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Distillery Processes and Environmental Concerns
Introduction
Alcohol is produced in distillery unit. It is a vital raw material for a number of chemicals, potable liquor
& other commercial use and is also a source of large amount of revenue for government as excise duty. India is one of the
largest producers of alcohol in the world and there has been a steady increase in its production with growth of
approximately 8%. Alcoholic beverages have been used in human societies since the beginning of recorded history. Its easy
availability, in the recent years, as a common commodity has led myriad problems affecting the social and physical health
of individuals and society. The adult population, drinking alcohol in the state, is approximately 9.5%. There are roughly
5,000 country liquor shops in the State. Present capacity of alcohol production in the State is 395KLD. The department
of Excise and Prohibition regulate the production, sale and consumption of alcohol in the State of Bihar. In addition to that,
alcohol manufacturing process generates large volumes of high strength wastewater/effluent (termed as spent wash,
stillage, slop) that is of serious environmental concern. The effluent is characterized by extremely high biochemical oxygen
demand (BOD) and chemical oxygen demand (COD), apart from low pH, strong odor and dark brown color (when molasses
used as raw material).

Apart from high organic content, distillery waste water also contains nutrients in the form of nitrogen, phosphorus
and potassium that can lead to eutrophication of water bodies. Further, its dark color hinders photosynthesis by blocking
sunlight and is therefore deleterious to aquatic life when discharged to water body. Distilleries are one of the 17 most
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polluting industries listed by the Central Pollution Control Board and are increasingly coming under pressure from
government and society for polluting effluents (spent wash) from their core process. 'Zero effluent discharge' (ZED) norm
for distilleries has already been enforced by the monitoring agencies but units are unable to meet the ZED norms.
Therefore, fundamental shift in distilleries are required and looking to an alternative solution of this environmental
concern problems.
We have tried to collect informations related to distillery processes, products with their properties & use. Such
informations have been procured from publicly available sources to disseminate them among common users.

What is Alcohol
Alcohols are the simple class of organic compounds containing hydroxyl (- OH) group attached to a carbon atom. This (- OH)
group is the functional group of alcohols and is called alcoholic group, e.g.,
(i) Methanol: CH3OH; and
(ii) Ethanol: CH3CH2OH
Methanol and Ethanol are among the two commercially important alcohols.
Methanol is commercially prepared by hydrogenation of carbon monoxide in presence of a metal oxide catalyst. It is called
wood alcohol as it can be obtained by destructive distillation of wood.
Ethanol is commercially prepared by fermentation process which is the process of slow decomposition of complex organic
compounds into similar substances, in presence of enzymes. The term 'alcohol', unless specified otherwise, refers to
ethanol or ethyl alcohol.
In common language alcohol and spirit are same but technically spirit is obtained from distilling the alcohol.

Type of Ethanol/Ethyl alcohol/Spirit
Rectified Spirit or Rectified Alcohol: This is the constant boiling mixture of ethanol and water. It contains 94.8 to
95.5% 0f ethyl alcohol (by v/v) with water. A rectified spirit or rectified alcohol is highly concentrated ethanol (drinking
alcohol) which has been purified by means of rectification (repeated distillation). It is used in mixed drinks, in the
production of liquors, for medicinal purposes, and as a household solvent. Rectified spirits are illegal for nonmedical
purposes in the country because of its high ethanol content.
Neutral Spirit/ Neutral Grain Spirit/Neutral Alcohol are rectified spirit made from grain. However, rectified spirits
are made from other kinds of plant materials, like sugar beets or potatoes.
Extra Neutral Alcohol (ENA) is the alcohol produced by taking extraordinary precaution during process of
redistribution of rectified spirit after the addition of chemicals, and treatment by activated carbon. The spirit is made
neutral. The term neutral refers to the spirit's lacking the flavour that would have been present if the mash ingredients
were distilled to a lower level of alcoholic purity, and also lacking flavour added to it after distillation. Extra Neutral Alcohol
is used as volatile carriers in Flavour & Fragrances, raw material of potable liquor for human consumption. It contains 95 to
96% ethanol by v/v.
Potable Alcohol/Potable Spirit: Alcohol for human consumption is called potable spirit. It should conform to
minimum quality standards laid down under the Prevention of Food Adulteration Act (P.F.A.), 1954.
Absolute alcohol: The rectified spirit is dehydrated to produce Absolute Ethanol (Fuel Ethanol) suitable for blending
with petrol and Diesel. The rectified spirit or industrial alcohol is converted into absolute alcohol.
Power Alcohol: When ethanol is used as an additive to motor fuels to act as a fuel for internal combustion of engines, it is
called "power alcohol". Power alcohal is a mixture of petrol (75% to 95%) + ethyl alcohol + water. Fuel alcohol contains
99.5 to 99.90% alcohol by v/v.
Industrial Alcohol: Industrial alcohol is distilled ethyl alcohol, produced and sold for other than beverage purposes.
Pure ethyl alcohol is used in laboratories and in industry. Many medicines, food products, flavorings and cosmetics could
not be produced without it.
Pure Undenatured Ethanol: Pure Ethanol is Ethyl Alcohol with no other additives or denaturants. Pure Alcohol
(Ethanol) is also commonly referred to as Beverage Grade Alcohol.
Fusel oil: Fusel oil is a mixture of higher boiling alcohol, such as butyl alcohol, C4H9OH and amyl alcohol, C5H11OH and other
substances. This is used industrially as solvents and in preparing artificial essence etc.

