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Abstract 

The present study deals with the physico-chemical characteristics of winery waste water and Pond Waste Water. The results of the 

analysis were compared with the water quality standard (BIS) and Water Quality Index. The Water Quality Index (WQI) of the 

collected winery waste water was calculated to arrive at the level of pollution. In the analysis various physico-chemical parameters 

like pH, electrical conductivity, total solids, total dissolved solids, total suspended solids, total hardness, sodium, calcium, 

magnesium, sulphate, carbonate, bicarbonate, phosphate, chloride, nitrogen,  dissolved oxygen, biological oxygen demand, 

chemical oxygen demand were determined, presence of heavy metals were also anlaysed and Water Quality Index (WQI) was 

calculated. The quality of water samples were discussed to the parameters and thus an attempt were made to ascertain the quality 

of water used for domestic purposes.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Water is a most precious thing in the world. It is the most vital and fascinating of all in the God created. In recent years, increasing 

of industrialization, urbanization and development activities to cope up with the population explosion have brought the inevitable 

waste crisis. Majority of industries are water based and a considerable value of waste water is discharged to the environment either 

treated or inadequately treated leading to the problem of surface and ground water pollution (Yadav and Singh, 2003 and Freeda 

and Arul, 2009). Now a day’s safe disposal and utilization of industrial effluent is given increasing importance throughout the 

world. It may be paper, tanning, iron, opium, sugar, viscose, sari printing, beverage, refining, rubber, distillery especially winery 

industry.  All the quality and quantity of winery waste differs significantly from season to season. 

Winery waste can be divided into vintage season and non-vintage season waste mainly based on the industry of wine making. 

The vintage season begins the month of November and lasts until April and the non-vintage season involves the period from early 

May till to the end of October. Each period generates different quality and different quantity of waste and thus, waste should be 

treated separately for each season applying the necessary modification in every case. During every vintage period, bigger amount 

of winery waste water is released than the non-vintage period (Chapman, 1996 and Maharajan et al., 2014). The present work deals 

with a laboratory scale attempt to know the pollution load generated by waste water from medium scale wine industry, before 

discharging it into a treatment plant. The aim is to assess the physico-chemical characters and Water Quality Index of winery waste 

water. 

II. MATERIALS AND METHODS 

 Collection of Winery Effluent 

The effluent was collected from the outlet of winery industry in Uthamapalayam taluk, Theni district, the effluent was collected in 

a pre-sterilized 25 liter plastic container.  

 Sample Preservation 

The collected samples were preserved as per the standard preservation technique (APHA, 2012). The collected effluent samples 

were always kept in a suitable container in a refrigerator at 15 – 20o C. The effluent samples were taken out from the refrigerator 

only at the time of analyses. 
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 Physico-chemical characters of winery effluent 

The physico-chemical characteristics of the winery waste water and waste water from pond was analyzed by the procedure of 

APHA (2012) and the measurement procedure for all Water Quality parameters were similar to the standards recommended by 

Bureau of Indian Standards (BIS). The Physicochemical parameters such as temperature, pH, electrical conductivity, total solids, 

total dissolved solids, total suspended solids, total hardness, sodium, calcium, magnesium, sulphate, carbonate, bicarbonate, 

phosphate, chloride, nitrogen,  dissolved oxygen, biological oxygen demand, chemical oxygen demand were determined, presence 

of heavy metals in the winery waste water effluent were determined with atomic absorption spectrophotometer and Water Quality 

Index (WQI) was calculated. 

 Water Quality Index 

The Water Quality Index of the collected winery waste water was calculated to arrive at the level of pollution.  
Table – 1 

Water Quality standards in ppm 

S.No Water Quality factor Standard ( desirable ) limits ( vi) Reference 

1 pH 7.0- 8.5 WHO (1984) 

2 Dissloved oxygen >60 Renn ( 1970) 

3 TDS <1000 WHO (1984) 

4 Total hardness <500 WHO (1984) 

5 Total alkalinity <120 WHO (1984) 

6 Total chlorine <0.50 Renn (1970) 

7 Chloride <250 WHO ( 1984) 

8 Fluoride <1.50 WHO (1984) 

9 Nitrate <50 WHO (1984) 

10 Phosphorus <0.10 Renn (1970) 

11 Manganese <0.10 Renn (1970) 

12 Chromium <0.05 BIS (1983) 

13 Copper <0.05 BIS  ( 1983) 

14 Iron <0.03 WHO (1984) 

15 Zinc <5.00 WHO (1984) 

The Water Quality Index (WQI) is bound to depend on the indented use of the water. The standards for drinking water 

recommended by (Trivedi, 1988). BIS of the 10 parameters chosen for the analysis along with the assigned weights by ( Punmia, 

1977). 

WQI calculation was carried out as per Harton( 1965) as modified by Tiwari and Mishra (1985).  Weights (wi) were assigned 

to various water parameters as indicated in the above table, which ranged from 1-4. According to the role of various parameters 

on the overall quality of water, the rating scales were fixed. For example, sodium, chloride and sulphate were important parameters 

in the effluent and hence 4 and 3 weights were assigned. The other parameters were assigned according to their importance and 

incidence in drinking water. Even if they were present they might not be ruling factor. Hence, they were assigned low weights. 

