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Abstract— Environmental degradation and Pollution control
are the most growing concerns of today. Milk plays a very
important role in our daily life. As the demand for the milk
and its product increases, the number of milk manufacturing
units comes up in the market. In India, there is the number of
industries relating the milk and its product. As the more
dairies established, the quantum of pollution get increases.
The dairy industry is most polluting food industries in regard
to its high water consumption rate. The quantity of the fresh
water required in the dairy plant is expressed in terms of the
maximum weight of the product handled and the processes
involved in the production. When the wastewater of the dairy
plant containing high COD, BOD, pH, high amount of the
nutrients, microbes, suspended solids, etc. discharged into the
water bodies, it disturbs the ecological balance of water
bodies causes taste and odor, also impart the color and
turbidity and promote the eutrophication.
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I. INTRODUCTION

Generally food industries are having highest consumption
rate of water and they are the biggest producer of the effluent
(Containing high BOD) per unit of the production.
Additionally, they generate the large volume of the sludge
during the secondary treatment of the wastewater. The milk
is one of the most important products required in everyday
life as a food product. Therefore, to maintain the desired
standards of its quality and quantity, various operations have
been performed in the production of the consumer milk.
Operations such as transportation, handling of the milk,
processing, packaging, etc.

The growth of the dairy industry has not only
increased the production of the milk and its co-product but
also increased the consumption of the fresh water into the
production unit. Due to this, wastewater generation is
increased and its discharge resulted in the release of the toxic
substances into the environment. Dairy wastewater
significantly affects the natural processes of the ecosystem.

The dairy industry is one of those units which
consume water in high rate in the heat exchanger, boiler,
chilling process, cleaning silos, homogenizer, etc. which
generate a large amount of the effluents with the high organic
load. This organic load is generally constituted of the effluent
with high COD, BOD, pH, oils & grease, nitrogen and
phosphorous, fats, suspended and soluble solids which cause
several effects on the environment such as eutrophication,
color, taste, odor, turbidity. After the discharge of the dairy
wastewater, receiving waters can be affected by it with an
increased rate of DO depletion, a decrease in the pH level due
to the conversion of lactose to Acetic acid in the fermentation
process. An increase of casein bed deposit at acidic pH

values, an increase in fungal growth due to a pH drop ,
destruction of marine life due to the entry of detergents and
cleansers from the cleaning process. To prevent this, new
technologies and new methods to treat the dairy wastewater
with good efficiency, are needed.

Il. RECENT SCENARIO OF DAIRY INDUSTRY IN INDIA

As the growth of the industries increases, the production and
release of the noxious substances and the consumption of
water also get increased. This affects the normal operations,
flora, and fauna and creates the health hazard. Milk
production in India increased from 17 million tons in 1950-
51 to over 109 million tons by 2008-09. As the production of
the milk and its products increases, water consumption in
dairy sector is also increased. The dairy industry is most
polluting industry regarding the volume of the effluent
generated. It generates about 0.2-10 liters of effluent per liter
of the processed milk [,

Dairy effluent is mainly characterized by high BOD,
COD and also contain fats, nutrients, lactose, detergents,
etcl. Due to the high pollution load of dairy effluent, the
dairy industry discharging the partially treated wastewater
cause environmental problems such as the increase in
microbial  biomass, depletion of DO, mushroom,
eutrophication of the receiving surface water.

In India, the issue of the water scarcity is getting
serious day by day. The dairy scenario in the current year is
different compared to past many years. To maintain the
quality and the quantity of the consumer milk various new
techniques are utilized which consumed the huge quantity of
the fresh water in their process, cleaning purpose. In present,
it is necessary to reduce the huge water consumption by
improving the plant treatment efficiency, reducing its
pollution parameter and by recycling/ reusing the treated
water in the plant.

A. Obijective of the Present Work

1) Examining the Process of the Industry

— To identify the sources of the wastewater in dairy

— To identify the wastewater minimization by process
alteration.

2) Characterization of the Wastewater

— To estimate the concentration of the pollution parameter
in wastewater.