Properties of Alcohols
(I)
(ii)
(iii)
(iv)

Both methanol and ethanol are colorless liquids at room temperature. They are acidic in nature;
They mix with water in all proportions;
Ethanol is flammable and burns in air with a blue flame; and
Methanol is highly poisonous in nature. Ingestion of even small quantity of methanol can cause blindness and
large quantities cause even death.
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Use of Alcohols
(i)
(ii)
(iii)
(iv)
(v)

Both methanol and ethanol are used as fuel;
Methanol is used as a solvent for fats, oils and gums. It is used chiefly for making formaldehyde;
Ethanol is used as a solvent for drugs, perfumes, dyes, etc;
Both are used as an anti-freeze for automobile radiators;
Methanol is used in industrial purposes, in chemical laboratory, as home cleaning products, skin lotions, as
industrial solvents and commonly available as methylated spirit. The end product of methanol after it is digested
by the human body is formaldehyde, which is responsible for “alcohol poisoning”. Methanol poisoning leading to
blindness has been known to occur on consuming even small amounts; and
(vi) Ethanol: This has been consumed by human beings for its intoxicating and mind-altering effects. It is usually
consumed in diluted concentrations of absolute (e.g. 100%) ethyl alcohol. It is also used as a reagent in industry.
Spurious alcohol/Denatured spirit: The commercial alcohol is made unfit for drinking by mixing in it some copper
sulphate (to give it a colour) and pyridine (a foul smelling liquid). It is known as denaturation of alcohol. It is the methylated
spirit, which is ethyl alcohol (ethanol), rendered unfit for drinking by adding poisonous substance like methanol, acetone
or pyridine to prevent theft for human consumption. Biological oxidation of methanol and ethanol in the body produces
the corresponding aldehyde.

Environmental Concerns
Distilleries are one of the most polluting industries of 'Red Category' and generating large volumes of high
strength waste water. About 88% of its raw material ends up as waste. Distillery waste water is having very high BOD, COD,
inorganic impurities, unpleasant odor & dark brown color. Due to high concentration of organic load, distillery spent wash
is a potential source of renewable energy. It contains high amount of inorganic impurities as Chlorides, Sulphates,
Phosphates, Potassium, Calcium and micronutrients arise critical environmental pollution. In addition to these
contaminants, several heavy metals (Cd, Mn, Fe, Zn, Ni and Pb) are also present. This wastewater is extremely harmful to
the plants. The spent wash is highly acidic in nature and reduces soil alkalinity and inhibits seed germination. Spent wash
generation depends on type of fermentation process, type of distillation process, distillation with re-boiler or without reboiler, molasses quality, evaporation system, selection of yeast and spent wash recycle %.
The unpleasant odor of effluent is due to the presence of skatole, indole and other sulphur compounds, which are
not effectively decomposed during fermentation and distillation. Melanoidins are formed by Millard amino carbonyl
reaction and have antioxidant properties, which make them toxic to many micro-organism.
The spent wash has a variety of recalcitrant coloring compounds as melanoidins, phenolics and metal sulfides that
are mainly responsible for the dark color of distillery effluent. Hence, the waste water requires pretreatment before its
safe disposal into the environment.
Distillery units in Bihar use sugarcane molasses or grain (Broken Rice) as preferred raw material because of its easy
and large scale availability to produce mainly Rectified Spirit, Extra Neutral Alcohol with small quantity of impure spirit &
fusel oil as by-products. Ground water is the main source of water for these operations.
Eleven sugar mills and seven distilleries are operational in the state. One distillery is under construction.

Average fresh water requirement and waste water generation in molasses based distilleries for
different fermentation technologies
Type of fermentation Process
Batch
Cascade Continuous
Biostill Continuous

Total Fresh Water Requirement
(Litre/litre of alcohol)
13.3 – 21.1
14.7 – 16.7
9.0 – 9.4

Waste Water Generation (L/litre of alcohol)
Spent Wash
Spent Lees
Other
11.1 – 15.0
0.5 – 1.5
0.2 – 0.4
8.5 – 11.0
0.5 – 1.5
0.2 – 0.4
6.0 – 8.0
0.5 – 1.5
0.2 – 0.4
(Source: CPCB)

General Characteristics/Strength/Volume of raw spent wash
(Unit in mg/l)

S.No
1
2
3
4
5

Parameter
Volume of spent wash, L/L Alcohol
Colour
PH
COD
BOD

Batch process
14-16
Dark brown
3.7-4.5
80,000-1,10,000
45,000-50,000
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Cascade process
10-12
Dark brown
4.0-4.3
1,10,000-1,30,000
55,000-65,000

Biostill process
8-10
Dark brown
4.0-4.2
1,40,000-1,60,000
60,000-70,000
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7
8
9
10
11
12
13

Total Solid
Total Volatile solid
Inorganic dissolved solid
Chlorides
Sulphates
Total nitrogen
Potassium
Phosphorus
Sodium
Calcium

90,000-1,20,000
60,000-70,000
30,000-40,000
5,000-6,000
4,000-8,000
1,000-1,200
8,000-12,000
200-300
400-600
2,000-3,500

1,30,000-1,60,000
60,000-75,000
35,000-45,000
6,000-7,500
4,500-8,500
1,000-1,400
10,000-14,000
300-500
1,400-1,500
4,500-6,000