The weight(wi) for the ith parameter ( i=1,2,…….10 in our case ) was calculated from the following relation.  

          
Which ensure that 10wi =1  i =1   -------- (2) 

The unit weights calculated from the relation shown are indicated in the table. The rating scales for the 10-water quality 

parameters considered here are given in Table - 2. Each parameter has been divided into 5 intervals according to the ranges. The 

quality index (qi) corresponding to various value ranges, in descriptive terms, are given in table 

qi- 100 – Ideal limit ( BIS) 

0–severe value ( BIS). 

Other ratings namely qi- 25,50 and 75 are intermediate scales between severe values of BIS for drinking water 

Table - 2 

RANGE OF VALUES 

EXTENT OF POLLUTION 

S.NO. Parameters Ideal Slight Moderate Extreme Severe 

1 pH 7-8.5 8.6-8.7 8.8-8.9 9.0-9.2 >9.2 

2 EC 0-750 700-900 900-1200 1200-1500 >1500 

3 Total hardness 50-100 100-150 150-200 200-250 >250 

4 TDS 0-700 700-800 800-900 900-1000 >1000 

5 Calcium 6-12 12-20 20-26 26-32 >32 

6 Magnesium 5-10 10-15 15-18 18-25 >25 

7 Chloride 35-70 75-100 100-150 150-250 >250 

8 Sulphate 10-15 15-20 20-25 25-30 >30 
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9 Sodium 25-50 50-75 75-100 100-125 >125 

10 Potassium 5-8 8-10 10-12 12-18 >18 

 Rating ( qi) 100 75 50 25 0 

*All the values are expressed in mgLˉ1 except pH and Electrical conductivity. 

The Water Quality Index (WQI) is the aggregate of the multification of qi and wi of the ith parameters. 

ie WQI =  Σ 10qiwi 

i- 1. 

Based on WQI value the quality status is assigned, i.e. if WQI is 75 – 100 the parameters are in ideal limit as shown in the above 

Table-2. 

III. RESULTS & DISCUSSION 

Table – 3 

Physico - chemical characters of Winery Waste Water 

S.No Parameters 
Vintage seasons Non-vintage season 

BIS standard 
WWW PWW WWW PWW 

1 pH 4.2 7.2 6.2 7.6 5.5-9.0 

2 Colour Slightly pink Colourless Slightly pink Colourless - 

3 Temperature 30.0 27.0 30.0 29.0 40.0 

4 Electrical conductivity 16200 1250 14700 1222  

5 Total solids 15890 1240 11570 1220 2100 

6 Total dissolved solids 15390 1200 11100 1210 2100 

7 Total suspended solids 500 40 470 20 100 

8 Total hardness 41 15 35.21 12 - 

9 Sodium 762 25 637 22 - 

10 Potassium 17 8.0 12 9.5 - 

11 Calcium 35 12 23 12.5 - 

12 Magnesium 3.5 1.2 3.2 2.2 - 

13 Sulphate 3.6 2.2 2.3 1.4 200.0 

14 Chloride 1872 710 1102 730 - 

15 Carbonate 21 8.0 23 4.5 - 

16 Bicarbonate - - Nil - - 

17 Nitrogen 18.5 7.0 16 5.6 - 

18 Phosphate 16 10 12 3.2 45.0 

19 Salinity 3 1.1 2.2 1.0 - 

20 Sodium Absorption ratio. 21.76 8.23 19.76 9.2 - 

21 Soluble sodium percentage 31.98 3.4 31.27 3.9 - 

22 Dissolved oxygen 1.9 0.1 1.2 0.1 - 

23 Dissolved carbon –di-oxide 35.4 8.5 31.2 7.2 - 

24 BOD 300 25.73 220 34.2 30.0 

25 COD 621 125 450 123.7 250.0 

26 Cadmium 0.0170 - 0.0174 - - 

27 Lead 0.0915 - 0.0477 - - 

28 Copper 0.8049 - 0.0933 - - 

29 Nickel 0.1172 - 0.0655 - - 

30 Zinc 0.6904 - 0.0428 - - 

*All the values are expressed inmgLˉ1 except pH and Electrical conductivity(m.mohs) 

WWW- Winery Waste Water.     PWW- Pond Waste Water 

Table - 4 

Water Quality Index of Winery Waste Water 

S.No Parameters* Standard (si) Rating (pi) Unit weight( wi) Product 

1 pH 7 to 8.5 100 0.04 4.0 

2 Electrical conductivity 400 0 0.09 0 

3 Total hardness 300 0 0.04 0 

4 Total dissolved solids 500 0 0.09 0 

5 Phosphate 45 100 0.13 13.0 

6 Magnesium 30 0 0.04 0 

7 Chloride 250 0 0.18 0 

8 Sulphate 200 100 0.13 13.0 

9 Sodium 20 0 0.18 0 

10. Potassium 20 0 0.09 0 

Total Water Quality Index 1.0 30.0 

*All the values are expressed in mgLˉ1 except pH and Electrical conductivity.(m.mhos) 
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The physico-chemical characters of winery waste water and pond waste water are revealed in Table -3 .Colour is measured by 

comparison with standards. The colour of the vintage and Non-vintage season winery waste water were slightly pink. The 

temperature of winery waste water and waste water from pond was 30.0oC and 27.0oC during vintage season and 30.0oC and 29.0oC 

during the non-vintage season. The pH of winery waste water and waste water from pond were 4.2 and 7.2 during vintage season 

and 6.2 and 7.6 during non-vintage season. pH should be monitored to ensure it is within a certain range of limit of BIS 5.5-9.0. 

