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CHAPTER 1 - BACKGROUND

1.1  Brief Description of the Project Proponent:

This is a proposal to expand an established molasses-based Distillery of 40 KLPD in the
premises of existing Sangamner Bhag Sahakari Sakhar Karkhana Ltd. (SBSSKL) at
Village Ghulewadi, Tehsil Sangamner, Dist. Ahmadnagar, Maharashtra. The proposal, as
acknowledged by Government of India, Ministry of Commerce and Industry,

Entrepreneurial Assistance Unit, New Delhi is to produce:

# Product Quantity
1 | Industrial Alcohol / Extra Neutral Alcohol / Absolute Alcohol 40 KLPD

Table No. 1.1: Proposed Production

This will be either molasses-based or grain based, being run only one at a time and not

increasing over new 40 KLPD.

This enterprise has been initially promoted by the eminent social worker and respected
agriculturists of the area. The vision came from a group of persons who made agricultural
and horticultural practices for over many years, and disseminated their knowledge. The
group is associated with local social bodies, educational institutes, co-operative credit

societies and irrigation societies.

Totally this is a group of agriculturists, agro-industrialists and business persons in
general, and in particular the present Directors of this co-operative sector limited
company. They collectively made progress to fulfill a dream of helping local farmers by
founding an agro-based Industry and running it well. The progress made so far is

achieved due to guidance from :



# Sarvashri Profile
1 | Mr. Bhausaheb Santuji Thorat Founder Director

2 | Mr.V B alias balasaheb Thorat Director

3 | Adv. M S Kanwade Chairman

4 | Mr. M L Navale Vice Chairman.

5 | Mr A B Shinde Managing Director

Table No. 1.2: Board of Directors

The company will continue their efforts in making the proposed SBSL plant ideal with
state of art hardware and same responsible working as other enterprises of the proponents

group.

1.2 Brief Thoughts on Project:

Man needs Alcohol for day to day production of downstream industrial chemicals, also
for potable and medicinal usages and potentially as petrol additive to oxygenate,

replacing tetraethyl lead.

The target of alcohol demand as projected in the perspective plan for chemical industry,
Department of chemical and petrochemicals is increasing for next few years. In addition,

now a day, there is a good potential to export alcohol out of country.

Project Proponent have already obtained various permits/NOCs such as

e Industrial Entrepreneurial Memorandum from Govt. of India, Ministry
of Industry, New Delhi. Letter of Intent

e Building Plan (Planning phase)

e NOC from Grampanchayat.

e  Power sanction from M-SEB

Project Proponent has made SWOT Analysis and finds the overall summation,
encouraging. The SWOT (Strength, Weakness, Opportunity and Threat) analysis is made



and all this goes to suggest that the Project Proponents have made a serious homework

and have seen that the environmental impact will be minimal.

1.3 Brief Summary of the Project Objectives:

The Objective of this Project of power Alcohol Ethanol is best summarised in a Paper

published by Union Petroleum Minister, Government of India, Hon'ble Ram Naik.

Hon'ble Minister states, "Brazil produces 14 billion liters of ethanol from molasses and
sugarcane juice against our production of 1.3 billion liters from molasses and nil from
direct sugarcane juice. The present level of production in India shows tremendous
potential for increasing thereof. This can be achieved only by major investments in the

technology upgradation/ expansion of distilleries or by setting up new distilleries.”

This is precisely the main objective of this project, which will be supported by low or no
discards and conservation of resources. This type of plant is likely to be more viable in
view of present situation, when the Sugar has low demand in the market, molasses is an
environmental risk (of pollution and auto-combustion), and ethanol has a foreign-

exchange saving potential.

1.4 Brief Summary of the Peculiarities:

e The first peculiarity is this, that the Project Proponent has made a provision of
about 25% of their capital outlay for pollution control and greening drive in
the outset itself.

e The raw material molasses is used immediately after harvesting. This is
transported and also transferred without any chance of loosing sucrose
contents. This has become possible due to nearness of site to the sugar units
and tar roads in the vicinity. The size is controllable.

e ltis possible to select good molasses answering following specifications:



"Molasses should be free from any foreign material including any
caramalisation products and known inhibitory elements of Yeast metabolism
such as lead, arsenic, polyelectrolytes etc. or micro-organisms producing side

products. Such available molasses will have:

# Particulars Specification
1 Fermentable Sugar FS Min. 36% (w/w)
2 F/N Ratio Min. 0.9
3 Sulfated Ash Max. 15% (w/w)
4 Volatile Acids Max. 10000 ppm
5 Bacterial Content Max 10 Cfu/gm
6 Sludge Content Max. 10% by volume at 1:1 dilution
7 Butyric Acid Max. 100 ppm

Table No. 1.3 : Selection of Molasses

Selection of correct quality molasses is possible because in addition to our
own sugar unit, there are a number of other in reachable distance both in this
and adjoining Districts, this being on the common boundary.:

When the weighing is done, the sucrose contents also will be recorded, which
keeps an eye on recovery, resource conservation and waste minimization.
Excess sugar in bagasse makes problems of air borne hydrocarbons or
fermentation if goes to any water body. This is prevention of pollution.

Waste heat (exhaust steam) and wastewater (hot condensate) too is reused
fully.

The selection of hardware has offered further advantages which have typical
environmental significance (A) Vacuum Distillation (B) Continuous
Fermentation.

In addition to above, we are undertaking use of grain (or even spoilt grain) as

raw material. This will supplement when molasses is not available as raw
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material. This gives alcohol which is in more demand in some sector and this
produces less strong effluent.
(A) Environmental benefits of Vacuum Distillation:

1 Minimizes by-products

2 Less load passed to Rectifier column
3. Scaling minimized
4

Lower steam consumption

(B)  Environmental Benefit by Continuous Fermentation

Two systems of continuous fermentation are successfully adopted in Maharashtra, Biostil
plants and Cascade system are in operation in this state. The biostil process appears to be
robust, the cascade system is rather sensitive to quality of molasses and water. Quality of
spirit in Biostil is average but can be improved by addition of fusel oil column; quality of

spirit in cascade system is found superior.

The biostil process works under higher osmotic pressure and it is not susceptible to
infection, the cascade system is susceptible to infection. To adopt continuous process of
fermentation is an appropriate step towards the updating technology of alcohol

production for efficient performance.

15 ENVIRONMENTAL POLICY
Sangamner Bhag sahakari Sakhar Karkhana Limited is committed to
e Prevent pollution in its activities associated with manufacturing and supply of
Sugar and Industrial Alcohol, Extra Neutral Alcohol, Absolute Alcohol and
Bio-compost.
e Continually improve environmental performance

e Comply with environmental legislations and regulations

These shall be implemented by
e Reducing the spillages and fugitive pollutants emissions through extensive

monitoring



e Conserving energy and other resources through optimum utilization and waste
minimization
e Training and involving the employees for development of Clean and Green

Environment.

1.6 Track Record:
The Project Proponents are known for their track record of honest and transparent

businesses. The team is law abiding, and goes much beyond mere obedience to the letters.
They go to the spirit of law. The track record of merit and honesty is evident from the
working of existing Sugar unit.
Sugar Unit:
1. M/s Sangamner Bhag Sahakari Sakhar Karkhana Limited started
operation of sugar activity many decades back in 1967
2. The factory was commissioned and the capacity was 1250 TCD. The plant
operated very successfully.
3. Therefore, in a very short period the industry expanded to 3500 TCD rated
capacity and with the technical support that they have can reach upto 4500
TCD running capacity.
4. They are environment conscious and have planted more than 55250 trees/
shrubs in the area.
The Sugar factory and Distillery is working properly and effluents are treated well. The
same good work shall be continued with an aim "Production without Pollution” when the
additional distillery will be commissioned. The present compliance of Consent of Sugar

Division is as under

# Consent Condition Compliance

1 | Not to exceed the consented effluent and Not exceeded




sewage Quantity
2 | To treat the effluents and sewage ETP & STP provided,
satisfactorily operated properly
3 | To erect Air pollution control equipments Fly Ash Arrestors so erected
4 | To provide a stack of consented height So provided
5 | To submit Water Cess monthly returns So submitted
6 | To submit annual statutory Environmental So submitted
statement

Table No. 1.5: Track Record Sugar Unit

The same good record will be continued.
In addition, the Industry has undertaken following efforts for improvement, like Setting-

up of Greening drive, Rearing of Seed nurseries, Introduction of Sugar rich varieties,

Minor — Irrigation scheme, Raton Management.

(B)  Various other units under individual Directors:

S.# | Organization Merit
The local bodies/ Peoples | All the environmental obligations are brought to the
Representation notice.