1,60,000-2,10,000
80,000-90,000
60,000-90,000
10,000-12,000
8,000-10,000
2,000-2,500
20,000-22,000
1,600-2,000
1,200-1,500
5,000-6,500
(Source: CPCB)

Spentwash Treatment Technologies
The waste water from distillery column is called spent wash liquor or spent wash (SW). It contains lots of pollutants
as mentioned above and earlier it was treated by conventional waste water treatment plant with bio-gas recovery which is
used as fuel; followed by anaerobic lagoons, aeration tanks and solar drying pits. The retention of effluents in open
anaerobic lagoon and solar drying pits are responsible for bad unpleasant odour near a distillery unit. Due to high amount
of pollutants, it is very difficult to control parameters as per pollution control norms and distilleries were unable to comply
with. As a result of this, severe water pollution problems in nearby lands, rivers, lakes and other water bodies had been
frequently encountered. Thus distilleries were responsible for air, water and land pollution in all related states of the
country including Bihar.
In 2003, the Union Ministry of Environment and Forests constituted after consultations with industry
representatives a charter called CREP, or Corporate Responsibility for Environmental Protection. It was proposed as a
novel way to regulate the 17 most polluting industrial sectors in India for compliance with the existing standards in a time
bound manner. Distillery is one of them.

Charter on Corporate Responsibility for Environmental Protection(2003)
Action Points for Distilleries
Existing Molasses-Based Distilleries
Noncomplaint distilleries will furnish bank guarantee*and Action Plan to concerned State Board to ensure compliance
with any or combination of the following measures:
I.
Compost making with press mud/agricultural residue/ municipal waste;
II.
Concentration and drying/ Incineration;
III.
Treatment of spentwash through bio-methanation followed by two stage secondary treatment and dilution of the
treated effluent with process water for irrigation as per norms prescribed by CPCB/MoEF;
IV.
Treatment of spentwash through bio- methanation following by secondary treatment (BOD < 2500 mg/I) for
controlled discharge into sea through a proper submerged marine outfall at a point permitted by SPCB/CPCB in
consultation with National Institute of Oceanography (NIO), so that Dissolved Oxygen in the mixing zone does not
deplete, less than 4.0 mg/I; and
V.
For taking decision on feasibility of one time controlled land application of treated effluent, a study will be under
taken within three months.
The road map for utilization of spent wash by the distilleries to achieve zero discharge of spent wash in inland
surface water courses will be as below:50% utilization of spentwash - By March, 2004
75% utilization of spentwash - By March, 2005
100% utilization of spent wash - By December, 2005
Till 100% utilization of spentwash is achieved, controlled and restricted discharge of treated effluent form lined lagoons
during rainy season will be allowed by SPCB/CPCB in such a way that the perceptible colouring of river water bodies
does not occur.
Monitoring :
Task Force consisting of CPCB, SPCB, Experts and industry shall be constituted for monitoring the implementation of
action points.
2. New Distilleries & Expansion of Existing Distilleries ( Molasses based)
Proposal for Standalone new distilleries and expansion of existing distilleries without achieving zero discharge in
surface water/ ground water will not be considered by MoEF/ SPCB.
* To be decided by SPCB/ CPCB/ MoEF.
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Subsequently, Protocol for Treatment & Disposal of Spent Wash under CREP, other Guidelines and Technologies/Resolutions
were issued by CPCB which are as under:
1. Under CREP Action Points
v Existing Molasses based Distilleries
They have to maintain zero discharge through
Ø
Bio-composting;
Ø
Concentration and Incineration in Boiler;
Ø
Anaerobic Digester followed by anaerobic filter, two stage aerobic treatment and dilution with fresh water
and applied on land as “Ferti-Irrigation”; and
Ø
Bio-methanation followed by Pre-sown Irrigation.
v New Distilleries & Expansion of Existing Molasses based Distilleries
They have to maintain zero effluent discharge in surface water/ground water.
2. CPCB Resolution(June 2008)
v New Stand alone Distilleries
Ø Concentration and Incineration system.
v New attached Distilleries
Ø
Bio-methanation followed by bio-composting;and
Ø
Concentration – incineration system (Reboiler/Evaporation/Concentration followed by incineration of
concentrated spent wash in boiler for power generation).
v Existing Stand alone Distilleries(Expansion)
Ø
Concentration and Incineration system.
v Distilleries (both stand alone and attached) not complying with the required environmental standards to switch
over to emerging technologies from existing technologies of ferti – irrigation, one time land application and composting
in a time bound manner.
3. CPCB Resolution(June 2010)
v Co – processing of Distilleries Spentwash Concentrate in Cement Industry
Ø Co – processing of molasses based distillery spent wash concentrate in Cement Kiln, furnaces of Thermal Power
Plants/Steel Plants, Incinerators.
Ø Guidelines for co-processing of spent wash concentrate in cement kiln have been formulated by CPCB. Cement
industry and distillery have to obtain permission from State Pollution Control Board for co-processing of spent
wash concentrate.
4. Emerging technologies related to treatment & disposal options for distillery effluent
Ø
Bio-methanation followed by multi-effect evaporation (MEE) followed by drying/incineration/coprocessing;
Ø
Bio-methanation followed by reverse osmosis (RO) followed by drying/incineration/co-processing;
Ø
Bio-methanation followed by reverse osmosis followed by multi-effect evaporation followed by
drying/incineration/co-processing;
Ø
Concentration through RO/MEE followed by drying/incineration/co-processing; and
Ø
For grain based distillery- Decantation (Separation of wet cake) followed by evaporation of thin slop (5%
solids) followed by mixing of wet cake with syrup (30% solids) followed by Dryer (DDGS 90% solids).
Bio – composting Practice or Protocol for Surface Compost Process Utilizing Treated Spent Wash and Press-mud
Sl. No.

