge amount of solid waste at and arounibua
places of the city. Similarly, Bhadula and Jéstiserved the highest water temperature at minualaf river
Ganga during the month of June. The temperatureesabbviously are highly influenced by the routine
seasonal and anthropogenic activities.

Aquatic organisms need the pH of their water badlye within a certain range for optimal growth andvival.
Although each organism has an ideal pH, most agoagjanisms prefer pH of 6.5 — 8.0. Outside of thigge,
organisms become physiologically stressed. Reptmducan be impacted by out-of-range pH, and osJansi
may even die if the pH gets too far from their ot range. During the present study the overallekivand
highest mean value of pH were observed 7.0 andrvtBe month of June and December at the SitadI|Site-
I, respectively.

Transparency is a measure of how clear the watdt is important, because aquatic plants needightnfor
photosynthesis. The clearer the water, the deepdight will penetrate. Transparency has directipgaon the
light penetration of water and depends upon susgkntatter and dissolved coloured substances. Tiaeofla
present study reflect that a relative comparisotmansparency showed wide variation in water qualturing
the present study the overall lowest and highestinmvalue of transparency were observed 1.0cm anfd#5n
the month of August and January at the Site-1l 8itd-1, respectively. Present study reveals theglative
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comparison in transparency showed comprehensivaticar in water quality. The maximum transparen@sw
found at the site-I during month of January andsigg-ll transparency relatively low due to the istic
activities.

The Turbidity of any water sample is the reductidriransparency due to the presence of particuteter

such as lay or slit, finely divided organic matiglgnkton and other microscopic organisms. Durlrgggresent
study the overall lowest and highest mean valuerbidity were observed 7NTU and 302 NTU in the thoof

January and August at the Site-I and Site-Il, retypely.

The maximum relative difference (200%) was fountltidity at Site-II during month of January asrgared

to Site-1 may due to touristic activities in thisag. Similarly, Bhadula and Joshi (2011) reportigh hurbidity

in the Ganga River due to anthropogenic activitidsch may lead to serious water quality polluticarlier
described by Saini et aleported that the number of patient were risedtdugater borne diseses at touristic
place due to touristic activities.

Total Solids (TS)is related to turbidity, except that it includest nest suspended solids, but also dissolved
solids such as the mineral ions calcium, phosphdrag, sulfur and bicarnonate. In the present \sttie
overall lowest and highest mean value of totaldsolivere observed 75mg/l and 1762mg/l in the mofith o
January and August at the Site-I and Site-ll, repely. Total dissolves solids (TDS) are naturghgsent in
water or are the result of mining or some induktreatment of water. In the present study the alVéowest
and highest mean value of total dissolved solidewbdserved 46 mg/l and 1430 mg/l in the monthaoludry
and August at the Site-1 and Site-ll, respectively.

The oxygen is most important gas, produced durih@tgsynthesis by the phytoplankton in aquatic
environment. In the present context DO reducesduhe summer season as compared to winter andomons
months it may be due to huge amount of organicenatting released by the tourist in the river i fibrm of
polythene plastic bottles, rappers of synthestim#t or it may be due to seasonal variation. Irpteeent study
the overall lowest and highest mean value of dissboxygen were observed 7.0mg/l and 10.8mg/hin t
month of June and January at the Site-ll and Site$pectively. DO show negative correlation with
temperature. Similarly Upadhya and Vefmaported the value of DO 8.05 mg/1 during the masftJanuary
for river Subernarekha at Ranchi.

BOD is the amount of oxygen required for the oxmatof organic matter by micro-organisms in aerobic
condition. During the present study the overalléstvand highest mean value of bio-chemical oxygamashd
were observed 1.0mg/l and 3.0mg/l in the monthawfudry and June at the Site-l and Site-Il, respelgti
Similarly Bhadula and Joshshowed similar results and described that BOD eetainly rise in the River
water due to various anthropogenic activities inolwlBOD was 3.24mg/l during the month of June.

