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ABSTRACT: The Water Quality Index (WQI) 

developed by the Canadian council of ministers of 

the Environment (CCME) was applied to the 

assessment of groundwater quality for drinking in 

Western part (Saluru region) of Vizianagaram 

district. The groundwater samples were collected 

from bore wells of 50 selected sampling locations 

at regular monthly intervals (from November 2018 

to October 2019) in the study area. Various 

parameters such as pH, EC, TDS, TH, TA, Ca
2+

, 

Mg
2+

, Na
+
, CO3

2-
, HCO3

-
, Cl

-
, SO4

2-
, NO3

-
, F

-   
of 

samples were analyzed using standard laboratory 

procedures. Range and Mean were also calculated 

for measured parameter values of each sample.  

The overall quality was assessed using Canadian 

Council of Ministry of Environment Water Quality 

Index (CCME-WQI) Method. It is observed that 

quality of about 2% of the water samples is good, 

about 84% is fair and remaining 14% is marginal 

for drinking purpose in the study area.  

KEY WORDS: Alkalinity, Canadian Water 

Quality Index, Chloride, Fluoride, Nitrate, 

Sulphate,  

 

I. INTRODUCTION 
Water is an essential component for 

human life and industrial development. For many 

rural and small-scale communities, groundwater is 

the only source of drinking water. Groundwater is 

the accumulation of water below the ground 

surface, caused by rainfall and its subsequent 

percolation through pores and crevices. The 

groundwater occurs under water table and 

controlled by land form, structure and lithology. 

The groundwater table fluctuates due to changes in 

groundwater storage and draft in response to 

rainfall incidence, applied irrigation, influent and 

effluent seepages and draft from groundwater. 

Groundwater quality is very essential in a 

sense of practical utility for domestic, agricultural 

and industrial purposes. Hence, present utility and 

future development programs are depending on the 

physical, chemical and bacterial character of the 

water. The quality of groundwater varies due to a 

change in chemical composition of the underlying 

sediments and aquifer. However, in the recent past 

groundwater quality is getting deteriorated due to 

various reasons and making it unsuitable for 

drinking purposes threatening the human health. 

Therefore, the groundwater quality assessment for 

drinking has become a necessary and important 

task for the present and future groundwater quality 

management.  

Groundwater, in general, is less 

susceptible to bacterial pollution when compared 

with the surface water. But it contains several 

chemical elements like Ca
2+

, Mg
2+

, Na
+
, K

+
, HCO3

-

, Cl
-
 and SO4

2-
 which play an important role in the 

classification and assessment of quality of 

groundwater. Keeping this in view, the present 

study aims at the assessment of the quality of 

groundwater at different locations of the study area 

using Canadian water quality index method by 

analyzing groundwater samples month wisely over 

a period of one year. 

Several studies have been conducted to 

assess the quality of surface water for aquatic life 

[1-4], for irrigation [5] and for drinking [6-7] using 

CCME-WQI method. The groundwater quality 

assessment also was done by some researchers in 

Cauvery deltaic region for drinking [8] and in 

Kadava River basin for both drinking [9] and 

irrigation [10] using the same method. The studies 

related to assessment of water quality using 

Canadian water quality index in Vizianagaram 

district were not conducted earlier. Therefore, the 

mailto:g.rupakumari@gmail.com


 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 2, Issue 4, pp: 698-706        www.ijaem.net                 ISSN: 2395-5252 

                                      

 

 

 

DOI: 10.35629/5252-0204698706    | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal    Page 699 

present study aimed to apply CCME Water Quality 

Index to study groundwater quality in the study 

area for drinking. 

Study Area 

Vizianagaram District is one of the north coastal 

districts of Andhra Pradesh comprising of 1582 

Villages and occupying an area of 6,539 square 

kilometers. The study area considered for this work 

is Western part of Vizianagaram district. It lies 

between 18
0
-20’ and 18

0
-45’ of the northern 

latitudes and 83
0
-05’ and 83

0
-20’of the eastern 

longitudes (FIG.1) and occupies an area of around 

1230 sq.km and comprises of 264 villages.  