Description

Requirements

1.

Working days of distillery

2.

Spent Wash Storage Capacity (duly lined with 250 micron HDPE sheet and
pitched by stone/bricks with cement mortar to prevent leachate)
Press mud(PM) to Spent Wash (SW) ratio
Land required for Compost Plant and Specification of floor of compost yard
should be as under (with arrangement of leachate collection & surface
runoff and its pumping to holding lagoon and laying of pipe net work for
automatic spraying of spent wash) :
i) Compaction of soil
ii) 5 cm local sand cushion (bottom)
iii) 250 micron HDPE sheet (as per BIS specification)
iv) 5 cm sand cushion (top)

3.
4.
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Maximum 270 days (rainy season shall
be avoided and the entire compost
area shall be kept dry before starting
of the rainy period)
<30 Days
1:2.5-1:3.5
850 MT/acre/cycle

v)

5.

Brick/ stone soling (not less than 6cm in case of bricks & 3 cm in case of
stone soling)
In case the coefficient of permeability is less than 10.8 cm/sec (as in black
cotton soil); 30 cm depth of impervious soil, compacted with 30 cm depth of
murum at the top may also be used.
No. of days required to complete one cycle

6.

Maximum allowable cycles/annum

7.

Land required for Storage of Press mud
In case, storage area is not leakage proof (by lining with HDPE or less
permeable compacted soil as specified in para 4). Press mud should be
transferred to compost yard before onset of rainy period and covered with
HDPE/PVC sheet/tarpaulin.
Land required for storage of finished product
Land area will be raised by about 30 cm above ground level. The maximum
height of storage shall be 4 m. The finished product shall be kept under sheds
or covered with PVC/HDPE sheet/ Tarpaulin to prevent soaking from rain water.
Compost quantity (Digested spent wash)
Compost quality

8.

9.
10.

11. Equipment’s and Machine Required.
12. i)
Tractor for transportation of press mud from storage site to
composting area.
13. ii)
Homogenizing Machine along with auto spraying system with 70HP
tractor (for churning upto the bottom)
14. iii) Front end loader with tractor or JCB of bucket capacity of 600 -1000 kg.
15. iv)
16. v)

Sieving machine
Sewing machine, in case compost is to be bagged (finished product)

I . 45 days for 1:2.5 (PM to SW ratio)
ii. 60 days for1:3.5 (PM to SW ratio)
i) 5 cycles, in case of 45 days
compost period.
ii) 4 cycles, in case of 60 days compost
period
Equivalent to one cycle

Equivalent to 33%of the total
production of finished product/annum

3.0-3.5 MT/kld of alcohol production
Moisture content: <35%
Organic Carbon : 20-25%
Phosphorous: 1.5-2.0%
Nitrogen:
1.5-2.0%
Potassium:
2.0-3.5%
C:N ratio:
<17
One
One
One
One
One

Related Issues
v
v

v
v

As per the specifications, with 850 MT press-mud/ acre for 45 days cycle, SW disposal to be 2125 cum (i.e.70 KLD);
Land requirement is around 0.25 hectares per KL of spirit production which is huge area and due to large requirement of
press-mud, it may not be suitable for large capacity distillery; it is not permitted for stand-alone distillery in light of nonavailability of press-mud;
Distillery is to be operated for 270 days; and
Storage of pre-treated effuent < 30 days(lagoon with 250 micron HDPE sheet and pitched by stone/bricks with cement mortar
to prevent leachate).

FERTI – IRRIGATION PRACTICE or PROTOCOL FOR UTILIZATION OF TREATED DISTILLERY EFFLUENTS (BOD 100 mg/l) FOR IRRIGATION OF
AGRICULTURAL CROPS

SI.No

Basic Requirements

I

1.

2.
3.

Any Distillery desirous of utilizing the effluent for irrigation should have completed construction and
commissioning of bio-methanation plant for primary treatment of spent wash followed by secondary biological
treatment (aerobic) before utilization on land for irrigation.
The distillery shall construct pucca and lined storage tank with a minimum retention time 1 month for storing
the final treated and diluted effluent during the monsoon and/or non -irrigation period.
The command area requirement for irrigation shall be calculated at the rate of not less than 9 ha/kilolitre of
daily alcohol production capacity. For 30 KLD installed alcohol production capacity, the distillery will require
minimum 270 ha of land for irrigation under the scheme.
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4.
5.

II

Safety Protocol
1.
2.
3.

