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Abstract - The significant ascending growth of dairy industry is majorly contributing to ‘White Revolution in India’. 

According to the National Dairy Development Board (NDDB), the demand for milk is likely to reach 200 million tons 

by 2022 which was about 150 million tons in 2015-16. Dairy Industry generates about 0.2–10 liters (Avg. 3 liters) of 

waste water effluent per liter of processed milk which is organic in nature and bio-degradable and hence containing 

high concentration of BOD and COD. Lean monitoring treatment process generates substandard quality effluent and 

develops burden on the system for the targeted output. Hence it becomes very much essential to evaluate the 

performance of ETP and apply the appropriate remedies to overcome the lapses in case of any cause. 

The significant characteristics of a dairy effluent contains Temperature, color, pH, BOD, COD, dissolved solids, and 

suspended solids, chlorides, sulphate, oil and grease. The waste water of dairy contains large quantities of milk 

constituents as about 2% milk of total quantity of  processing milk is added into the drains. It also contains casein, 

inorganic salts, detergents, caustic soda and sanitizers used for washing & cleaning. Generated dairy wastes are 

physically white in color and fermentation of milk sugar into lactic acid varies the wide range of pH from   4.0 to 11.0 

which is critical to normalize. Also highly variable flow rates gives fluctuations in contamination concentration 

criticizes the challenges in waste management system. 

Keywords — Dairy Industry, Effluent Treatment Plants, Oil and Grease, waste water Characterized Parameters, 

Performance and Evaluation Studies. 

I. INTRODUCTION 

‘Pune Zillaha Sahakari Dudh Utpadak Sangh Maryadit’ is a 

district level co-operative organization established in 1960, 

popularly known as 'Katraj Dairy'. Katraj Dairy started with 

about 0.30 lakh (30,000) litters of milk per day in the first 

year of operation and by present day it has increased to over 

2.5 lakh (0.25 million) litre/day. This industry processes 

total effluent about 77781700 Litter/year (Katraj Dairy 

report 2019). This work presents a case study of “Katraj 

Dairy” with two major aims. First one is to assess the 

performance of dairy Effluent Treatment Plant (ETP); with 

the study of performance evaluation of each unit of ETP, 

and second aim to find the solution for the disposal or reuse 

of Oil & Grease sludge generated by dairy effluent. 

Dairy industry is called as ‘Wet Industry’ as large amount 

of water is utilized in processing and generates large 

volume of waste water effluent (about 1.5 to 3 liters of 

wastewater per liter of milk processed). Various milk 

processing operations in a dairy industry to manufacture the 

products like, cream, cheese, Ice-creams, buttermilk etc. 

generates waste water which is contaminated with dissolved 

sugars, proteins and fats which is organic in nature and bio-

degradable. This wastewater contains high concentration of 

organic matter and high BOD-Biochemical Oxygen 

Demand. Poorly treated wastewater with high level of 

pollutants creates major environmental problems when it 

discharged to the surface land or water. To reduce the 

adverse impact on environment the industrial laws & 

legislations of pollution control board are made applicable 

to the industries. 

With the view of above mentioned scenario of dairy 

effluent’s environmental impact; a case study of “Katraj 
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Dairy”, Pune is conducted to evaluate the performance of 

the effluent treatment plant. 

II. AIMS, OBJECTIVES AND LIMITATIONS 

A) PERFORMANCE EVALUATION OF ETP 

1. Characterization of wastewater in terms of pH, COD, 

BOD, TSS, TDS, DO, oil and grease, from the selected 

units of plant. 

2. To evaluate the performance of each unit of effluent 

treatment plant. 

3. The check the quality of the reclaimed wastewater to 

determine its suitability for reuse or dispose. 

B) DISPOSAL OR REUSE OF OIL & GREASE SLUDGE 

1.  To achieve the solution for Safe disposal or reuse of oil 

and grease waste.  

2. To check the manufacturing feasibility of briquettes 

developed by the fusion of oil & grease with saw dust 

and its application in the industry as a burning fuel 

in boilers. 

III.  METHODOLOGY 

3.1 EFFLUENT TREATMENT PLANT - KATRAJ DAIRY 

A katraj dairy industry is selected for the study and having 

treatment capacity of 275 – 325 KLD of waste water. The 

coordinates for the project site is 24.10°N and 72.25°E. The 

methodology involved the collection & analysis of samples 

at the different units of the effluent treatment plant. 

3.2 SAMPLING PROCEDURE AND FREQUENCY 

In the performance evaluation study of the ETP, it is 

important to adopt proper sampling procedure. 

Characterizing the constituents /parameters of the 

wastewater with respect to the desired aims and objectives 

of the study is the prime step in the sampling part. Several 

factors were considered in sampling program. 

These factors included; 

1)   Selection of sampling locations, 

2)   Type of samples (grab or composite samples), 

3)  Sample sizes, 

4)   Time intervals between samples and 

5)   Total number of samples needed to achieve output 

values from the analyses. 