 

 

 
Fig 1: Location map of study area 

 

TABLE 1: Coordinates of Sampling Locations in the Study area 

S No Sample Id Sampling Station Mandal Latitude Longitude 

1 SS1 Duggeru Makkuva 18
0
43

’
59

”
 83

0
11

’
21

”
 

2 SS2 Kannampeta Makkuva 18
0
38

’
00” 83

0
18

’
19

”
 

3 SS3 Kona Makkuva 18
0
41

’
49

”
 83

0
16

’
30

”
 

4 SS4 Makkuva Makkuva 18
0
39

’
37

”
 83

0
16

’
06

”
 

5 SS5 Markondaputti Makkuva 18
0
41

’
30

”
 83

0
13

’
36

”
 

6 SS6 Mukavalasa Makkuva 18
0
38

’
02

”
 83

0
15

’
34

”
 

7 SS7 Papayyavalasa Makkuva 18
0
39

’
37

”
 83

0
17

’
44

”
 

8 SS8 Butchirajupeta Mentada 18
0
23

’
04

”
 83

0
16

’
08

”
 

9 SS9 Challapeta Mentada 18
0
20

’
45

”
 83

0
16

’
15

”
 

10 SS10 Ippalavalasa Mentada 18
0
21

’
41

”
 83

0
14

’
51

”
 

11 SS11 Kuneru Mentada 18
0
23

’
04

”
 83

0
14

’
23

”
 

12 SS12 Lothugedda Mentada 18
0
20

’
39

”
 83

0
12

’
16

”
 

13 SS13 Poramlova Mentada 18
0
24

’
45

”
 83

0
15

’
21

”
 

14 SS14 Aluru Pachipenta 18
0
26

’
02

”
 83

0
05

’
57

”
 

15 SS15 Borramamidi Pachipenta 18
0
29

’
05

”
 83

0
10

’
32

”
 

16 SS16 Cherukupalli Pachipenta 18
0
31

’
48

”
 83

0
09

’
31

”
 

17 SS17 Gurivinaidupeta Pachipenta 18
0
27

’
54

”
 83

0
10

’
05

”
 

18 SS18 Kankanapalli Pachipenta 18
0
31

’
45

”
 83

0
06

’
05

”
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19 SS19 Mathumuru Pachipenta 18
0
27

’
17

”
 83

0
09

’
21

”
 

20 SS20 Mirthivalasa Pachipenta 18
0
28

’
54

”
 83

0
07

’
24

”
 

21 SS21 Mosuru Pachipenta 18
0
29

’
12

”
 83

0
11

’
16

”
 

22 SS22 Nanda Pachipenta 18
0
25

’
54

”
 83

0
11

’
18

”
 

23 SS23 P. Konavalasa Pachipenta 18
0
31

’
33

”
 83

0
08

’
29

”
 

24 SS24 Pachipenta Pachipenta 18
0
28

’
59

”
 83

0
06

’
58

”
 

25 SS25 Padmapuram Pachipenta 18
0
28

’
59

”
 83

0
05

’
43

”
 

26 SS26 Panchali Pachipenta 18
0
28

’
55

”
 83

0
10

’
02

”
 

27 SS27 Panukuvalasa Pachipenta 18
0
31

’
52

”
 83

0
09

’
52

”
 

28 SS28 Peddavalasa Pachipenta 18
0
29

’
27

”
 83

0
05

’
42

”
 

29 SS29 Taduru Pachipenta 18
0
25

’
57

”
 83

0
09

’
13

”
 

30 SS30 Viswanadhapuram Pachipenta 18
0
30

’
38

”
 83

0
09

’
29

”
 

31 SS31 Kondakenguva Ramabhadrapuram 18
0
27

’
32

”
 83

0
15

’
40.