2 The Educational has maintained an excellent teaching quality
Institutes

3 The Credit/ Securities good remarks from Auditors.
Society/Bank

4 Agricultural Produce efforts with newer bio-technological inputs. explained

by audio-visual aids.

5 Hospitability Industry Respectable business conducted.

6 Industrial Activity Like sugar, transportation, construction, cotton-waste
production etc. Kept sustainable development.




Table No. 1.6: Track Record B: Other Directors" Activities

The proponents will attempt hard to keep the same track record as per earlier units.

1.7 Chapter Conclusion:

The proponents have a long history of social service. SBSSKL will be now producing
Alcohol. This can be a foreign exchange earner for the nation. It proposes to establish a
modern state-of-art factory at a site at Ghulewadi in Ahamadnagar district and by making
full utilization of its capacity wishes to feed the demand in the vicinity. At the same time
SBSSKL has kept the concept of sustainable development in mind. For fulfilling all this,

the process of Impact Assessment is undertaken and reported in the following chapters.



CHAPTER 2 - INTRODUCTION

2.1  Objectives of Environment Impact Assessment:

Selection will address Ministry of Environment and Forests, New Delhi published requirements;

such as

All options explored, not merely site.

Land Minimum, Load-bearing, Level, No Rain-wash.
Water Minimum, No Encroachment, Recover.
Wastewater. Segregate & Treat.

Not in Migration Route.

Consider Odor and Noise.

Design Green Belt (CPCB Guidelines Followed).
Minimize Transportation Risk.

No Rehabilitation or Resettlement involved.

Transparent Approach.

This is attempted here by keeping the following objectives:

1.
2.
3.

To know the existing environmental status.

To estimate the future pollution load.

To design preventive and curative steps so that any probable significant impact
can be turned insignificant first by control measures and inconsequential next by
further mitigation measures.

To superimpose the future resultant pollution load on existing environmental
conditions due to the proposed activity.

To understand the views of other departments and incorporate measures to fulfill
the statutory requirements.

To prepare an environmental management plan (EMP) including monitoring

schedule to serve as “Watch-dog”



2.2  Materials, Method and Approach:

SBSSKL believes strongly in “Production without pollution” and has undertaken the

work of examining the project environmentally.

2.2.1 Materials:
The work involves three activities viz. (1) collection of dry data and statistics by literature

survey, interviewing resource institutes and general public, (2) wet studies by sampling and

laboratory analysis of ambient air, surface water, ground water, noise, soil, etc. and (3) logically

analyzing the findings of dry and wet studies for interpretation, extrapolation and inference.

A number of officers/offices were contacted in the course of this study. Samples were collected
in 2007-08; as follows, vide Table No.2.1

No. | Media Stations Parameters | Frequency
1 Surface Water 2 11 1
2 Ground Water 5 11 1
3 Ambient Air 9 3 3
4 Ambient Noise 5 1 1
5 Soil 5 20 1
Table No.2.1: Summary of Sampling
2.2.2 Method:

A sequence model was generally adopted in this study while covering every facet of

environment.

The present human activities within 10 km radius and prepared EI (Environmental
Inventory) and environmental status by sampling.

Extent of proposed activities in the influence zone and ancillaries especially with

respect to pollution.
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2.2.3

224

3. How much will be the pollution created by the above said activity, totally after the
provision of effluent treatment plant (ETP) and emission control equipment
(ECE).

4. Whether the SBSSKL project of manufacturing be finally adopted /abandoned, at
this site.

5. Probable public acceptability.

Approach:

For a streamline work, a standard six-step model of working is adopted for this SBSL

study. The six generic steps associated with environment impacts are:

Step 1 : Identification of environment qualities impacts of proposed project
!
Step 2 : Description of existing environment conditions
!
Step 3 : Procurement of relevant environment quality standards and/or guidelines.
.
Step 4 : Impact prediction
.

Step 5 : Assessment of impact significance
!