Each sample in this study is implemented as a grab sample. 

For each collection point the sample will be collected a 

minimum of 1 liter for the chemical/physical analyses and 

0.25 liters sample will be collected for the microbial 

analyses. For the microbial analyses, sterile plastic bottles 

will be used, while for physical / chemical analyses cleaned 

water bottles will be used. After collection, the samples 

were immediately transferred to the laboratory for analysis. 

The control points, which served as locations for the 

samples, are as follows: 

Point 1: Skimming Tank Point 2: Equalization Tank Point 

3: Aeration Tank-1& Aeration Tank-2 Point 4: Secondary 

Clarifier Tank Point 5: Filter Tank. - a) Pressure Sand 

Filter Tank b) Activated Carbon Filter Tank Point 6: 

Treated Water Tank. 

The samples are collected from inlet and outlet of the unit 

of the ETP. And the characterized parameters are selected 

as per the function of the ETP unit.  

The methods used for the testing of samples - APHA 

1996(American Public Health Association). 

3.3 CHARACTERIZED PARAMETERS 

The objective of this work is the evaluation of performance 

of ETP and check whether the treatment units of ETP are 

working with designed efficiency or not. Evaluation process 

is carried out with the analysis of characterized parameters 

of the effluent. Within this view, the experimental work has 

been designed and is presented here with: 

The samples were characterized for the significant 

parameters are as follows and the ETP unit wise parameters 

are selected as per the function of the respective unit:- 

 pH 

 BOD (Biochemical Oxygen Demand) 

 COD (Chemical Oxygen Demand) 

 TSS (Total Suspended Solids)  

 DO (Dissolved Oxygen) 

 Oil & Grease 

3.4 UNIT WISE PERFORMANCE EVALUATION 

CRITERIA AND RESPECTIVE CHARACTERIZED 

PARAMETERS 

Table 1: Performance Evaluation Criteria and Characterized 

Parameters 

Sr. 

No 

ETP Unit Function Performance 

Criteria 

Characterized 

Parameters 

1 

 

Screening 

Chamber 

To remove 

large floating 

matters. 

 

 

- 

i)pH, ii)BOD 

,iii)COD, iv)TSS, 

v)TDS, vii)DO 

vi)Oil & Grease  

2 Skimming Tank To remove 

floating Oil & 

Grease 

i)oil & Grease 

removal 

i)Oil & 

Grease 

3 Equalizatio

n Tank 

To mixing of 

the effluent 

equally. 

i) BOD ii)PH 

iii)Equalized 

BOD Mass 

loading 

i)pH, ii)BOD 

 

4 

Aeration Tank To remove the 

organic matter 

(BOD COD) 

i)BOD loading 

Rate ii)DO 

iii)MLSS 

iv)RAS v)SVI 

vi)F/M ratio 

vii)SRT 

viii) rate of 

aeration 

ix)Temp 

i)BOD, ii)COD, iii) 

DO, 

iv)TSS, v)SVI, 

vi)MLSS, vii)F/M 

ratio, viii)pH, ix) 

Temp 
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5 

Secondary 

Clarifier Tank 

To separate 

solid & Liquid 

i)SVI ii)SDI 

iii)Detention 

time 

iv) flow rate 

i)SVI, ii)SDI, 

iii)BOD, 

iv)COD, v)TSS 

6 
Filter Feed 

Tank 

To store the 

treated water 

for further 

treatment 

- - 

7 
Pressure Sand 

Filter 

To Remove 

the Suspended 

Solids 

i)Turbidity 

ii)TSS 

iii) Particle 

size removal 

i)Turbidity ii)TSS 

iii)Particle size 

removal 

 

8 

Activated 

carbon filter 

To remove the 

trace organic 

matter, 

chlorine, taste & 

odor. 

i)organic 

matter 

ii)Residual 

Disinfectants 

Removal 

iii)Taste & 

odor 

i)organic matter 

ii)chlorine 

iii)taste iv)odor v)DO 

9 
Treated water 

tank 

To store the 

treated water for 

further 

application 

- 
i)pH, ii)BOD, 

iii)COD, iv)TSS, 

v)TDS, 

vi)Oil & Grease 

vii)DO 

 

IV. EXPERIMENTAL ANALYSIS  

In this study of performance analysis of ETP, the waste 

water samples were collected from the inlet and outlets of 

respective units of the ETP system. The Parameters for the 

performance of units are considered to analyze on the basis 

of the function of the respective units.  The experimental 

Analysis of collected samples gives the performance 

evaluation of each unit of ETP. 

4.1 Skimming Tank  

Table-2: Performance Evaluation of Skimming Tank 

Sr. 

No 

Parame

ter 

Inlet – 

Skimmin

g Tank 

Outlet – 

Skimmin

g Tank 

% Efficiency 
Avg. 

