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Abstract— Dairy industry is most polluting food industry in 

terms of large amount of water use. About 2-3liters of water 

is required to process 1liter of milk. Such untreated 

wastewater pollutes land and river system so that proper 

treatment of dairy wastewater is necessary before disposal in 

environment. Considering the above stated implications an 

attempt has been made to evaluate the performance of 

effluent treatment plant at KMF dairy, Bidar. Samples were 

collected from six points; Raw wastewater (p1) to treated 

effluent tank (p5) including treated water (p6) to evaluate the 

performance of ETP. Parameters analyzed for evaluation of 

performance of ETP are pH, Total solids, Dissolved solids, 

Suspended solids, Volatile solids, BOD5, COD, Oil and 

grease and Nitrate. The present study shows BOD5, COD, 

Total solids removal efficiency to be 90.5%, 89%, and 67% 

respectively. The performance of ETP was also evaluated and 

the quality of the reclaimed wastewater was compared with 

Karnataka state pollution control board (KSPCB) standards 

to determine its suitability for reuse. The BOD and COD 

values are exceeding the permissible limits prescribed in 

SPCB for land disposal; hence it is suggested to KMF dairy 

authority to upgrade/modify the secondary treatment system. 
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I. INTRODUCTION 

Rapid growth of industries has not only enhanced the 

productivity but also resulted in the production and release 

the toxic substances into the environment, creating health 

hazards and effected normal living of flora and fauna. These 

wastes are potential pollutants when they produce harmful 

effects on the environment and generally released in the form 

of solids, liquid effluent and slurries containing a spectrum of 

organic and inorganic chemicals. Thus pollution is necessary 

evil of all development. To combat the plethora of 

environmental evils of present society, efficient and 

environmentally safe organic waste treatment technologies 

are needed. Beside like other industries that have serious 

waste disposal problem, the milk based food industry is faced 

with the prospect of having to erect a large number of 

relatively small treatment plants. The wastewater from milk 

based food industry poses environmental problems like water 

and soil pollution. Oil & grease in wastewater generated from 

milk based food industry poses a major threat to the 

environment besides lactose, another pollutant component 

considering the projected demand of milk products by 2020 

A.D, the milk based food industry in India is expected to grow 

rapidly and have the waste generation and related 

environmental problems are also assumed to be increased. 

Poorly treated wastewater with high levels of pollutants 

caused by poor design, operation or treatment creates major 

environmental problems when discharged to surface water or 

land.  

The principal objective of wastewater treatment is 

generally to allow industrial wastewater to be disposed of 

without danger to human health or unacceptable damage to 

the natural environment. Irrigation with wastewater is indeed 

an effective form of wastewater disposal (as in slow-rate land 

treatment). However, some degree of treatment must 

normally be given to raw wastewater before it can be used for 

agricultural or landscape irrigation or for aquaculture. The 

quality of treated wastewater used in agriculture depends on 

the operation and performance of the wastewater treatment 

plant. In the case of irrigation, the required quality of 
wastewater will depend on the crop or the crops to be 

irrigated, the soil conditions and the system of wastewater 

distribution practiced. Through crop restriction and selection 

of irrigation systems which minimize health risk, the degree 

of pre-application of wastewater can be reduced. 

The design of wastewater treatment plants is usually 

based on the need to reduce organic and suspended solids 

loads to limit pollution of the environment. Pathogen removal 

has very rarely been considered an objective but, for reuse of 

effluents in agriculture, this must now be of primary concern 

and processes should be selected and designed accordingly. 

In many locations it will be better to design the reuse system 

to accept a low-grade of effluent rather than to rely on 

advanced treatment processes producing a reclaimed effluent 

which continuously meets a stringent quality standard. 

II. OBJECTIVES 

The study was conducted at Environmental Engineering 

Laboratory, Department of civil Engineering, PDA College 

of Engineering, Kalaburagi with the following objectives 

1) To identify the sources of wastewater. 

2) To study the composition and characteristics of 

wastewater. 

3) To study the performance of the existing treatment plant. 

4) To suggest the modifications (if needed) 

5) To design the treatment plant(if upgradation is required) 

III. SOURCES OF WASTEWATER 

Generally, dairies consume large quantity of water to 

maintain high degree of hygiene and good housekeeping. 

Usually, about 2-3L of water is required to process 1L of 

milk. A major portion of water is being used for washing 

equipments, utensils, cans, and bottles as well as washing of 

floors. The wastewater generated from the dairies can be 

classified into 3 categories such as: 

A. Industrial wastewater 

 Wastewater from milk receiving stations 

 Wastewater from pasteurization plant 

 Wastewater from cream separators and butter plant 

 Wastewater from washing of dairy plant   

 Wastewater from water softening plant and boilers house 

1) Domestic wastewater 
2) Uncontaminated wastewater 
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IV. EFFLUENT TREATMENT PLANT 

Effluent treatment plant was designed to handle and treat 

wastewater. 