Step 6 : Identification and incorporation of mitigation measures

Figure No.2.2: Six-Step Approach

Technique: For siting of an activity, “Delphi Technique” is advised by MoEF. The
Government of India, has recommended this technique in the book on Siting of
Hazardous Waste Disposal Areas, prepared by NEERI, Nagpur and published by the
Ministry of Environment and Forest (MoEF) in 1991. The same is proposed to be used

with due improvisation, mutatis mutandis, covering other media of environment.
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1. The modified Technique used here considers 23 attributes and
four weight-ages i.e.:
7 attributes, receptor related
5 attributes, pathway related
5 attributes, water pollution & waste management related
4 attributes, air pollution and waste management related
2 attributes, solid waste management related.
2. Four types of marks for each attribute like 0 to 0.25, 0.25 to 0.5, 0.5 to 0.75 and
0.75 to 1.0 depending on facts of situations, chemical properties of pollutants and

quantification are considered. These marks are known as Sensitivity Index (SI).

3. Combined consideration of (1) and (2) together gives attribute-wise weight-ages.
These are the negative marks out of 1000 and ranking of candidate sites is based

on comparison of these marks.

2.3 Indian Environmental Laws:

The site selection is taken seriously by many Indian Statutes and guidelines such as those
narrated below.

e Environment (Protection) Rules, 1986

e Environmental Guidelines

e Coastal Regulation Zone (CRZ)

e Hazardous Site Guidelines
Cognizance of all above is taken while making the present study and recommendations. The

proposed activity is production of crystalline sugar from the agricultural raw material

In short Goals for sitting the proposed facilities should be to:

1 Minimize health risks.

2 Minimize adverse environmental impacts
3. Minimize costs, and
4

Maximize public acceptability.

12



2.3.5 Government Notification:

The Central Government has exercised powers conferred under Section 3 (1) (v) and Section 3
(2) of the Environment (Protection) Act, 1986 and Rule 5 (3) (d) of Environment (Protection)
Rules, 1986; and published a Notification S.0.60 (E) in Official Gazette dated 27-1-1994. This
is now a rigid statutory requirement of clearance through Impact Assessment Agency (IAA), to

undertake certain projects in any part of India.

The latest 1994 Notification provides for a sequenced approach as to which one of industries
/human activities will need Environmental Site Clearance from Government of India and who

are exempted.

2.4 Intended Use of this EIA:

This EIA is not undertaken as an idle exercise. It is not intended to be just a plan on paper to
satisfy the statutory requirement. SBSSKL desires to use this work as a tool that can become

handy for many decisions making processes.

Legend:
KSPCB = Concerned (Maharashtra) State Pollution Control Board
CIF = Chief Inspector of Factories
CCl = Chamber of Commerce, Industries and agriculture
NGO = Non Government Organization
MoEF = Ministry of Environment, Central Government
ED = Environment Department, State Government

AFSFL = As Follow-up (Distillery of) Sugar Factory Ltd

13



Financial planning,
Budget provision, Law abiding

MoEF & ED

W atch-dog, Monitoring,
EMP

Location, Control conditions
Tree requirements

KPCB

This EIA

and its users

CCI, NGO
Citizens

Social benefit, Fire fighting, W ater
supply, Transport, Building
compatibility, Aesthetics

_

Local
body

CIF

Accidents, Occupational Health,
On-site, Off-site, Disaster
Management Plan

Economic benefits, Employment,

Ancillary growth

Figure No. 2.4: EIA — Users

This EIA is aimed at fulfilling the requirements of all these possible users.

2.5  Scope of Document:
This is an attempt where environment information is used for planning, development and
decision making. Every step is required to be systematically documented.
Planning
Process for Impact
SSL Environmental »| Future »| Alternatives |—» Around in [ —y Management
Project Inventory El for SSL the region Action
Scope of * Environment e Future load on * Technical e Selection e Obey
Corresponding natural existing « Collaborators * Project Consent
Documents e Environment environment « Environmental description conditions.
manmade = Control engineering = Significant load, * EMP, Self-
* Environmental * Mitigation * Economics but insignificant discipline
goals « Future needs « Constructions impact. = Monitoring
* |ndian Laws - Siting * Watch-dog
« Local « No-project efforts
compulsions

Figure No. 2.5: Planning Programme
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In short, the scope of document will entirely synchronize the planning program. The logic is
given in Figure No. 2.5 above.

2.6 Chapter Conclusion:

Any human activity creates a change in the environment. More complex an activity, the impact
is more significant, needing a careful pre-planning. SBSSKL’s proposed activity is to produce
only one single family-item of Alcohol (Industrial, Extra Neutral and Absolute) with a simple
flow sheet of controllable steps. However, a study is made here with the same emphasis as if it
was a complex project. Materials and methods, approach and technique are the fundamental
considerations and these are discussed. Cognizance of laws, guidelines on site selection are
taken. An objective is kept that this EIA be useful for many decision-makers. The scope of EIA
process and EIA document is fixed at this stage itself so that further work will follow its path.