Efficiency 

1 
Oil & 

Grease 
348 42 87.93 % 87.93 % 

 

 

GRAPH 1: PERFORMANCE EFFICIENCY OF SKIMMING TANK 

According to the reading of Table -2 & Graph -1, the oil 

&Grease removal efficiency of skimming tank is 87.93 %. 

 

 

4.2 Aeration Tank  

Table-3: Performance Evaluation of Aeration Tank  

Sr. 

No 

Parame

ter 

Inlet – 

Aeration 

Tank 

Outlet – 

Aeration 

Tank 

% 

Efficiency 

Avg. 

Efficiency 

1. pH 10.08 8.12 - 

98.29 % 
2. TSS 86 14262 - 

3. COD 1603 27.78 98.26 % 

4. BOD 600 10     98.33 % 

 

 

Graph 2: Performance Efficiency of Aeration Tank 

The significant parameters considered to Aeration Tank are 

COD & BOD. The graphical representation shows the 

removal efficiency of aeration tank is 98.26 % and 98.33 % 

respectively. Table -3 shows the Average efficiency of the 

aeration tank for the COD & BOD parameters is 98.29 %. 

4.3 Secondary Clarifier Tank 

 

Table - 4: Performance Evaluation of Secondary Clarifier Tank 

 Sr. 

No Parameter 

Inlet – 

Secondary 

Clarifier Tank 

Outlet - 

Secondary 

Clarifier Tank 

% Efficiency 

Avg. 

Efficie

ncy 

1 pH 8.12 8.37 - 

80.93 

% 

2 TSS 14262 8.0 99.94 % 

3 COD 27.78 11.9 57.16 % 

4 BOD 10 1.43 85.7% 

 

 

Graph 3: Performance Efficiency of Secondary Clarifier Tank 

The main function of Secondary Clarifier Tank is to settling 

of suspended solids, which is known as removal efficiency 

of TSS. Secondary Clarifier Tank gives the removal 

efficiency of TSS as 99.94 %. Along with that the BOD & 

COD removal is 85.70 % and 57.16 % respectively.    
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4.3 PRESSURE SAND FILTER 

Table-5: Performance Evaluation of Pressure Sand Filter 

Sr. 

No 
Parameter 

Inlet – 

Pressure 

Sand 

Filter 

Outlet -   

Pressure 

Sand Filter 

% Efficiency 
Avg. 

%Efficiency 

1. Turbidity 1.2 < 1 25 % 
29.17 % 

2. TSS 18 12 33.34 % 

 

 

Graph 4: Performance Efficiency of Pressure Sand Filter 

Pressure Sand Filter is responsible for particle removal by 

filtration process. The Pressure Sand Filter gives the 

turbidity and TSS removal efficiency as 25 % and 33.34 % 

respectively which is below satisfactory and need to be 

improved.   

4.5 Activated Carbon Filter 

Table-6: Performance Evaluation of Activated Carbon Filter 

Sr. 

No. 
Parameter 

Inlet - 

Activated 

Carbon 

Filter 

Outlet -

Activated 

Carbon 

Filter 

% 

Efficien

cy 

Avg. 

Effici

ency 

1. Chlorine < 0.1 < 0.1 0 % 
 

166.67 

% 

2. DO 2.4 6.4 
166.67 

% 

3. Odor Agreeable Agreeable -  

4.6 Calculation of Estimated Final Effluent BOD 

Concentration through Activated Sludge process: 

 Formula for Estimated BOD 

                               BOD         VSS  

 BOD eff.  = (Soluble BOD) + _____ X   _____    X TSS  

                                     VSS           TSS  

                              1.43          158 

 BOD eff.  = 1.17 + ______ X ______ X    8  

                                     158              8 

     (Soluble BOD = 1.17mg/l, VSS = 158 mg/l & TSS = 

8mg/l - According to Lab Report) 

 

     .˙. BOD (eff) =        2.6 mg /lit  

(Final effluent BOD concentration by laboratory analysis is 

3.2 mg /lit.)     

 .˙. The efficiency of Activated Sludge Process for BOD to 

be improved by 23.07 %.  

4.7 Equalization Tank 

Table-7: Equalization Tank - Sample Collection Data 

Sr

. 

N

o. 

Time 
Inlet 

pH 

Outlet 

pH 

Inlet 

BOD 

Outlet 

BOD 

Flow 

Rate m³/ 

hr 

Flow 

Rate m³/ 

sec 

   1 
9.15 

am 
7.90 - 580  14.4 0.0040 

2 
10.15 

am 
6.82 6.95 720 660 14.6 0.00405 

3 
11.15 

am 
8.74 8.78 560 600 14.8 0.00411 

4 12.15 pm 6.89 6.91 520 620 14.6 0.00405 

5 1.15 pm 5.59 6.92 540 520 14.4 0.0040 

6 2.15 pm 9.22 6.72 620 740 17.6 0.00488 

7 3.15 pm 11.44 7.15 460 480 19.5 0.00541 

8 4.15 pm 11.65 7.84 580 480 22.1 0.00613 

9 5.15pm 12.04 9.17 360 440 20.4 0.00566 

10 6.15 pm 4.71 8.90 580 500 20.6 0.00572 

11 7.15 pm - 7.02 - 640 -  - 

 
Graph 5: Equalization Tank - Inlet and Outlet pH Values 

Graph 6 showing the equalization of pH in Equalization 

tank. The graph of inlet values of pH and outlet pH has 

been drawn. The pH at outlet shows more equalized line 

which shows the satisfactory working of pH equalization of 

Equalization tank.   