III

The distillery shall construct distribution channel network for transporting effluent, preferably of closed
conduits or of pucca construction, to cover the area irrigated under the scheme.
The distillery after fulfilling the above basic requirements shall prepare a comprehensvie ‘Irrigation
Management Plan’ (IMP) for utilization of it’s effluent and get it approved by the State Pollution Control Board
at the time of grant of consent. The IMP, include the details on: a) Survey/ plot (khesra) numbers of land for irrigation under the scheme along with their area;
b) Written agreement with the owners (farmers) of the land mentioned in (i) above to bring their land for use
under the scheme;
c) Source or arrangement for irrigation water required for the preparation of effluent so as to achieve the
characteristics as follows before releasing the effluent for irrigation. BOD 100 mg/l. TDS (inorganic)2100
mg/l;
d) The depth of one irrigation shall not be more than 10 cm or as per the crops requirement whichever is less.
The total number of irrigation shall not exceed six for any crop;
e) Agronomic plan for effective utilization of land by crop rotation;
f) Effluent distribution schedule to the fields;
g) Infrastructural facilities available/ planned for collection and analysis of samples collected as per item 3 i.e.
Monitoring protocol; and
h) Full time expert and other manpower employed for the purpose of managing the IMP.
Though the crops normally cultivated in the area can be grown under the scheme, the rotation of wheat, rice
and sugarcane crops is preferable.
Effluent application during the germination and seeding growth shall be avoided.
Any concurrent use of fertilizers and pesticides shall be done judiciously to avoid super imposed effect.

Monitoring Protocol
1.

2.

3.
4.

The physico -chemical characteristics of the soil under irrigation by distillery effluent shall be regularly
monitored for pH and electrical conductivity (EC).One representative sample per 10 ha at depths of 30 cm and
60 cm shall be collected at least twice a year, for this purpose. The pH and EC of the extract of the mixture of 2
parts of soil with 5 parts of water shall not exceed 8.5 and 4 millimhos/cm respectively.
The ground water quality shall be monitored by installing one hand pump for covering 10 ha area of land and
one bore well for 20 ha area of land. Ground water samples shall be collected at least once in a month and
monitored for BOD, Nitrates and TDS. The net addition to the ground water quality in terms of (i) BOD shall not
exceed 3 mg/l (ii) Nitrates, expressed as ‘N’ shall not exceed 10mg/l and (iii) TDS shall not exceed by 10% or
200 mg/l whichever is less.
The records of soil and groundwater quality monitoring data so collected shall be properly maintained for
verification by the State Pollution Control Board, at least once after every cropping season.
In the event of first observation of any of the soil and groundwater monitoring parameters exceeding the
prescribed limits, effluent application shall be stopped immediately and the distillery shall communicate the
matter to the State Pollution Control Board about such observation. The industry would be solely responsible
for reclamation of soil and ground water quality at their own cost and expense, in case of damage.

Related Issues
v
v

v

Biomethanation follwed by 2-stage biological treatment to achieve BOD<800 mg/l. Generally secondary treatment is not able
to yield desired result;
Storage of treated effluent in lagoons with capacity < one fourth of average yearly utilization of spent wash and impervious
liner system (duly lined with 250 micron HDPE sheet and pitched by stone/bricks with cement mortar to prevent leachate).
Dry soling on clay or black cotton soils not to be allowed. The capacity of the lagoon for storage is prescribed as 'one month
retention time' e.g. maximum holding capacity of 30 days, since the withdrawal of dilution water from near-by sources may
adversely affect the water source. It will require transport of a larger volume of diluted effluent to the utilization site and
further, storage of bio-methanated effluent of higher BOD create greater nuisance and take greater environmental risks;
Direct transport of treated SW from a treatment unit to the field not to be permitted. The treated effluent shall be stored in
the lagoons from where it will be withdrawn for application. The stored effluent will be diluted (upto 15 times to meet
irrigation norms) prior to irrigation such that the concentration of any of the following critical constituents in the diluted
effluent does not exceed the given maximum limits:
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EC
3 mmhos/cm

TDS
2100 mg/l

Adj. SAR
9.0

Sodium
1000 mg/l

Chloride
600 mg/l

BOD
100 mg/l

v

The application rate of the diluted effluent to be decided on the basis of the nitrogen content of the diluted effluent, the
nitrogen requirement of the crop and the type of soil of the field. The nitrogen requirement of the crop may be met in one or
more irrigations. Once the nitrogen requirement is met and if further irrigations are required, these to be done using fresh
water;

v
v

Operation of distillery in rainy season (15th June to 15th Sept.) is not allowed, operate for 270 days only;

v

Application of SW each alternate year to give rest to Irrigation land. Effluent not to be applied during germination and seeding
growth. Command area-radial distance to be 20 km; and
Distribution network of impervious conduits is allowed. In no case the effluent shall be allowed to flow in earthen channels.

PRE – SOWN IRRIGATION PRACTICE or PROTOCOL FOR CONTROLLED LAND APPLICATION OF TREATED & BIO-METHANATED SPENT WASH

SI. No

I

Basic Requirements
1.

2.
3.
4.
5.
6.

7.

e)
Distance travelled
Infrastructure facilities should be arranged for collection and analysis of samples drawn from the application zones.

8.

The distillery after fullfilling the above basic requirements shall maintain a comprehensive “Controlled Land
Application Plan” for utilization of treated post bio -methanated spent wash. The plan includes the details on:
a)
Survey no. / Plot no. / Field Name of land for controlled land application along with their area/extent.
b)
The distillery shall obtain the acceptance of the farmers in the form of “Spent wash request
Application” before the application of spent wash to their land.
c)
Agronomic plan for effective utilization of land by crop rotation.
d)
Spent wash application schedule to the fields.

9.