— To decide the type of treatment required by the
wastewater

—  To compare the parameters with the standards.

B. Sources of the Wastewater in Dairy

Operation Processes Sources Of Waste
Preparation Milk O Poor
stages receiving/storage drainage of tankers
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Spills and
leaks from the hoses
and pipes

Spills from
the tanks
O Cleaning
operation
O Liquid
losses
O Recovery of
downgraded product
cleaning operation
Deposits on
the surface of
pasteurization and
heating equipment
O liquid
losses/ leaks
O cleaning
operations
O Foaming
Product
washing
Cleaning
operations

Pasteurization/ultra
heat treatment

homogenization

;rg:sl;fr: Macket milk o overfillin
P g Flavour milk g

stages [] Sludge
removal from
Clarifier/ separator
O Damaged
milk packages
O Incomplete
separation
of kanjeri from ghee
Ghee making [ Spills and
leaks
Cleaning
operations
Product
washing
Cleaning
operation
Spills of
powder handling
Plant
malfunction
O Cleaning of
evaporators

Butter making

Powder
manufacture

Table 1: Sources of the Wastewater in Dairy

C. Standards for the Discharge of Dairy Effluent

The standards for the discharge of effluents from the dairy
industry are taken from theWorld Bank Report,
1996 and Central Pollution Control Board (CPCB).

Parameter Maximum Value (Mg/L)
World Bank Report CPC_B’
India
pH 6-9 6.5-8.5
BODs 50 100

COD 250 -
TSS 50 150
Oil & grease 10 10
Total nitrogen 10 -
Total 2 i
Phosphorous
Te_mperature <30Ca i
increase
Coliform 400 most probable
Bacteria number/100 ml i

Table 2: Standards for the Discharge of Dairy Effluent

I11. CHARACTERISTICS OF THE DAIRY WASTEWATER

Dairy wastewater is biodegradable in nature. The ratio of
BOD to COD, indicate its biodegradability. The key
parameters are BOD, pH, COD, total suspended solids (100-
1000mg/lit), dissolve solids, Phosphorus (10-100 mg/lit) and
nitrogen (about 6% of the BOD level)El,

1) BOD

It is defined as the amount of oxygen required by bacteria
while stabilizing decomposable organic matter under aerobic
condition E1. It should be in the range of 0.8 to 2.5 kg/ton El.
2) COD

The COD test is widely used as a means of measuring the
organic strength of effluents. This test allows measurement of
waste in terms of the total quantity of oxygen required for
oxidation to CO; and H;0. It is normally 1.5 times the BOD
levell],

—  1kg of milk fat = 3 kg CODEI

— 1kg lactose = 1.13 kg CODEI

—  1kg protein = 1.36 kg CODE!

3) pH

Itis a term used to express the intensity of the acid or alkaline
condition of the solution. It should be near 7.

Total Dissolved Solids: it is a measure of the
combined content of all organic and inorganic substances
contained in a liquid molecular, ionized micro-granular
suspended form.

4) Suspended Solids

It refers to solid particles in small sizes which remain in
suspension form in water as a colloid. It should be in the range
of 100-1000 mg/lit.

5) Oil & Grease

Dissolved or emulsified oil and Grease is extracted from
water by intimate contact with an extracting solvent.

A. Treatment of the Dairy Wastewater

Dairy wastewater has low COD and BOD ratiol!. It can be

treated efficiently by biological processes. These wastes

contain sufficient nutrients for bacterial growth. This can be

prevented by:
The prevention of spills, leakages, and dropping off milk
from cans.

— The requirement of water can be minimized during
washes.

— By segregating the uncontaminated cooling water and
recycling the same.

—  Utilization of buttermilk and whey for the production of
dairy by-products.
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In the biological treatment, mostly high rates
trickling filters and activated sludge plants can be operated
very effectively for the treatment of the dairy wastewater. On
the other hand, the low-cost treatment method like oxidation
ditches also used commonly. After the primary treatment of
the wastewater, dairy wastewater may also use for the
irrigation purpose.