Table-8: Inlet BOD Mass Loading Calculations 

Sr

. 

N

o. 

Time 

Avg. 

Flow 

rate 

m³/sec 

Avg. Flow 

Rate lit/ 

hr 

Avg. 

BOD 

Conce

ntratio

n mg/ 

lit 

BOD 

Kg/ lit 

BOD 

Mass 

Loading 

Kg/ 

hr.(Inle

t) 

1 
9.15 

am 
0.0040 14285.71 580 

580 x 10  ̄ 

⁶ 
8.28 

2 
10.15a

m 
0.00405 14464.28 720 

720 x 10  ̄ 

⁶ 
10.41 

3 11.15 am 0.00411 14678.57 560 560 x10  ̄ ⁶ 8.21 

4 12.15 pm 0.00405 14464.28 520 
520 x 10  ̄ 

⁶ 
7.52 

5 1.15 pm 0.0040 14285.71 540 
540 x 10  ̄ 

⁶ 
7.71 

6 2.15 pm 0.00488 17428.57 620 
620 x 10  ̄ 

⁶ 
10.80 

7 3.15 pm 0.00541 19321.42 460 
460 x 10  ̄ 

⁶ 
8.88 

8 4.15 pm 0.00613 21892.85 580 
580 x 10  ̄ 

⁶ 

12.69  

Peak 

9 5.15pm 0.00566 20214.28 360 
360 x 10  ̄ 

⁶ 

7.27    

Min 

10 6.15 pm 0.00572 20428.57 580 580 x 10  ̄ 11.84 
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⁶ 

Average 0.00480 17142.85 Avg.     9.36 

Table-9: Out Let BOD Mass Loading Calculations (To be required) 

Sr.

N

o. 

 

 

 

 

 

Time 

Vol  ͫ of 

flow 

during 

time 

period 

(m³)(Vic) 

Vol  ͫof 

storage 

at the 

end of 

time 

period 

(m³) Vsc 

& Vsp) 

Avg. 

BOD 

concentra

tion 

during 

time 

period 

(inflow)m

g/ l (Xic 

& Xsp) 

Equalized 

BOD 

concentration 

during time 

period mg/l 

(Xoc) 

Equalized 

BOD 

concentra

tion 

during 

time 

period 

kg/l 

 

Equalized 

BOD 

mass 

Loading 

Rate 

during 

time 

period Kg/ 

hr. 

1 
9.15  

am 
14.4 - - -  - 

2 10.15 am 14.6 - - -  - 

3 
11.15 

am 
14.8 - - -  - 

4 12.15 pm 14.6 - - -  - 

5 1.15 pm 14.4 - - -  - 

6 2.15 pm 17.6 - - -  - 

7 3.15 pm 19.5 2.22 460 460 
460 x 

10 ̄ ⁶ 
7.88 

8 4.15 pm 22.1 7.04 580 569.04 
569.04 

x 10 ̄ ⁶ 
9.75 Peak 

9 
5.15 

pm 
20.4 10.16 360 416.44 

416.44 

x 10 ̄ ⁶ 

7.13 

Min 

10 
6.15 

pm 
20.6 13.48 580 507.33 

507.33 

x 10 ̄ ⁶ 
8.69 

                                                                                                          Avg. = 8.36 

 

 

Series 1: Un-equalized BOD Mass Loading kg/hr. Series 2: Equalized 

BOD Mass Loading kg/hr.            

Graph 6: Un-equalized & Equalized BOD Mass Loading Curve 

 

Table-10: Comparison of Required BOD Mass Loading and Actual 

BOD Mass Loading Achieved 

Sr. No. 

BOD 

Mass 

Loading 

at outlet 

Required 

as per 

calculati

ons 

BOD Mass 

Loading 

Achieved 

As per outlet 

BOD lab 

Analysis 

% Efficiency 
Avg. % 

Efficiency 

1 7.88 8.22 - 4.31 % 

-5.96 % 
2 9.75 7.59 22.15% 

3 7.13 8.30 -16.40 % 

4 8.69 10.89 -25.31 % 

BOD Mass Loading Efficiency of Equalization tank to be 

improved by 5.96 % 

Table-11: BOD Mass Loading Ratios 

Sr. 

No 
Ratio 

Un-equalized 

BOD ( Inlet ) 

Equalized BOD 

 ( Outlet) 

1 
Peak / 

Avg. 

