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ABSTRACT: Brahmani is the second largest river in Odisha. It originates by the confluence of Sankh
and Koel river at the Vedavyasa, Sundaragarh district Odisha. The water of Brahmani is used for
domestic purpose in urban area, agricultural and industrial purposes. At the same time waste water
released those contaminate the river flow and are the major cause of deterioration of quality of Brahmani
water. This paper aims to assess the water quality of the Brahmani River with the help of water quality
index specified as by existing norms . There are so many methods for evaluating water quality index:
Canadian Council of Ministers of the Environment Water Quality Index (CCEM-WQI), Water Quality
Index method based on Sub Index Calculation, Overall Index of Pollution, Universal Water quality Index
(UWQI) or Arithmetic method. In this paper the water quality index is computed by Universal Water
quality Index (UWQI) or Arithmetic method. In the present investigation 19 sampling stations about
800Km apart are selected along the river for two years. The selected parameters are for WQI
computations: BOD, DO,PH, EC, TSS, TDS, Turbidity, Total Alkanity, Nitrate-N, FC, Ca, CI, F, Fe, Mg,
Na, K, So4, Nickel, Zinc, Cromium, Hg, Lead. In this study the WQI of the river varies from good to
unfit for drink. Mainly the locations Panposh D/S, Rourkela D/S, Dhenkanal U/Sand Dhenkanal D/S are
the highly polluted area and the water unfit for drinking. WQI value is high at the monsoon period and
less at post monsoon period.
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1. INTRODUCTION

For a sustainable world water is an important part. In earth 70% is saline water, 2% is river glassier. water
and 1% is ground water. Due to rapid growth of population and Industry, scarcity of ground water takes
place. To fulfill the need of ground water, river water is used as drinking water and as such establishing
its quality is very much necessary. Water in the rivers get deteriorated due to excedance of contaminant
parameter values than standard permissible values. It is very difficult to evaluate the water quality only by
tabulating and visualizing the parameters (pesce and Wunderlin 2000;Akkoyunlu and Akiner 2012).
Water quality index (WQI) helps to evaluate and understanding the water quality status of surface water
as well as ground water (Tyagi et al. 2013) (Seth et al.2014) ( Yadav et al. 2015) (Krishna et al. 2016).
The study area of this paper is Brahmani river. The water of Brahmani river is polluted by the industries
like Talcher Industrial jone (Panda et al.)

2. STUDY AREA

Brahmani river is the second largest river of Odisha. The Brahmani basin is situated with 20°28° to 20°
35’North and 83°52 ' to 87°03' East approximately. The river is formed by the confluence of the major
tributaries Sankh and Koel at Vedavyas and emptying into Bay of Bengal at Dhamara. The important
towns of the basin are Rourkela, Talcher, Angul, Dhenkanal, Jajpur and Rajgangpur. This basin is rich in
mineral resources like Coal, Iron ore, Copper, Bauxite, Chromite, Lime stone, Manganese, Dolomites,
lead, Fire clay and China clay, so the river basin is full of Industries and Towns. Some of the major
industries are steel plant at Rourkela, thermal power plant at Talcher, Naclo at Angul and mining
industries at Jajpur.

RIVER gpAHMANI
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Figl: The Brahmani River

3. METHODOLOGY

WQI is a single number provides information about water quality of surface as well as groundwater. WQI
is easily determined and use for different purposes. In this study the water is collected from twenty
sampling station (Panposh U/S, Panposh D/S, Rourkela D/S, birtola, Attaghat, Bonaigarh, Rengali,
Samal, Talcher U/S, Talcher D/S, Kamalanga D/S, Kamalanga FD/S, Dhenkanal U/S, Dhenkanal D/S,
Bhuban, Kabatabanda, Dharmasala D/S, Pottamundai) during the pre monsoon, monsoon and post
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monsoon season over a period of one year January 2016 to December 2017. PH, EC, BOD, DO, TSS,
TDS, Turbidity, Total Alkanity, Nitrate-N(NO3-N), Fecal colliform (FC), Ca, Cl, F, Fe, Mg, Na, K, So4,
Nickel, Zinc, Chromium, Hg, Lead parameters are consider for water quality analysis. Here WQI is
calculated by Weighted Arithmetic Index Method by using Horton’s equation (Brown et.al. 1970).