Chlorides concentration is an important ion reqliiog photosynthesizing cells. The water from hurmacreta
is rich in chlorides. Human body discharge abo@g to 15.0gm chloride per day. Therefore chlorides
concentration serves as an indicator of pollutuaring the present study the overall lowest andéég mean
value of chlorides were observed 17mg/l and 42ingte month of January and July at the Site-I Site-Il,
respectively. Similar results were found by the #&ammand Akolkar (2006) in which chlorides were 1128/
higher in the polluted site in comparison to nofiyged site. In the present study higher conceiatnabf
chlorides was recorded in monsoon festivals wihiglower concentration was recorded during wirgstivals
as also reported by Roy and Mandloi (2007). It aig® observed that lack of municipal facilities nesulted
into degradation of environment. Flora and faurstiudbed by the developmental activities in the eomed
area.Therefore it is required to make an applicattategy to check these problems which are reltied
tourism.
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Table-1: Table Showing Physico-chemical Parametersin Sahashtradhara Stream at site-1
SN | Parameters Jan | Feb | March | April | May | June | July | Aug | Sept. | Oct | Nov. | Dec.
1.| Temperature°C) | 10.7 | 11.2 | 137 147 | 163 | 195 | 187 | 185 | 17.2 | 160 | 140 | 11.2
2.| pH 78 | 1.7 75 7.3 72 | 70 | 71 | 73 | 76 | 77| 77 | 79
3. | Turbidity (NTU) 7 15 23 32 45 | 108 | 178 | 167 | 980 | 57.0| 200 | 8
4.| Trans. (cm) 457 | 406 | 325 | 278 | 253 | 124 | 50 | 7.0 | 18.0 | 30.0 | 37.0 | 43.0
5.1 TS (mg/l) 75 | 187 | 269 654 | 768 | 1346 | 1586 | 1560 | 1020 | 570 | 101 | 82
6.| TDS (mg/l) 46 | 127 | 238 436 | 546 | 1094 | 1187 | 1170 | 601 | 201 | 59 51
7.| DO (mgll) 108|101 | 96 8.7 80 | 75 | 80 | 83 | 80 | 91 | 93 | 100
8.| BOD (mg/l) 10 | 15 17 19 20 | 24 | 23 | 20 | 19 | 18| 17 | 13
9.| Chlorides (mg/l) | 17 | 23 26 30 32 34 35 32 | 280 | 250 220 | 19
Table-2: Table Showing Physico-chemical Parametersin Sahashtradhara Stream at site-l|
SN. | Parameters Jan | Feb | March | April | May | June | July | Aug | Sept. | Oct | Nov. | Dec.
1. Temperature | 11.5 | 11.8 | 149 157 | 17.0 | 21.7 | 19.7 | 193 | 187 | 172 | 16.0 | 129
()
2. pH 77 |1 78 7.6 7.5 7.3 7.1 73 | 75 7.7 7.8 77 | 78
3. Turbidity 12 | 20 28 41 54 120 | 197 | 302 | 204 | 110.0 | 52.0 | 14.0
(NTU)
4. Trans. (cm) 405|375| 308 226 | 200 | 9.0 37 | 10 | 140 | 210 | 300 | 340
5. TS (mg/l) 87 | 206 295 740 | 780 | 1440 | 1687 | 1762 | 1524 | 867 | 211 | 124
6. TDS (mg/l) 60 | 145 268 538 | 640 | 1145 | 1275 | 1430 | 1130 | 612 | 102 | 60
7. DO (mg/l) 96 | 91 8.7 8.3 75 7.0 76 | 80 8.3 85 90 | 92
8. BOD (mg/l) 15 | 17 1.9 2.3 2.6 3.0 27 | 25 2.2 2.0 19 | 19
9. Chlorides 26 | 30 31 35 35 38 40 42 | 350 | 290 | 26.0 | 28.0
(ma/l)
Table-3: Table Showing Physico-chemical Parametersin Sahashtradhara Stream at site-111
SN | Parameters | Jan | Feb | March | April | May | June | July | Aug| Sept. | Oct | Nov. | Dec.
1. Temperature | 11.0 | 11.3 | 145 154 | 16.7 | 200 | 199 | 19.0| 180 | 165 | 16.3 | 118
(’C)
2. pH 78 | 75 7.5 7.3 7.4 7.2 7.3 74| 7.6 77 | 78 | 79
3. Turbidity 10 18 25 35 50 117 | 180 290| 186 | 100 | 43.0 | 120
(NTU)
4. Trans.(cm) | 385 | 355 | 28.6 256 | 187 | 110 | 57 20| 16.0 | 24.0 | 27.0 | 30.0
5. TS (mg/l) 85 | 200 283 728 | 768 | 1420 | 1640 | 1675| 1440 | 800 | 186 | 104
6. TDS (mg/l) 56 | 140 262 530 | 628 | 1140 | 1260 | 1400 1100 | 600 | 85 45
7. DO (mg/l) 99 | 9.2 8.9 85 77 7.2 7.8 82| 84 87 | 92 | 95
8. BOD (mg/l) 16 | 15 1.7 2.1 23 2.8 2.5 23| 20 20 | 19 | 18
9. Chlorides 24 28 29 30 32 35 37 40 | 320 | 280 | 24.0 | 25.0
(mg/l)
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