12.69 / 9.36            

= 1.35 
9.75 / 8.36    = 1.16 

2 
Min / 

Avg. 

7.27 / 9.36              

= 0.77 
7.13 / 8.3      = 0.85 

3 Peak / min 
12.69 / 7.27            

= 1.74 
9.75 / 7.1       = 1.36 

 

Graph 7: Un-Equalized BOD Mass Loading Ratio 

 

Graph 8: Equalized BOD Mass Loading Ratio 

Table-12: Calculation of Actual BOD Mass Loading Rate Achieved 

(According to Outlet BOD Concentration by Lab 

Analysis) 

Sr.

No 
Time 

Vol  of 

flow 

during 

time 

period 

(m³)(Vi

c) 

Vol  of 

storage 

at the 

end of 

time 

period 

(m³) 

Vsc & 

Vsp) 

Avg. 

BOD 

concent

ration 

during 

time 

period 

(outflo

w)mg/ l 

(Xic & 

Xsp) 

Equalize

d BOD 

concentr

ation 

during 

time 

period 

mg/l 

(Xoc) 

Equalized 

BOD 

concentrat

ion during 

time 

period 

kg/l 

 

Equalized 

BOD 

mass 

Loading 

Rate 

during 

time 

period 

Kg/ hr. 

1 
9.15 

am 
14.4 - - -  - 

2 
10.15 

am 
14.6 - - -  - 

3 11.15 am 14.8 - - -  - 
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4 
12.15 

pm 
14.6 - - -  - 

5 
1.15 

pm 
14.4 - - -  - 

6 
2.15 

pm 
17.6 - - -  - 

7 
4.15 

pm 
22.1 2.22 480 480 

480 x 

10 ̄ ⁶ 
8.22 

8 
5.15 

pm 
20.4 7.04 440 443.28 

443.28 x 

10 ̄ ⁶ 
7.59 

9 
6.15

pm 
20.6 10.16 500 484.60 

484.60 x 

10 ̄ ⁶ 
8.30 

10 
7.15 

pm 
22.8 13.48 640 585.38 

585.38 x 

10 ̄ ⁶ 
10.03 

Table-13: Comparison of Calculated Equalized BOD at Outlet with 

Laboratory Analyzed Equalized BOD at Outlet 

Sr. 

No. 
Time 

Equalized 

BOD at 

outlet ( by 

Calculatio

ns) 

mg/lit 

Time 

Equali

zed 

BOD 

at 

outlet 

(by 

Labora

tory 

Analys

is 

)mg/lit 

% 

Efficienc

y 

differenc

e 

Avg. % 

Efficie

ncy 

1. 
3.15 

pm 
460 

4.15 

pm 
480 -4.34 % 

 

93.03 

% 

2. 
4.15 

pm 
569.04 

5.15 

pm 
440 22.67 % 

3. 
5.15 

pm 
416.44 

6.15 

pm 
500 -20.06 % 

4. 
6.15 

pm 
507.33 

7.15 

pm 
640 -26.15 % 

Efficiency of equalization tank should be improved by 6.97 

% to achieve the calculated equalized BOD value at outlet.  

4.8 Calculations in Performance Evaluation of 

Equalization Tank 

4.8.1Calculation of Vol ͫ of storage at the end of time 

period (m³) (Vsc & Vsp):  

 Formula 

Vsc = Vsp + Vic – Voc -------------------------  (A) 

 Sample Calculation  

1) Consider the time 3.15 PM data to calculate 

Vsc; 

Where 

Vsp = 0, Vic = 19.5m³, Voc = 0.00480 x 3600 

= 17.28 m³  

By putting the values in Eq. (A), we get,   

Vsc = 0 + 19.5 – 17.28  

.˙. Vsc = 2.22 m³ 

4.8.2 Calculation of Equalized BOD concentration 

during time period mg/l (Xoc): 

 Formula  

                  (Vic . xic ) + (Vsp . Xsp) 

Xoc  =      _____________________        ------- (B) 

                                    (Vic + Vsp) 

 Sample Calculation: 

1) Consider the time 3.15 PM data to calculate 

Xoc; 

Where 

Vic = 19.5 m³, Xic = 460 mg/l, Vsp = 0, Xsp 

= 0  

By putting the values in Eq. (B), we get,  

              

                   (19.5 * 46) + (0 *0) 

Xoc  =      _____________________  

                             (19.5 + 0) 

.˙. Xoc = 460 mg/l  

4.8.3 Calculation of Equalized BOD mass Loading Rate 

during time period Kg/ hr. 

 Formula  

       Mass Loading Rate = BOD X Avg. Flow rate  

 Sample Calculations:   

1) Consider the time 3.15 PM data to calculate 

BOD Mass Loading Rate  ; 

Mass Loading Rate = 460 x 10 ̄ ⁶ X 17142.85 

.˙.   MASS LOADING RATE = 7.88 KG/HR 

 

V. RESULT ANALYSIS 

For the effluent treatment plant the Result analysis is carried 

out for two concepts. Firstly with the help of executed study 

the result analysis is carried out for performance evaluation 

of each unit of ETP and along with that the efficiency of 

effluent treatment plant also get executed.   