Controlled land application of Treated (post Bio- methanted) Spent wash shall be carried out as described
below:
Pre-sown Controlled Land Application as besal manure.
Treated (post bio -methanated) spent wash should be applied uniformly on land at least 20 days prior to the
sowing of the crop and ploughed before raising the crops.
The dosage of treated (Post bio -methanated) spent wash for various crops should be as prescribed.
The rate of application of spent wash shall be quantified by the following techniqes:
c ) V-notch
a) Horizontal open discharge method
b) Measuring container

10.

II

Any Distillery desirous of utilizing the spent wash for Pre -sown controlled land application should use treated
post bio -methanated spent wash only. The effluent to be utilized for one time controlled applications after
0
post bio-methanation shall have a BOD327 C value not exceeding 7000 mg/l and pH should be more than 7.
The distillery shall engage a full time expert and other required manpower for the implementation and
montioring of controlled land application of spentwash.
The distillery shall construct pucca and lined storage tanks with a maximum holding capacity of 30 days for
storing the spent wash during the monsoon and / or non -application period.
The command area for spent wash application shall be preferably within a considerable distance from the
distillery unit in order to facilitate easy monitoring and effective control over land application of spent wash.
The distillery shall either provide pipeline network or engage tanker lorries for spent wash transportation
based on the location and distance of the command area meant for spent wash land application.
The distillery should maintain pucca records and data regarding spent wash land application. In case, tanker
lorries are engaged for spent wash transportation to the field they should carry a “Transit Card” with the
following details:
a)
Tanker lorry number
b)
Date / Time of loading & unloading
d)
Receiving person
c)
Field address

Safety Protocol
1.
2.
3.

Though the crop normally cultivated in the area can be grown under the scheme the rotation of crops is
preferable.
Post bio-methanated spent wash application during the germination and seedling growth shall avoided.
Any concurrent use of fertilizer shall be done judiciously to avoid super imposed effect.
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III

Monitoring Protocol
1.
2.
3.
4.

5.

6.

7.
8.

9.
10.

11.

12

The unit shall form an internal monitoring cell under the supervision of an agricultural graduate to closely
monitor the application of treated (post bio -methanated) spentwash for controlled land application.
The farmers should be educated about the application of treated (post bio-methanated) spentwash for
controlled land application.
The application of treated (post bio-methanated) spent wash on the soil should be with farmer’s acceptance
and transport though tankers should not cause any environmental concern.
Short-term and long -term monitoring must be carried out with agricultural experts. The distillery units should
have their own monitoring team with renowned agricultural experts to assess the compliance status of
protocol on controlled land application protocol for treated (post bio-methanated) spentwash.
The physico -chemical characteristics of the soil under treated (post bio-methanated) spentwash application shall
be regularly monitored for pH, electrical conductivity (EC), Nitrogen (N), Sodium and Potassium (K). One
representative sample per 50 ha at depths of 30 cm and 60 cm shall be collected at least twice a year for this
purpose. The pH and EC of the extract of the mixture of 2 parts of soil with 5 parts of water shall not exceed
8.5 and 4 millimhos/ cm respectively.
The ground water quality shall be monitored for BOD, TDS and NO3 by collecting one representative sample
from open wells, bore wells situated in every 50 hectare area of land under spent wash application at least
twice a year. The increase in BOD, TDS and NO3 shall not exceed 3 mg/l, 200 mg/l and 10 mg/l over the initial
results.
Piezometers shall be installed to study the long term nutrient mobility in soil and its impact on ground water
quality, at minimum 5 zones in the command area for continuous monitoring.
In the event of first observation of any of the soil and groundwater monitoring parameters exceeding the
prescribed limits, the treated (post bio -methanated) spent wash application in that particular location shall be
discontinued immediately and the distilery should implement corrective measure for remediation.
The records of soil and groundwater quality monitoring date collected shall be properly maintained for
verification by the State Pollution Control Board / Central Pollution Control Board.
A MoU with nearby reputed agricultural university shall be entered into (prior to application of post
methanated spent wash on land) for monitoring of required dose of spentwash, quality of spentwash used,
monitoring of soil, ground water and productivity of crop.
The findings of minimum one year study by the concerned agricultural universities shall be made available by
distilleries to SPCB/CPCB prior to one time controlled land application of post methanated spent wash. The
report of findings will be reviewed also by the sub -committee.
It was also decided that:
(i)
The unit should obtained consent for utilization of post-methanated spent wash for one time
controlled land application.
(ii)
The unit should sign MoU with reputed agricultural university.
(iii)
The agricultural university should also monitor the soil and ground water quality during the

Related Issues
v In ferti-irrigation, after bio-methanation followed by primary & secondary treatment and dilution, spent wash is used. But
in pre-sown irrigation, after bio-methanation and dilution, SW of BOD <7000 mg/l is used;
v Irrigation application to be applied as advised by agricultural institutions; generally dilution upto 15 times to meet
irrigation norms is followed;
v Maximum of one third of the SW generated per year to be utilized for pre-sown irrigation;
v Application to be done at least 30 days in advance of sowing and on set of rains; and
v Storage lagoon capacity < one fourth of average yearly utilization of spent wash as suggested above.