15



CHAPTER 3 - PROJECT ALTERNATIVES
3.1  Alternatives:
Any proposed human activity is never a simple straightforward matter. A number of decisions
are required to be taken and for each step a number of alternatives are available. Selection is thus
all the more critical in an industrial development where time, money, environment and natural
resources are at stake.
SBSSKL decided to undertake an “Alternative Analysis (AA)” for this project. The various

alternatives are Raw materials, Technology, Engineering & Hardware, Site, ‘No-Project’.

3.2  Raw Material Alternative:
The product will involve certain raw materials. There was a debate internally and finally the

following are selected :

* Molasses/ Grain/ Juice Domestic, Local

e Yeast Special culture, Pune
e Sulfuric acid Domestic

e Nutrients Domestic

e Turkey Red Qil Domestic

It may be seen that except Molasses/ grain, all other items are required in small quantities. The
choice of source, as mentioned above was adopted because there the materials are in purer forms.
If raw material is purer and is in the desirable form, it avoids a probability of discards or non-
specification outcome. It also obeys the mass balance more faithfully than when impurities are

involved. No problem of any empty containers or bags is encountered.

3.3  Technology Alternatives:
The technology of Alcohol manufacturing is very simple and straightforward with only 3 steps

involved viz. Figure No.3.1: Simplified Flow Sheet

Molasses/grain .| Fermentation .| Distillation
Preparation

A
A

Fig. 3.1: Simplified Flow diagram
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The technology of Alcohol manufacturing has been developed over the years, and refined
indigenously in well equipped Research and Development Laboratory of VSI, Vasantdada Sugar
Institute, Pune, NSI, National Sugar Institute, Kanpur, and Private Vendors etc., in which
devoted scientists, engineers, skilled and experienced staff is working, to find the best

alternatives, addressing the above enquiries.

3.4 Engineering & Hardware Options:

The process development and engineering designing of this project has been done in such a way
that the whole operation of manufacturing can be carried out in a controlled system with no or
low gaseous emissions, effluents, and minimum waste generation. The material handling and
transfer of raw materials are also carried out in controlled and supervised system. Thus, the

technology is not only cost-effective but also environment friendly.

The process involves three main steps viz. (1) Molasses Preparation, (2) Fermentation and (3)

Distillation (and redistillation for purification).

The raw material is basically an agro-industrial produce Molasses. It is always desirable to have
listed suppliers. This ensures continuous and fresh supply of choice. This also makes it easier to
maintain a schedule of tanking. Here, the stocks to be maintained are very low. High stock in
waiting not only involves blocked money but also is a hanging sword from point of view of (1)
Auto-combustion, (2) High-BOD leakages, and (3) Lowered recovery of Alcohol. The excess
entails wastage too.

The Molasses/ grain preparation involves various steps like weighing, conveying, diluting, part
used for Yeast Propogation and quality assessment. Engineering plays very vital role in each of
the step. Accuracy of weighing, recording sugar contents, dilution with safe water, yeast

propogation with aeration are some of the engineering aspects considered.

Fermentation is by help of microscopic yeast. Yeast economy is of major thrust. Viability is
increased here making both, profitable production as well as less load to environment.

17



Temperature control engineering, checking intermediate properties and adjusting these, better

designs of recycle is adopted.

Distillation is in two stages and more than 2 columns are provided. For dehydration chemical
entrainer is used and the same is recovered and reused. All this is in-built arrangement. Good
Engineering should not aim only at good product. It should also aim at giving good service, less
utilities and less downtime. The down-time in a good industrial unit is the cleaning day when

scales on various units are removed. The engineering adopted here aims at creating less scaling.

Environmental Significance of selecting this Engineering and Hardware option is summarised

below: (A) Vacuum Distillation (B) Continuous Fermentation.

(A) Environmental benefits of Vacuum Distillation:
1. Minimizes by-products
2. Less load passed to Rectifier column
3. Scaling minimized
4

Lower steam consumption

(B) Environmental Benefit by Continuous Fermentation

It would be seen that though the initial investment for modern process of continuous
fermentation appears to be on much higher side, the advantages occurring are spectacular.
Volume of effluent discharged is less than that of total effluent discharged in conventional

distillation process.