Sl. No Units Name 

1 Bar Screen 

2 Grit Chamber 

3 Collection Tank 

4 Aeration Tank 

5 Sec. Settling Tank 

6 Treated Effluent Tank 

7 Sludge Drying Beds 

Table 1: Treatment units in ETP 

V. METHODOLOGY 

As the hourly and daily fluctuations of volume and pollutant 

loads of wastewater are large, it is desirable for the 

conventional activated sludge process that the wastewater be 

sent to aeration tank. 

Wastewater samples are collected from existing 

effluent treatment plant at KMF dairy, Bidar from different 

sampling points of WWTP and characterized for the 

parameters pH, Solids, BOD, COD etc. 

Grab samples were collected once in a week from 

ETP. Ten sets of samples comprising of  

 Raw water (p1) 

 Grit chamber(p2) 

 Collection tank(p3) 

 Aeration tank(p4) 

 Treated effluent tank(p5) 

 Treated wastewater(p6) 

 
Fig. 1: Flow diagram of existing ETP with sampling points 

These samples were collected once in a week in 

clean plastic bottles of 2liters capacity and analyzed for the 

parameters 

Sampling points p-1 to p-6 

Parameters 

pH 

Total solids 

Dissolved solids 

Suspended solids 

Volatile solids 

BOD 

COD 

Oil and grease 

Nitrate 

Table 2: Parameters to be characterized at different 

sampling points 

VI. RESULTS AND DISCUSSION 

Data taken from 27 Feb to 02 may 2017 of this study and 

physico-chemical characteristics of wastewater are analyzed. 

The key pollutants in the wastewater from milk industry are 

organic compounds and solids. 

pH of the individual sample was measured after its 

collection from every sampling points by pH meter. The 

average PH before treatment was 5.07 and after treatment the 

pH was found to be 7.71. 

The use of acids, alkali, cleansers and sanitizers in 

the milk industry results in highly variable wastewater pH 

values. 

Total solids in wastewater were found to be 1950.5 

mg/L and the total dissolved solids were 1310.6 mg/L Before 

treatment, whereas after treatment the values at outlet were 

643.4 mg/L and 452.8mg/L respectively. The reason for 

fluctuation of value of total solid and dissolved solids is due 

to content collision of these colloidal particles. Suspended 

solids and Volatile solids in wastewater were 639.9 mg/l and 

1092.8 mg/L before treatment and after treatment 190.6mg/L 

and 402.1 mg/L respectively. 

The BOD5 and COD ratio ranges between 0.54-0.47, 

which indicates that the part of the organic compounds in the 

wastewater is not easily biodegradable. When wastewater 

contains high concentration of organic matter, dissolved 

oxygen in wastewater depletes because of the breakdown of 

organic matter, In the absence of oxygen, sulphate acts as an 

electron acceptor to produce H2S and odour. 

Nitrate is estimated by Phenoldisulphonic acid 

(PDA) method. It is observed that the value of Nitrate before 

treatment is 367.09 mg/L and after treatment the value is 

70.53mg/L. Oil and grease before treatment was found to be 

357.6mg/L and after treatment 105mg/L 

 
Fig. 2: Variation of pH at different sampling points over the 

study period 

 
Fig. 3: Variation of total solids at different sampling points 

over the study period 

 
Fig. 4: Variation of dissolved solids at different sampling 

points over the study period 
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Fig. 5: Variation of BOD at different sampling points over 

the study period 

 
Fig. 6: Variation of suspended solids at different sampling 

points over the study period 

 
Fig. 7: Variation of volatile solids at different sampling 

points over the study period 

 
Fig. 8: Variation of COD at different sampling points over 

the study period 

 
Fig. 9: Variation of oil and grease at different sampling 

points over the study period 

 
Fig. 10: Variation of nitrate at different sampling points over 

the study period 

Sampling 

points 
pH 

Total 

solids 

Dissolved 

solids 

Suspended 

solids 

Volatile 

solids 

BOD5 @ 

20◦c 
COD Oil and grease Nitrate 

P1 5.07 1950.5 1310.6 639.9 1092.8 2052 3744.6 357.6 367.09 

P2 5.64 1652 1083.6 568.4 879 1338 2934.6 259.7 312.72 

P3 6.28 1396 951.2 440.8 703.3 1027.4 1998 199 201.54 

P4 6.96 1284.6 844.6 440 571.2 742.4 1476.3 160 121.29 

P5 7.41 991.7 533.5 458.2 515.3 290 671.6 126.8 89.8 

P6 7.71 643.4 452.8 190.6 402.1 194.8 409 105 70.53 

Table 3: Characteristics of wastewater from WWTP

The Physico-chemical characteristics of all the 

parameters have been analyzed and represented in table. 

 All parameters are expressed in mg/L except pH 

 Values listed in the table are average of 10 sampling 

VII. CONCLUSIONS 

The BOD5 removal efficiency of ETP was found to be 

90.5%. 

1) The COD removal efficiency of ETP was found to be 

89%. 

2) The Total solids removal efficiency of ETP was found to 

be 64.3%. 

3) BOD: COD ratio was 0.47. 

4) The BOD and COD values are exceeding the permissible 

limits prescribed in SPCB for land disposal, Hence it is 

suggested to KMF dairy authority to upgrade/modify the 

secondary treatment system. 
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