5.1 Result Analysis for Performance Evaluation of Each 

Unit of ETP:  

As per the conducted study of performance evaluation of 

ETP, the analysis of results has been interpreted for 

respective units of ETP. The performance efficiency of each 

unit of ETP is shown in below table. The significant 

parameters with respect to the function of respective unit 

are analyzed in performance evaluation study and the 

calculated efficiency of each unit of ETP has been 

summarized under result analysis concept.    

Table -14: Avg. Performance Efficiency of ETP Units 

Sr. No.  ETP Units Avg. Efficiency 

1. Skimming Tank 87.93 % 

2. Aeration Tank  98.29 % 

3. Secondary Clarifier Tank  80.93 % 

4. Pressure Sand Filter 29.17 % 

5. Activated Carbon Filter 166.67 % 
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Graph 9: Avg. Performance Efficiency of ETP Units 

5.2 Result Analysis for Performance Evaluation of ETP 

In performance evaluation of ETP the significant parameters 

like Ph, TSS, COD, BOD, DO and Oil & Grease are 

analyzed at inlet of screening chamber and at outlet of final 

treated effluent. Interpretation of result shows in below table 

with the graphical representation.  

Table- 15: Performance Evaluation of ETP 

Sr. 

No. 

Paramete

r 

Inlet- 

Screening 

Chamber 

Outlet- 

Final 

Treated 

Effluent 

% Efficiency 

Avg. 

Efficienc

y 

1. pH 3.65 8.3 - 

97.75% 

2. TSS 158 <5 96.83 % 

3. COD 13950 <20 99.85% 

4. BOD 4500 3.2 99.92 % 

5. DO 3 5.8 93.34% 

6. 
Oil & 

Grease 
348 4 98.85 % 

 

 

 

Graph 10: Performance Evaluation of ETP  

 5.3 Comparison of Final Treated ETP Effluent with 

Permissible Limits 

Table-16: Final Treated Effluent Suitability Check with Permissible 

Limiting Values 

 

VI. DEVELOPMENT OF BRIQUETTES: 

EXPERIMENTATION 

 

6.1 Material & Methodology of Briquettes 

6.1.1 Raw Material Used   

i)  Oil & Grease from Dairy: Extracted material from 

skimming tank of dairy ETP 

ii)    Saw Dust 

iii)    Bagass:  dry and shredded to the size of 2 mm to 2.5 

mm 

 iv)  Chinch-turfal is also used in crushed and grinded form.  

 v)   Municipal Garden solid waste: About 20 to 30 tons of 

garden waste is collected daily in Pune Municipal area. 

 

6.1.2 Proportion of Raw Materials 

Table-17: Proportion of Raw Material for Briquette 

Sr. 

No 

Raw Material Used Proportion 

1. Garden Waste + Bagass 60 % 

2. Saw Dust 20 % 

3. Chinch-Turfal 10 % 

4. Oil & Grease from Dairy Waste 10 % 

 

 

Figure-1: Developed Briquette Samples 

Table-18: Lab Tested Briquette Parameters and Results 

Sr. 

No 
Parameter Unit Result 

1. Moisture content % 5.94 

2. Ash Content % 16.01 

3. Volatile Matter % 77.19 

4. Fixed Carbon % 0.85 

5. Gross Calorific Value Cal / gm 3515 

6.2 Result Analysis of Briquette 

6.2.1 Permissible Value Analysis of Developed Briquette: 
Table -19: Permissible Value Analysis of Developed Briquette 

 Sr. 

No 

Parameter  Resulting 

value of 

developed 

Permissible value  Remark 

Sr. No.  Parameters Permissible Limit 

Value As Per  

IS - 10500:2012 

Final Treated 

Effluent Values 

1 pH 6.5 to 8.5 8.3 

2. TSS Max 100 < 5 

3. BOD  Max 30 3.2 

4. COD Max 250 < 20 

5. Oil & Grease Max 10 4 
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Briquette 

1. Moisture 

content  

5.94% Min≤12%  

max≤15% 

Satisfied 

2. Ash Content 16.01% ≤10.0% Not 

satisfied  

3. Volatile 

Matter 

77.19% Not specified - 

4. Fixed 

Carbon  

0.85% ≤10.0% Satisfied 

5. Gross 

Calorific 

Value  

3515 Cal/gm  Min ≥14.5 

MJ/kg , 

Max≥14.5 

MJ/kg 3345cal 

/gm) 

Satisfied 

VII. CONCLUSION  

7.1 Performance Evaluation of ETP  

 According to the Table -14, Result analysis of 

Performance evaluation of each unit of ETP, 

skimming tank, equalization tank, Aeration Tank, 

Secondary Clarifier Tank , Pressure Sand Filter and 

Activated Carbon Filter gives the result as 87.93 %, 

93.03 %, 98.29 %, 80.93 %, 29.17 % and 166.67 % 

respectively. With the result is can be concluded 

that the Katraj Dairy ETP units are working with 

satisfactory conditions with optimized efficiency. 