 ”
 

32 SS32 Kottakki Ramabhadrapuram 18
0
30

’
50

”
 83

0
14

’
14

”
 

33 SS33 Mamidivalasa Ramabhadrapuram 18
0
28

’
33

”
 83

0
16

’
56

”
 

34 SS34 Mutcherlavalasa Ramabhadrapuram 18
0
28

’
32

”
 83

0
17

’
29

”
 

35 SS35 Patharega Ramabhadrapuram 18
0
25

’
54

”
 83

0
18

’
06

”
 

36 SS36 Ramabhadrapuram Ramabhadrapuram 18
0
29

’
27

”
 83

0
16

’
56

”
 

37 SS37 Rompilli Ramabhadrapuram 18
0
32

’
42

”
 83

0
15

’
54

”
 

38 SS38 Annamarajuvalasa Salur 18
0
37

’
46

”
 83

0
11

’
04

”
 

39 SS39 Borabanda Salur 18
0
33

’
35

”
 83

0
14

’
31

”
 

40 SS40 Chinavootagedda Salur 18
0
42

’
05

”
 83

0
11

’
43

”
 

41 SS41 Jilleduvalasa Salur 18
0
43

’
16

”
 83

0
08’07

”
 

42 SS42 Kandulapadam Salur 18
0
38

’
40

”
 83

0
09

’
22

”
 

43 SS43 Karasuvalasa Salur 18
0
34

’
34

”
 83

0
10

’
05

”
 

44 SS44 Kurukutti Salur 18
0
35

’
20

”
 83

0
05

’
35

”
 

45 SS45 Maripalle Salur 18
0
37

’
54

”
 83

0
09

’
07

”
 

46 SS46 Mirtivalasa Salur 18
0
36

’
04

”
 83

0
13

’
44

”
 

47 SS47 Neliparti Salur 18
0
30

’
16

”
 83

0
10

’
57

”
 

48 SS48 Parannavalasa Salur 18
0
32

’
22

”
 83

0
15

’
11

”
 

49 SS49 Puroithunivalasa Salur 18
0
34

’
08

”
 83

0
14

’
33

”
 

50 SS50 Sivarampuram Salur 18
0
32

’
11

”
 83

0
14

’
36

”
 

 

II. MATERIALS AND METHODS 
A total number of 600 groundwater 

samples are collected from different selected 

sampling locations (vide TABLE 1) of the study 

area from November 2018 to October 2019. 

Samples are collected in polythene bottles, pre-

cleaned by washing with non-ionic detergents, 

rinsed with water, 1:1 hydrochloric acid and finally 

with de-ionized water. Before sampling, the bottles 

were rinsed three times with sample water. Tube 

wells are operated at least five minutes before 

collection of the water samples. The water quality 

parameter estimation was done using standard 

methods and techniques [11]. pH and EC are 

measured using digital pH meter (Elico LI-120) 

and conductometer (Elico CL-351) respectively. 

TDS is determined by gravimetric method whereas 

parameters like Total Hardness (TH), Total 

Alkalinity (TA), Calcium, Magnesium, Chloride, 

Carbonates and Bicarbonates are determined by 

titrimetric method. Nitrate (NO3
-
) ion is determined 

using UV-visible spectrophotometer (Elico SL-

177) with 1cm quartz cell, using Phenol 

Disulphonic Acid (PDA) method whereas Fluoride 
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(F
-
 ion) is determined by SPADNS method and 

other parameters such as Sulphate is determined by 

turbidimetry using standard barium chloride 

solution. Sodium ion is measured by flame 

photometry (Elico CL-361). 

Water Quality Index: 
Several WQIs have been proposed by 

Researchers [12-13] and used appropriately by 

Governmental agencies and researchers. They are 

Canadian Council of Ministers of Environment 

Water Quality Index (CCMEWQI), National 

Sanitation Foundation Water Quality Index 

(NSFWQI) and Oregon Water Quality Index 

(OWQI) and Weighted Arithmetic Water Quality 

Index Method (WAIWQI).  