During vintage season the pH values of winery wastewater correspond to acidic nature of it (Mahajanet al., 2009). 

EC is an important physical parameter to measure the sodium hazard of water quality. The EC found in the winery waste water 

effluent and pond waste water during vintage season were 16200 m.mhos and 1250 m.mhos. During non-vintage season it is 

recorded as 14700 m.mhos for winery waste water and 1222 m.mhos for pond waste water. EC was greater than that of the 

permissible limit of Indian standard. 

The total solids in a wastewater consist of insoluble or suspended solids and the water soluble compounds. During vintage 

season, the TS value of winery waste water is 15890 mgLˉ1 and 1250 mgLˉ1for pond waste water and the value of TS during non-

vintage season for both samples were 11570mgLˉ1 and 1200 mgLˉ1. Total dissolved solid (TDS) of winery wastewater and pond 

wastewater during vintage season were 15390mgLˉ1and 1200 mgLˉ1 and during non-vintage season they were 11100 mgLˉ1and 

1210 mgLˉ1 respectively. The values of total suspended solids (TSS) of both waste water sample during vintage season were 

500mgLˉ1and 40 mgLˉ1 and during non-vintage season they were 470 mgLˉ1 and 20 mgLˉ1. The solids values represented are more 

than that of BIS limit. 

Total hardness of water mainly depends upon the amount of calcium or magnesium salts or both. In the present study, the total 

hardness of the winery waste water is 41 mgLˉ1 and 15 mgLˉ1for pond waste water during vintage season and non-vintage seasons 

winery waste water  has hardness of 35.21 mgLˉ1 and 12 mgLˉ1 in pond waste water it is within the permissible limit prescribed 

by BIS (600 mgLˉ1) that may be attributed to the low level of calcium and magnesium ions in the waste water.  

The concentration of phosphate during vintage season from winery effluent and pond wastewater was 16 mgLˉ1and 10mgLˉ1 

respectively and during non-vintage season it was 12mgLˉ1 and 3.2 mgLˉ1. The phosphate concentration is always below the 

permissible limit laid down by BIS. (Mahajanet al., ,2009, 2010 and 2014). 

The sulphate concentration for winery effluent and pond wastewater was 3.6mgLˉ1 and 2.2mgLˉ1 respectively in vintage season 

and in non-vintage season the same was 2.3mgLˉ1 and 1.4mgLˉ1 but these values are very high as compared to BIS limit which is 

200mgLˉ1 (Mahajan,2009). 

The Biological Oxygen Demand (BOD) measure is the amount of oxygen required by aerobic organism to carry out oxidative 

metabolism in water containing organic matter. Winery wastewater effluent and pond waste water were 300mgLˉ1and 25.73 mgLˉ1 

respectively during vintage season and 220mgLˉ1and 34.2mgLˉ1 respectively for non-vintage season. The permissible level of 

BOD by BIS is 30 mgLˉ1 for industrial wastewater. The observed values of BOD for winery waste water and pond wastewater 

were much higher and indicates high organic load. The higher values of BOD may be due to spilled wine and yeast etc.(Mahajan 

et al., 2009). The Chemical Oxygen Demand (COD) measures the amount of oxygen required for the oxidation of organic 

compound present in water by means of chemical reaction. Chemical oxygen demand (COD), for winery effluent and pond 

wastewater was 621mgLˉ1and 125mgLˉ1 respectively during vintage season and 450mgLˉ1 and 123.7mgLˉ1 during non-vintage 

season. COD values are higher during vintage season and much higher in non-vintage season, as the range recommended by BIS 

is 250 mgLˉ1. The higher values of COD may be due to processing chemicals like ferric oxide, aromatic compounds etc. (Mahajan 

et al., ,2009, 2010 and 2014). 

The Water Quality Index (WQI) of the winery waste water was calculated and it is shown in Table - 4. The results indicated 

that, out of the 10 parameters studied only pH, sulphate and phosphate were within the permissible limit. The WQI was 30.0 which 

shows that the pollution level of the winery waste water was “Moderate” in the rating scale as per the Table – 4 

IV. CONCLUSION 

The water quality parameters of the Winery waste water are showed high values of EC and organic and inorganic compounds. 

From this analysis it may be concluded that proper environment management plan may be adopted to control the release of effluent. 

Hence it is suggested to exercise all the necessary precaution before the water is used for drinking and irrigation. Otherwise, it may 

lead to much adverse health effect. 
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