IV. COMPARATIVE STUDY

Neena Sunny, Fathima Shukkoor, fathimath Nuzrin N R,
Muhsina Moideen, Nehla Moideen has studied the treatment
of the dairy waste at the different flow rate and different
period of time. They were used Moringa Oleifera (MO) as a
natural coagulant at optimum air rate and optimum time
period. They used optimum flow rates to reduce the COD,
BOD, turbidity, and odor. Initially, its COD is 2970 mg/lit
after aerating it with the air flow rate of 1.5, 3 lit/min, COD
reduced to 1693 mg/lit and 1009.8 mg/lit respectively.
Initially, BOD was 1480 mg/lit, after aerating it with the same
airflow, BOD reduced to 761.85 mg/lit and 474.6 mg/lit
respectively. At the optimum flow rate of 3 lit/min and time
period of 3 days, 88% reduction in COD and 90.37%
reduction in BOD were observed. And the optimum MO
required is 6 mg/lit.

Dipali H. Chaudhari, R.M. Dhoble had aimed to
evaluate the effluent treatment plant of the dairy industry.
They compare the removal of the suspended solids, BOD,
COD, in aeration tank and Oxidation ditch. They had taken
six samples from the different points in the ETP plant and
analyzed them. They had concluded,

Parameters Removal Efficiency
From Raw Effluent | From Raw Effluent
Collection Sump Collection Sump To
To Aeration Tank Oxidation Ditch
TSS - 93%
BOD AT o 0
2700 40% 95%
COoD o 0
(mg/lit) 55% 94%

Table 3: Removal Efficiency

Evaluation of the BOD/COD ratio of different
samples from the different points of ETP plant which indicate
its biodegradability. If the ratio greater than 0.5 then it is
fairly biodegradable and can be treated biologically. If the
ratio is in between 0.3 and 0.5 then seeding is required to treat
the waste. If the ratio less than 0.3 then biodegradation will
not proceed it cannot be treated biologically.

Zareena B. Irfan and Mohana Mondal had aimed to
work on the water footprint in the dairy industry. In terms of
the dairy, water footprint means the amount of fresh water
used for the production of the product. They surveyed the
dairy in Pondicherry where the production of the fluid milk is
around 1.2 lakh/ day. And they used groundwater for the
production. The milk to water ratio in different processes are
as below:

Stages Of Dairy | Milk: Water Water Consumed
Industry Ratio (Lit/Day)
Blust cooler 5:1 24000
Heating 1:2 240000
chilling 1:3 360000

Table 4. Water Consume in Dairy Industry

Bharati S. Shete, N. P. Shankar aimed to work on the
dairy industry wastewater sources, characteristics and its
effect on the environment. Organic components of the dairy
effluent such as proteins, lactose, fat which affect the
environment depending on their biodegradability. Different
effluents are taken from the different points of the ETP plant
of different dairies. And the COD, BOD, TSS are measured
and compare the removal efficiency. It is estimated that each
dairy generates about 0.2-10 liters of effluent per liter of
processed milk!“,

S. Kandasamy, M. Chandru aimed to work on the
optimization of the dairy wastewater by using
electrocoagulation technique. By using the
electrocoagulation method COD reduced to 85.8%, BOD
reduced to 84.21%, and hardness reduced to 82.84%. by
using this method, production of the sludge gets reduced.
Treating the dairy effluent by the electrode at the optimized
condition of the voltage of 25V, electrode distance of 3cm
and time of 45min, above mentioned a reduction in the
process parameters observed B,

V. CONCLUSION

The dairy industry has the highest consumption of the fresh
water in each unit and also the biggest producer of effluent
per unit of the production. The dairy industry has higher
pollution rate compared to other industries. This can be
optimized by recycling the treated water from ETP plant to
different unit of dairy for the purpose of the heating, cooling,
washing, etc. The water which is evaporated in the production
of the milk powdered, further used by condensing it and by
filtered through RO system. The color and the odor of the
dairy effluent can be reduced by coagulant such as lime,
chlorine dioxide, and sodium chlorite. By providing
Electrocoagulation technique to treat the dairy wastewater,
the maximum amount of the COD, BOD will be reduced.
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