 

CCME Water quality Index: 

Canadian water quality index is the water 

quality index developed by the Canadian Council 

of Ministers of the Environment (CCME 2001) and 

is used among the researchers in developing 

countries for simplifying the reporting of water 

quality data and delivers a broad overview of water 

quality data. It requires Water Quality Objectives 

(WQOs) and this model essentially consists of 

three measures of variance from selected WQOs 

(scope, frequency and amplitude) that combine to 

produce a value between 0 and 100 that represent 

the overall water quality.  Scope represents the 

number of variables not meeting water quality 

objectives; frequency considers the number of 

times these objectives are not met; and amplitude is 

the measure of the amount by which the objectives 

are not met. In the CCME-WQI a value of 100 

(excellent) is the best possible index score and a 

value of 0(poor) is the worst possible. This index 

categorizes the quality of water for the overall use 

as well as for drinking, aquatic, recreation, 

irrigation and livestock rearing. Fourteen 

parameters are considered for calculating the water 

quality index. Based on CCME-WQI values, 

ranking of water is classified [14], as shown in the 

TABLE 2.  

 

TABLE 2: Classification of water quality based on CCME-WQI values 

WQI range Ranking of water quality Remarks 

95-100 Excellent Water quality is protected with a virtual absence of 

threat or impairment; conditions very close to 

natural or pristine levels. 

80-94 Good Water quality is protected with only a minor 

degree of threat or impairment; conditions rarely 

depart from natural or desirable levels. 

65-79 Fair Water quality is usually protected but occasionally 

threatened or impaired; conditions sometimes 

depart from natural or desirable levels. 

45-64 Marginal Water quality is frequently threatened or impaired; 

conditions often depart from natural or desirable 

levels. 

0-44 Poor Water quality is almost always threatened or 

impaired; conditions usually depart from natural or 

desirable levels. 

 

 

III. RESULTS AND DISCUSSIONS: 

The test results of varied parameters are showing some fluctuations based on range. The Range and mean values 

of the analyzed parameters and permissible values are as per WHO/ BIS presented in TABLE 3.  
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TABLE 3: Analysis of Groundwater samples: Range and mean of Physical and Chemical parameters 

values 
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TABLE 3: Analysis of Groundwater samples: Range and mean of Physical and Chemical parameters 

values 
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TABLE 3: Analysis of Groundwater samples: Range and mean of Physical and Chemical parameters 

values 
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TABLE 3: Analysis of Groundwater samples: Range and mean of Physical and Chemical parameters 

values 

 
 All units are in mg/l except pH (no units) and EC (micro Siemens/cm). EC= Electrical Conductivity; TDS= 

Total dissolved solids; TH= Total Hardness; TA= Total alkalinity. 

 

TABLE 4: Calculated values of WQI of analyzed samples in the study area 
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IV. CONCLUSIONS 
1. The results indicated that the water samples at 

7 sampling stations out of 50 of the study area 

do not meet the required standards for drinking 

purpose based on CCME-WQI analysis.  

2. The sampling stations where the ranking of 

groundwater quality as marginal is noticed in 

the respective revenue mandals are as follows.  

a) Kona (SS3),  Makkuva (SS4) and 

Markondaputti (SS5)  in Makkuva Mandal 

b) Mosuru (SS21)  and Panukuvalasa (SS27) in 

Pachipenta Mandal 

c) Mutcherlavalasa (SS34) in Ramabhadrapuram 

Mandal and 

d) Purohithunivalasa (SS49) in Salur Mandal. 

3. The water samples at 42 sampling stations 

(about 84%) were ranked as Fair. It is 

proposed that appropriate treatment and 

measures are to be taken before the 

consumption of water collected from these 

stations. 

REFERENCES 
[1]. Mahesh Kumar. M. K., M.K.Mahesh, 

Sushmitha.B.R, CCME Water Quality Index 

and Assessment of Physico-Chemical 

Parameters of Chikkakere, Periyapatna, 

Mysore District, Karnataka State, India, 

International Journal of Innovative Research 

in Science, Engineering and Technology, 

2014, 3(8),15343-15347. 