> Qnwn

wWQlI = Swn

Where WQI = water quality index,
Q. = Quality rating of n™ water quality parameter
W, = Unit weight of n" water quality parameter

3.1 Quiality rating (Qn)
Qn=[(Vn—Vid)/(Sn —Vid)] x100 2

Where Vn = Estimated value of n™ water quality parameter at a given sample location.
V= Ideal value for "™ water quality parameter in pure water.
S, = Standard permissible value of n" water quality parameter.

3.2 Unit weight (W,))

_K
W=l )

Where

S, = Standard permissible value of n"™ water quality parameter.

k = Constant of proportionality and it is calculated by using the expression given in equation
k=[1/%1/Sn=1,23.]

In this paper 2 water quality parameters have been considered for assessment of WQI. The standard
permissible value of the parameter has given in table no 1

Table-1 water quality parameters and its permissible limit by WHO

Sn No Parameter Permissible | Unit Vn
limit(Sn) Vid | 1/Sn | K Wn Qn

1 ~
S N S 3
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According to the water quality index (WQI), the status and the uses of water is described in table no 2

Table-2 status of water w.r.t WQI and possible uses of water

S.No WOQOI Status Possible Usages

1 0-25 Excellent Drinking , Irrigation and Industrial
2 25-50 Good Domestic, Irrigation and Industrial
3 51-75 Fair Irrigation and Industrial

4 76-100 Poor Irrigation

5 101-150 Very Poor Restricted use for Irrigation

6 Above 150 Unfit for Drinking Proper treatment required before use

4. Results and Discussion

For water quality analysis, site selection and parameter are the two major tasks. Here 19 sites have been
chosen for analysis which are situated near industrial area, urban area and agricultural areas. Monthly
samples for a period of two years were collected for the purpose of evaluating WQI. 23 parameters are
taken including fecal coli form (FC) and heavy metals. PH indicates the acidity and alkali of water
samples. The average of the PH value is within the standard limit. The value of PH is higher in monsoon
season with respect to the pre and post monsoon. TDS, TSS and Turbidity indicated the presence of
suspended and dissolved solid in water. The concentration of TDS, TSS and Turbidity is high in monsoon
and less in post monsoon. Dissolved Oxygen(DO) concentration depends upon the physical, chemical and
biological activity of the water body. In this study the concentration of DO varies from 5.8-9.9mg/l.
Biological oxygen demand is the total amount of oxygen required for degradation of organic water
present in water. BOD is a indicator of organic pollution of water. Higher value of BOD shows the higher
level of pollution of water. In this study the BOD concentration varies from0.4-5.4. Chloride is an
important parameter for analysis of water quality index. It found in water in the form of salt (NaCl),
potassium (KCI), calcium chloride. The source of chloride is weathering of rock, surface runoff,
agricultural field and animal fields. In this study the concentration of CI varies from 5-50 mg/l High
concentration of sulphate causes intestine disease. High concentration of floride in water causes various
diseases in body and mainly affects to brain and teeth. The presence of fecal coli form indicates the
contamination of water body. Fecal coli form is the origin of all other causing agents. High concentration
of fecal coli form affects the human as well as environment. In this study the concentration of fecal coli
form is very high, mainly at urban areas and very less at Samal and Rengali. The source of heavy metals
in water are mainly the industries. The presence of heavy metal in water causes various diseases like
cancer, organ damage, nervous system damage and in extreme cases death. In this study the heavy metals
are within the standard limit prescribed by WHO.