Only the efficiency of the pressure sand filter is 

needed to be improved.   

 Result analysis Table -15 shows the Performance 

evaluation of ETP as 97.75 % reflects the efficient 

performance of ETP. 

 Final Treated Effluent Disposal Suitability check: 

For the selected prescribed parameters of final 

treated effluent as pH, TSS, BOD COD and Oil & 

Grease are checked for its permissible limits as per 

the IS 10500:2012 standards to dispose off in 

natural stream as well as to reuse that water. With 

the interpretation of Table -16 it can be concluded 

that the final treated effluent of the Katraj dairy 

ETP is satisfactory, acceptable and safe to 

environment for reuse or dispose.  

7.2 A Solution for Disposal or Reuse of Oil &Grease 

 Looking towards the disposal or reuse solution of oil 

& grease sludge generated in the dairy, the 

experimentation of development of briquettes is 

carried out. The analysis of the developed briquettes 

is carried out.  The Comparison of proximate 

analysis results of the Developed briquette with 

Permissible Value Analysis for utilization of 

Briquettes concludes that the briquettes which are 

developed with Oil & Grease sludge are suitable to 

be used in the boilers as a burning fuel.  

REFERENCES 

 [1]  Advanced Technologies for Dairy Effluent Treatment: Preeti Birwal, 

Deshmukh G, Priyanka and Saurabh S.P. - Journal of Food, 

Nutrition and Population Health Vol. 1 No. 1: 7. March 10. 2017 

[2] Performance Evaluation of Effluent Treatment Plant of Dairy 

Industry in Gwalior (M.P.): Riya Govil1, Aditya Kumar Agarwal - 

International Journal for Research in Applied Science & Engineering 

Technology IJRASET, Volume 5 Issue VI, June 2017 P.P. 35-36 

[3]    Effluent Treatment Plant of Dairy Wastewater – A Performance 

Evaluation: Ajim S. Sutar, Riyaj K. Mulla, Anil C. Ranveer - 

International Research Journal of Engineering and Technology 

(IRJET) Volume: 02 Issue: 08 | Nov-2015. P.P. 839 – 840. 

[4]  Performance Evaluation of Dairy Wastewater Treatment Plant: 

Sameer Saxena1, Dr. Mahendra Pratap Choudhary - International 

Research Journal of Engineering and Technology (IRJET) Volume: 

04 Issue: 11 | Nov -2017 www.irjet.net p-ISSN: 2395-0072 P.P. 

1288 

[5]   Performance evaluation of Effluent Treatment Plant of Dairy 

Industry: Pratiksinh Chavda, Apurva Rana Pratiksinh Chavda - Int. 

Journal of Engineering Research and Applications Vol. 4, Issue 

9(Version 3), September 2014, pp.37-40 

[6] Determination of the Volume of Flow Equalization Basin in 

Wastewater Treatment System: Temesgen Mekuriaw Manderso - 

Civil and Environmental Research Vol.10, No.4, 2018. 

[7]   The Effect of Tertiary Treated Dairy Wastewater on Fish Growth (A 

Case-Study Conducted at Katraj Dairy Pune): Milind R. Gidde, 

Archana Mule Shital Shinde, Artee Shinde - International Research 

Journal of Engineering and Technology (IRJET) Volume: 07 Issue: 

12 | Dec 2020 P.P.1920 -1926 

[8]  Performance and Evaluation Studies on Dairy Effluent Treatment 

Plant, Damul,Kmf, Dharwad, Karnataka: Dr. B.T. Suresh Babul, 

Dean R&D, Kanchan MalgarD B. Patil - International Research 

Journal of Engineering and Technology (IRJET) - e-ISSN: 2395-

0056 Volume: 06 Issue: 03 | Mar 2019 www.irjet.net P-ISSN: 

2395-0072. 

[9]  Integrated Waste Management in India, Environmental Science and 

Engineering:B.V.  Raghunath A. Punnagaiarasi G. Rajarajan (&) A. 

Irshad A. Elango G. Mahesh kumar - Springer International 

Publishing Switzerland 2016, DOI 10.1007/978-3- 319-27228-3_22. 

[10] Properties of solid fuel briquettes produced from rejected material of 

municipal waste composting Jitthep Prasityousila: Akarawit 

Muenjinab, The 3rd International Conference on Sustainable Future 

for Human Security SUSTAIN 2012, Procedia Environmental 

Sciences 17 ( 2013 ) 603 – 610 

[11]  Performance evaluation of the wastewater treatment plant of Pelareh 

Dairy Industry: Mohebi-Fard E, Reyahi-Khoram M, Sobhan-

Ardakani S., - Iran. J Adv Environ Health Res Vol. 3, No. 4, autumn 

2015; 3(4): 250-7. 