[2]. Sataa A.F. Al- Bayati, Jawad K. AL-Rifaie 

and Noor S. Imran, Applied of CCME Water 

Quality Index for Protection of Aquatic Life 

for Al-Hussainiya River within Karbala 

City, Iraq, International Journal of Current 

Engineering and Technology, 2017, 7(1), 

99-103. 

[3]. B.S Giriyappanavar and R.R Patil, 

Application of CCME WQI in Assessing 

Water Quality for Fort Lake of Belgaum, 

Karnataka, Indian Journal of Applied 

Research, 2013, 3(04), 32-33. 

[4]. Giriyappanavar. B.S and Shivalli. P.B, 

Assessment of Water Quality Using CCME 

WQI For Hubli Temple Tank, Karnataka 

State, India International Journal of Recent 

Scientific Research, 2013, 4(10),1507-1511.  

[5]. Ranjbar Jafarabadi, A., Masoodi, M., 

Sharifiniya, M., Riyahi Bakhtiyari, A.  

Integrated river quality management by 

CCME WQI as an effective tool to 

characterize surface water source pollution  

(Case study: Karun River, Iran)  Pollution, 

2016, 2(3): 313-330,  

[6]. M.G.Y.L.Mahagamagea , Pathmalal M 

Managea, Water Quality Index (CCME-

WQI) Based Assessment Study of Water 

Quality in Kelani River Basin, Sri Lanka, 

The 1st Environment and Natural Resources 

International Conference.  Thailand. 

2014,199-204,  

[7]. Robert Damo, Pirro Icka, Evaluation of 

Water Quality Index For Drinking Water, 

Pol. J. Environ. Stud. 2013, 22(4), 1045-

1051. 

[8]. S. Venkatramanan, S.Y. Chung, T. 

Ramkumar, R. Rajesh & G. 

Gnanachandrasamy, Assessment of 

groundwater quality using GIS and CCME 

WQI techniques: a case study of 

Thiruthuraipoondi city in Cauvery deltaic 

region, Tamil Nadu, India, Desalination and 

Water Treatment, 2016, 57,  12058–12073 

[9]. V.M. Wagh, Shrikant Mukate , Dipak 

Panaskar , Uday Sahu Manesh Aamalawar 

& Aniket Muley,Yoges, Development of 

CCME WQI model for the groundwater 

appraisal for drinking in Basaltic terrain of 

Kadava River basin, Nashik, India, INDIAN 

J. MAR. SCI., 2019, 48 (12), 1933-1940. 

[10]. V.M.Wagh, D.B. Panaskar, A.A. Muley & 

S.V. Mukate, Groundwater suitability 

evaluation by CCME WQI model for 

Kadava River Basin, Nashik, Maharashtra, 

India, Modeling Earth Systems and 

Environment, 2017, 3, 557-565. 

[11]. APHA/AWWA/WEF. Standard methods for 

the Examination of water and waste water. 

American Public Health Association/ 

American water works association, Water 

Environment Federation, Washington DC, 

USA, 20 th edition. 1998, 235-237.   

[12]. Bharti N, Katyal. D. Water quality indices 

used for surface water vulnerability 

assessment. International Journal of 

Environmental Sciences, 2011, 2(1), 154-

164  

[13]. Shweta Tyagi, Bhavtosh Sharma, Prashant 

Singh, Rajendra Dobhal, Water Quality 

Assessment in Terms of Water Quality 

Index, American Journal of Water 

Resources,  2013, 1(3), 34-38. 

[14]. Canadian Council of Ministers of the 

Environment (CCME),Canadian Water 

Quality Guidelines for the Protection of 

Aquatic Life: CCME Water Quality Index 

1.0‟, Technical Report, Canadian Council of 

Ministers of the environment winnipeg, MB, 

Canada. 2001. 

 