4.1 WQI

In this study the Water Quality Index Assesment has done by using “Weighted Arithmetic Index”. In this
method first “unit weight” has to assigned to every parameter consider for calculation. After that
calculation of quality rating has to be done and at last the WQI value will determined by the summation
of the product of weight and quality ration. Here maximum weight is assigned to mercury (Hg), which
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indicates the significances of mercury in water quality assessment and impact on the index. Table no 3

and 4 indicating the calculated Water Quality Index of the sampling stations for the years 2015 and 2016.
In this study the water quality varies from good to unfit for drinking. The four areas i.e. Panposh D/S,

Rourkela U/S, Dhenkanal U/S, Dhenkanal D/S shows a very high WQI that indicates the water in that

area is highly polluted. Samal and Rengaly shows very less WQI. Figure 2, 3 shows the monthly water

quality index of the sampling station in the year 2015 and 2016 respectively.

Table 3: Monthly WQI of the year 2015

[%2]

m 1004 | Bunuu@g | Bunuug lood lood lood

= Al | Jopyun | Joriyun 10ood ISETN ISETN e ISETN

Zo 9EZ9VTT 8519799 2299'90¢ 8870'96 TE6L°LYT £621°00T £10€2°29 69vZ 72T

(@]

fa) 6627589 6666'599 6616719 959€°8€T 12628°L9 1889'82 29122'8S 15977'98

3

2 VSZE VST 22V 69ST §929'529 6v165'G8 82825°€S ZVET'SOT 62£62'98 LLT2TeT

T

3 669'20T 8096'16G S6v9'6v2 85195 TEVBS 0L EZ€9'/2 TELOV' Y S8209°9Y

£

o G/59°691 V.S L0V 2096'S9Y 2966'89T £10T'2e 9G5'6.€ 622°092 9TPS'8GE

(O]

3 9E566'18 298'T201 616922 910T'€2e SE6S'LYT 5856°TYT Z€T508T 6/£1'802

2

=) 2L¥20'68 L0¥2°00S ¥5EZ'SET £50€°/ST 60897°€8 86€5'/82 £959/°85 £851°262

2

=) SPT'LTT LZEY'S6Y £285'192 ¥STS0'6Y YrZS YT 9T15'8S 85807 1566'S0T

z

s §110L°9. 9EL6'TLT 6T8SETT 89TE6'SY 80TES'8Y YreLL YT 6E186'CY LTVTE0T

o

%o 9v/58'95 V8 VoYL 8860°2€2 ¥9.66'L2 T/26T'T8 165€T'T2 £0£S6°02 VEEYE'OY

<o, Tv88°L€€ §682'95. 6788'252 29116'9v vEVL0°0T 8609°2TT VLTI OF 861122

m

H $8990'TY £7.6°09T 195611 99T5'STT 90T6'86. 9£900'2T 6VELL0'6 955E VYT

<z 99/5V. 6TE'88T 118°062 6V0€E'LE 569875 ¥900°2T 20Ty 0T 92€S'LY
HSOdNVd | S/ausodued | S/ ef@noy ejoug TeyBeny yrebreuog rebusy [ewes