Common & other Issues
v Ferti-irrigation, Pre-sown irrigation and Bio-composting are not able to manage the generation rate of SW, result in
accumulation & discharge of SW. Monitoring and control of these practices are very difficult;
v High dilution ratio, less no of irrigation requires large command area, which is not available to distilleries;
v Unavailability of large pres-mud makes bio-composting non-practicable; Co-processing of SW reduce emission of green
house gases, conversion of waste into energy, conservation of fossil fuel resources and to avoid land disposal of SW;
v Theoretically, in semi-arid areas when the rain is less than 40cm/year, composting may be permitted throughout the year.
Where the rainfall is between 40-100 cm/year, the durationof rainy season may be shorter than 90 days. For area where
the rainfall is greater than 100 cm/year, rainy season may be taken as 90 days;
v As per CPCB, in case of compost making, ferti-irrigation and pre-sown irrigation for treatment/disposal of distillery SW, the
operation of distillery in rainy season should not be allowed. The distillery operating with treatment facilities such as
incineration, drying system etc. may not be required to close their operation in rainy season;
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v Pollution Control measures : Use of latest fermentation and distillation systems so as to reduce consumptionof fresh
water; all old SW storage lagoons and all sludge drying beds to be discarded; and
v Generally public complaints are reported cases of surface water/groundwater contamination, agricultural damage and
odor.

Guidelines for interpretation of water quality for irrigation
Evaluation of the suitability of water for irrigation can be made in relation to four general problems that may be
encountered: Salinity, Permeability, Toxicity and Miscellaneous(BOD, Arsenic, Cyanide, oil and grease, pH).

Water Constituent
Salinity
EC of irrigation water, mmho/cm
TDS (mg/l)
Permeability
EC of irrigation water, mmho/cm,
Adj. SAR(Adjusted Sodium Adsorption Ratio)

Percent sodium
Residual Sodium Carbonate (RSC), me/l
Toxicity
Sodium
Chloride,mg/l
Boron, mg/l
Miscellaneous
BOD, mg/l
Arsenic, mg/l
Cyanide, mg/l
Oil and grease, mg/l
pH

Intensity of Problem
No problem Increasing problem Severe problem
<0.75

0.75-3.0

Standard
for effluents

>3.0
2100

>0.5
<6.0

>0.5
6.0-9.0

>0.2
>9.0
60
5.0

69
142
0.5

69-207
142-355
0.5-2.0

>207
>355
2-10

Normal range 6.5-8.4

1000
600
2
100
0.2
0.2
10
5.5 -9.0

Odour Pollution due to Distillery
Odour can be defined as the “perception of smell” or in scientific terms as “a sensation resulting from the reception of
stimulus by the olfactory sensory system”. Whether pleasant or unpleasant, odour is induced by inhaling air-borne volatile
organics or inorganics. Undesirable odour contributes to air quality concerns and affect human lifestyles. Odour is undoubtedly
the most complex of all the air pollution problems. Unlike conventional air pollutants, odour has distinctly different
characteristics, which, to an extent, can be comparable with noise pollution. Similar to noise, nuisance is the primary effect of
odour on people.
Strong, unpleasant or offensive smells can interfere with a person's enjoyment of life especially if they are frequent and / or
persistent. Though foul odour may not cause direct damage to health, toxic stimulants of odour may cause ill health or
respiratory symptoms.
Odorous substances that are emitted from distillery sources include both inorganic and organic gases and derived from
anaerobic decomposition of organic matter contain sulfur and nitrogen:
Ø
From Bio-methanation; emitted compound - H2S;
Ø
From Aeration Tank; emitted compound - NH3;
Ø
Typical odour compounds in distillery are alcohol, iso amyl & iso butyl alcohol (fusel oils), acetic acid;
Ø
Causes of odour are bad management of fermentation house, long retention of fermented wash,unattended drains &
ETP (H2S from primary treatment of spent wash ammonia from secondary biological treatment of spent wash & smell
from bio-composting plant); and
Ø
Ammoniacal smell emitting from the process can not be controlled since it is associated with the process.

Remedial Measures
Ø
Ø
Ø
Ø
Ø
Ø

Better house keeping by regular steaming of all fermentation equipments;
Regular steaming of all fermentation equipment;
Use of efficient bio-cides to control bacterial contamination;
Control of temperature during fermentation to avoid in-activation / killing of yeast;
Avoiding staling of fermented wash; and
Regular use of bleaching powder in drains to avoid generation of putrefying micro-organisms.
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M/s Sona Sati Organics Pvt. Ltd.,
At & Vill- Rajapatti Kothi,
P.O. - Rajapatti,Block-Baikunthpur,
Dist-Gopalganj(Bihar).

M/s New Swadeshi Sugar Mills
(Distillery Division),
Prop-The Oudh Sugar Mills Ltd.
P.O. -Narkatiaganj -845455,
Dist-West Champaran(Bihar).
M/s Harinagar Sugar Mills Ltd.
(Distillery Division),
At & P.O. -Harinagar-845103,
Dist-West Champaran(Bihar).

M/s Riga Sugar Co. Ltd.
(Distillery Division),
At-Dhanuka Gram,P.O -Riga-843327,
Dist-Sitamarhi(Bihar).
M/s United Spirits Ltd.
(Distillery Division)
P.O. - Hathidah-803301,
Dist-Patna (Bihar)
M/s HPCL Biofuels Ltd.
(Integrated Sugar,Ethanol & Power
Co-generation)
At &Vill-Lauriya – 845453
Dist – West Champaran (Bihar)
M/s HPCL Biofuels Ltd.
(Integrated Sugar,Ethanol & Power
Co-generation)
At &Vill-Sugauli – 845456
Dist – East Champaran (Bihar)
M/s Jain Agro Distilleries Pvt. Ltd.
At-Semraon,Bighai Jagdish,
P.O. -Hathua, Dist-Gopalganj (Bihar).