[12]  Advanced Technologies for Dairy Effluent Treatment: Preeti Birwal, 

Deshmukh G, Priyanka and Saurabh SP- Journal of Food, Nutrition 

and Population Health, iMedPub Journals http://www.imedpub.com, 

2017 Vol. 1 No. 1: 7 

[13] Equalization Tank / Homogenization Tank Series: Joaquín Suárez 

López Alfredo Jácome Burgos Pablo Ures Rodríguez, Pretreatments 

Technology Fact Sheets For Effluent Treatment Plants On Textile 

Industry,Inditex, FS-PRE-002, December 2014 P.P 3 – 16. 

[14] A Review of Technical and Economic Aspects of Biomass 

Briquetting : Sunday Yusuf Kpalo, Mohamad Faiz Zainuddin, 

Latifah Abd Manaf and Ahmad Muhaimin Roslan - Sustainability 4 

June 2020 , 12, 4609; doi:10.3390/su12114609, P.P.- 1 -30 

[15]  Properties of solid fuel briquettes produced from rejected material of 

municipal waste composting: Jitthep Prasityousila, Akarawit 

Muenjina - the 3rd International   Conference on Sustainable Future 

for Human Security SUSTAIN 2012, Procedia Environmental 

http://www.irjet.net/
http://www.irjet.net/
http://www.imedpub.com/


International Journal for Research in Engineering Application & Management (IJREAM) 

ISSN : 2454-9150    Vol-07,  Issue-05, AUG 2021 

264 | IJREAMV07I0577040                          DOI : 10.35291/2454-9150.2021.0461                    © 2021, IJREAM All Rights Reserved. 

Sciences 17 (2013) 603 – 610. 

[16]  Uses & Design of Flow Equalization Tank  By: Haseeb Jamal / On: 

Apr 24, 2017 https://www.aboutcivil.org/flow-equalization-tank-

design-uses.html 

[17] Aerated activated sludge treatment efficiency: Dan Theobald Feb 

19th, Smart Water Summit September 19 - 21, 2021. Saw grass 

Marriott Golf Resort & Spa, Ponte Vedra  

[18]  Water Pollution and Its Prevention through Development of Low 

Cost Wastewater Treatment System, Sarode Dilip et.al., International 

Conference on Innovative Technologies for Clean and Sustainable 

Development, Springer, Cham, 527-534, 2020 

https://doi.org/10.1007/978-3-030-51485-3_35 

[19] Reuse of Wastewater to Conserve the Natural Water Resources, S. 

Gawande, D. Sarode, International Conference on Sustainable Waste 

Management through Design ICSWMD, Springer Nature 

Switzerland AG 2019, 353-367, 2018 https://doi.org/10.1007/978-3-

030-02707-0_41 

[20] Quality improvement through soil stratum in non-mechanized 

treatment system for wastewater,  Gawande Sagar, Dilip Sarode, 

ICRRM 2019 – System Reliability, Quality Control, Safety, 

Maintenance and Management https://doi.org/10.1007/978-981-13-

8507-0_4, 21-27, 2019 

[21]  Experimental Study Of Activated Carbon Derived From Dried Water 

Hyacinth And Its Performance In Phosphate Removal From 

Wastewater, Anuja A Mane, Niharika S Belwalkar, International 

Journal of Current Research, 53514-53517, 2017 

[22] Activated Carbon Filtration- Frank De Silva. - Published in Water 

Quality Products Magazine, January, 2000 Water treatment guide, 

technical database for the water 

baseindustry.https://www.watertreatmentguide.com/activated_carbo

n_filtration.htm 

[23]  Performance of Activated Carbon in Water Filters, Y. K. Siong a, J. 

Idris a, M. Mazar Atabaki, January 2013  

[24]  Efficiency assessment of Sand Intermittent Filtration Technology for 

waste water Treatment: Rakesh Bhutiani, Faheem Ahamad - 

International journal of Advance research in Science and 

Engineering, Vol. No. 07, Special Issue No. (03), January 2018. 

[25] Waste Water Engineering Treatment And Reuse: Metcalf & Eddy, 

Inc Revised by George Tchobanoglous, Frankin L.Burton, H.David 

Stensel - McGrew Hill Education (India) fourth Edition 2003. 

https://www.aboutcivil.org/haseebjamal.html
http://www.aboutcivil.org/flow-equalization-tank-design-uses.html
http://www.aboutcivil.org/flow-equalization-tank-design-uses.html
http://www.aboutcivil.org/flow-equalization-tank-design-uses.html
https://www.watertechonline.com/home/contact/15545367/dan-theobald
https://link.springer.com/chapter/10.1007/978-981-13-8507-0_4
https://link.springer.com/chapter/10.1007/978-981-13-8507-0_4
.%20https:/www.watertreatmentguide.com/activated_carbon_filtration.htm
.%20https:/www.watertreatmentguide.com/activated_carbon_filtration.htm