Page N0:3769

Volume 8, Issue XII, DECEMBER/2018



1 2249-7455

ISSN NO

ineering

International Journal of Management, Technology And Eng

Bunuuq 1004 | Bunuug | Bunuug lood Bupuug | Bunuug | Bupnuuq
JeH lood | Jojiyun Asisp | Jojagun | Jojgun INEYN dle4 | Jojlyun | Jojigun | Jok1un
Trse9TL 76528'26 S8T8'T6T 9LLZEYT 9v2Y'806 96t°LL0T 8000°0TT LP.ST'09 5962°202 269'66¢ 8999'6GT
LSE0T'9E £0£68'3S 1885'LTT 9169'82 90'691 6L T YOOV LET 816v8'62 TevL L 228'90T 67620'98
6TT9S0¢ 6£255 7Y 990L%9 82585 7Y S0L9v2 616'56YC 669679 8120°L9 5869'LYT 6818792 9€8T9'8S
1S¥5°202 6G9€"0TT 5£858°€8 82YZ ZET 9v9'sETy £66'€6YC 2€655°68 TLv00T €ETEELT 7/50°€8T 6LYTZTT
861.'L6 €05'6TT 929v°ZLT 98Yv8'v8 €6.Z £66'€6YC LT9v'8TZ 200T'8ET 80YY'622 S29v°862 8090°STZ
1969902 S0vLL92 5689'05€ 552902 /89811 88€'96YC 8Y1'S0T €10L'22T 5067967 ELTL9T 21852
S88.T'ZE 8027692 6'682 11€9°2.2 S66v'T6Y r6E°2e6 20vEE 6y 6188y 161588 9T20°0TT TT0v'T0T
T660€'59 S/Sv.°28 6052°202 ¥9€2'20T S2€0°'€E6 6€5T2'95 ZYSTOTT €2215°8L 295691 880TT9T €L€€°65€
96v68°0¢ G£065°9L T08Y'T.T ¥9,59TT €660y 8966575 9766'2EY 6€L0°S. 9285 7T 7680°85T 660T°98T
¥99€.'86 128197712 80ELTE SY6T9Y9 68€°€0T 609T0°€E 55998'€Z 89Y8E YT 1900°552 612 %0¢ 929T°SeY
TrY6y 1T 1699.°8T 82196'62 89829'LT v9v8T 6E 89866'62 195.T'SZ LE90V'€E SPEZSET FARASY)
6505972 2289T°62 5609295 852€L°6T v028'95T 6856'80T LT955°GE vv69TT 50€L°025 £609'269 696€T'8Y
99/9'/1 806L'LT 29v'0€L Z1eT LY 19°090T 105062 999522 Sp0'0T 95€'HST 816E°TE 1122
sia /a4 sin sia e sin s/ia
S/N JayojeL S/q J8yofeL ebueewe ebueewe| Jeuexuayqg Jeuexuayp uegnyg ypueqeeqes] e[esewleyq elesewleyp lepunwenod

3770

Page No

Volume 8, Issue XII, DECEMBER/2018



ISSN NO : 2249-7455

International Journal of Management, Technology And Engineering

mJAN

W FEB

® MARCH

B APRIL

m MAY

W JUNE

mJULY

mAUG

SEPT

l _|IJ|| _udls

4500

4000

3500

3000

2500

2000

1500

1000

500

0 -

>
G o 2
o =z a
En
lepunwenod

S/a ejesewseyp
S/N ejesewueyq
eypueqgeleqey|
ueqnyg

S/Q [euexyuayp
S/n jeueyuayg
S/a4 eSuejewe)
S/ eduejewe)
S/aJayolel

S/n Jayojel
|ewes

1le3uay
yJedieuog
1eydeny
ejouIq

S/a e|ay4noy
S/a ysodued
S/n ysodued

Fig 2: Monthly variation of WQI 2015

Table 4: Monthly WQI of the year 2016
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Fig 3: Monthly variation of WQI 2016
5. Conclusion

The water quality within the study area for the years 2015 and 2016 varies from good to unfit for
drinking. From the analysis made in the present study, it has been found that Dharmasala upstream shows
Good quality of water (WQI<50). The WQI at 11 numbers of locations are unfit for drinking (WQI1>150)
and required attention towards treatment before attempting for any use.

S .No Stations name WOQOI Status

1 Panposh U/S 283.011 Unfit for Drinking
2 Panposh D/S 1473.613 Unfit for Drinking
3 Rourkela D/S 989.5415 Unfit for Drinking
4 birtola 100.0529 Unfit for Drinking
5 Attaghat 326.2568 Unfit for Drinking
6 Talcher D/S 261.436 Unfit for Drinking
7 Kamalanga D/S 170.3808 Unfit for Drinking
8 Dhenkanal U/S 564.7139 Unfit for Drinking
9 dhenkanal D/S 362.4961 Unfit for Drinking
10 Bhuban 114.6303 Unfit for Drinking
11 Kabatabandha 139.5441 Unfit for Drinking
12 Pottamundai 160.6515 Unfit for Drinking
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