2

3

4

8

7

6

5

4

M/s M J & Sons Distillery &
Breweries Pvt.Ltd.,
At & Vill-Raghunathpur,
Block-Amarpur,Dist -Banka(Bihar).

Name

1

Sl
no

New Stand
alone with
Power
Co-generation.

New attached
with Sugar Mill
& Power
co-generation

New attached
with Sugar Mill
& Power
co-generation

Stand alone

Attached with
Sugar Mill

Attached with
Sugar Mill

Attached with
Sugar Mill

New Stand
alone with
Power
Co-generation.

New Stand
alone with
Power
Co-generation.

Type of
Distillery

Molasses and
Grain Both.

Molasses

Molasses

Molasses,
Barley Malt

Molasses

Molasses

Molasses

Molasses

Grain
(Broken Rice)

Raw Material

Batch Type

Batch Type

Batch Type

Batch Type

Batch &
Continuous
fermentation ,
both system

Batch Type

Batch Type

Batch Type

Batch Type

Type of
Fermentation
Technology

ENA-45

Ethanol-60

Ethanol-60

ENA- 30 KL/d
Malt Spirit-3000 BL/d
IMFL-5000 c/s/day

Industrial
Alcohol/Ethanol -50.
Fusel oil-.05

Rectified Spirit-45

Rectified Spirit-60

Total spirit -45,
RS-42,
Impure Alcohol -3.0,
Fusel Oil - 0.1

Products with
Capacity
(KL/d)
ENA-45,
R S/Impure Alcohol3.4,
Fusel Oil-.085.

Other-149 KL/d

2996
358

2996
421
Other-160 KL/d

110

365
175

410
220 (cooling & boiler feed)
2.5

337; In steam gener-192 KLD;
20
washing-60 KL/d

540

Water Consumption :
Process/Cooling/Domestic
(KL/d)
956
720; In steam gener-268
10
Washing + other- 80 KLD.
545
25; In steam gener -336
4
Washing + other-50KLD.
Ind consump – 900 KLD
----

Bio-methanation followed
by
MEE and Bio-composting.

Bio-methanation followed
By
MEE and Bio-composting.

Primary treatment (anaerobic
digestion/bio -methanation) with Bio-gas
recovery followed by Bio -composting with
press-mud. Ferti-irrigation is also being
practiced.
Primary treatment (anaerobicdigestion/
bio-methanation) with Bio-gas recovery
followed by Bio -composting with pressmud. One Time Land Application on own
land is also being practiced.
Primary treatment(anaerobic
digestion/bio -methanation) with Bio-gas
recovery followed by Bio -composting with
press-mud.
Primary treatment with Bio-gas recovery
followed by Ferti – irrigation.

Concentrated in Multi - Effect Evaporator
(MEE) followed as boiler fuel.

Concentrated in Multi -Effect evaporator
followed Wet Cake manufacturing. DDGS
Dryer System is under construction.

Spent Wash Disposal Facilities to maintain
zero effluent discharge(ZED)

Unit is under construction.

359

461

180

540

500

Total effl 700 KLD

600

540

450

Spent Wash
Generation
(KL/d)

Environmental Status of Distillery Units in Bihar

Green Belt Development
Odour can be reduced by developing green belt. Green belts are used to form a surface capable of sorbing and forming sinks
for odorous gases. Leaves with their vast area in a tree crown, sorbs pollutants on their surface, thus effectively reduce their
concentrations in the ambient air and source emissions. Green belt should be covered approx. 33% of total plot area and plantation
should be carried out as per CPCB guidelines.
While making choice of plant species for green belts, weightage has to be given to the natural factor of bio-climate and local
species should be preferred.

Environmental Standards for Distillery
Standards Prescribed under The Environment (Protection) Rules, 1986

Parameter
pH
Colour & odour

Schedule I: Sr No-15

Effluent of Fermentation Industry
(Distilleries, Maltries and Breweries)

Waste Water Generation
(Standards – Part – B)

Standard
5.5 – 9.0
All efforts should be made to
remove colour and unpleasant
odour as far as practicable
< 100 mg/l

Suspended Solid
BOD(3 days at 270C) for disposal
into inland surface waters or
< 30 mg/l
river/streams
BOD(3 days at 270C) for disposal on
land or for irrigation
< 100 mg/l
3
Should not exceed 12 m /KL of alcohol produced

Annual average rainfall (in mm) in related districts of Bihar during the year 2008 to 2012
Sl.No.
1
2
3
4
5
6
7

Name of Districts
Patna
Gopalganj
Sitamarhi
Banka
Kishanganj
East Champaran
West Champaran

State Average (based on all districts)

2008
1284.5
1273.0
758.6
896.7
2193.3
1330.0
1534.8
1196.0

2009
733.8
882.6
916.8
796.6
1457.5
900.6
1144.1
871.3

2010
573.8
806.3
642.8
673.2
1993.8
743.3
1180.9
682.7

2011
1009.2
779.6
1287.0
1059.1
2995.5
1287.9
1075.1
1125.6

2012 (upto Sept.)
784.2
935.1
707.7
564.9
1018.2
890.8
812.6
704.10

(Source: Directorate of Statistics Evaluation)
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