Two systems of continuous fermentation are successfully adopted Biostil plants and Cascade
system are in operation in this state. The biostil process appears to be robust, the cascade system
is rather sensitive to quality of molasses and water. Quality of spirit in Biostil is average but can

be improved by addition of fusel oil column, quality of spirit in cascade system is found superior.

The biostil process works under higher osmotic pressure and it is not susceptible to infection, the
cascade system is susceptible to infection. To adopt continuous process of fermentation is an

18



appropriate step towards the updating technology of alcohol production for efficient

performance.

3.5  Site Alternatives:
The criteria kept for candidate sites included:
e Nearness of raw materials
e Purity of raw materials
e Ease of conveyance of raw materials
e Desire of Government for industrialization in that area
» Nearness of market
e Dispatch facilities
e Less Undulation of site
e Power and water supply, without encroaching on need of others
e Remoteness of target
« Not Destroying prime agricultural lands
e Maximizing capacity utilization

e Public Acceptability

It was our endeavor to strike such a balance that the environmentally best should also have
acceptability commercially. Study of many existing local Sugar units brought out an interesting
point that they have good quality saleable Molasses to offer, as well as the press-mud (both
useful to this Industry for production and for pollution control). The ready compost too has great
demand in the area of other sugar factories’ command area too. Study of many existing Distillery
units brought out an interesting point that they are required to haul molasses from long distances
to keep it running. This ends up in loss of sugar or getting more percentage of “non-available”
sugar. In this unit the process flow-sheet is so kept to get an advantage that the molasses
requirement is fulfilled by quick haulage. If recovery is less, the organic matter remains in the
wastes like press-mud, bagasse or spentwash, which becomes an environmental liability.

The site should be well connected by Road, so that both the raw materials and finished goods can

be conveniently handled. The Road is neither too busy, so as to have a fear of accidents, nor is
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too away from network. Area requirement and built-up area requirement in distillery industry is
quite high. We have made a survey of a few existing Sugar-Distillery units to find the “Use

Factor” of their built-up area. Accordingly the Architects have designed a least- plinth outlay.

An existing scenario of Plinth area in percentage, can be stated as:

Sr. No. | Particulars Area % of Total

1 Colony and Guesthouse 2.5

2 Internal Roads 20

3 ETP 3

4 Wastewater composting, landscaping 9

5 Main Factory Building & Utilities including GSR, | 18.5
Spray Pond & Water Channels, Sugar Godown &
Molasses tank

6 Cane Yard 13

7 Admin & Time Office 4

8 Open and Greening drive 10

9 Expansion & Diversification 20
Total accounted above for present purpose 100

Table No.3.1: Built-up Area Present

Less buildings and less roads means saving of rubble, sand, bricks, etc, which otherwise has to

be procured by robbing nature.

Some part of Ahmednagar District is socio-economically backward and the government has a
desire to improve its status. The land of the District as a whole cannot be said to be of a prime
agricultural importance. The pollution generation from this industry is finally made insignificant
having taken all the precautions from raw material selection up to low or no waste generation
and conversion. This site has a connecting road and has approachability. This site is connected

with Maharashtra State Electricity Board power and in addition to captive generation. When
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various sites were seen, this site appeared to be environmentally best as also from the business

angle and therefore this option was finally adopted. This site in the campus of the existing Sugar

Unit, means safe handling of molasses, less need of creating new Utilities, less constructing new

buildings and roads, less fuel and less water.

On four sides of this particular site we have the Fields growing cane & Coarse cereals as

neighbors.

There is no sensitive establishment in the vicinity such as health resort, hospital, archaeological

monuments, sanctuaries, etc. The normal wind direction is found to be favorable at this site.

There are eight villages in vicinity for which more study is made, vide Table No0.3.3:

# Name of Station Towards Distance from Site
k.m.
1. Kuran North
2. Sukhewadi North-East
3. | Gulewadi East
4. Velhale South-East
5. | Rajapur South
6 | Kasara Dumala South West
7| sakhindi West
8 Paregaon North West
9 | Project Site - -
Table No. 3.2: Villages around the Site
Notes:

1. All villages grow sugarcane/grain.

2. All these villages have road network connected.

3. None of these villages have fully satisfactory amenities like medical facilities.
education, employment, transportation, communication. They would like to have
this through media of industry.

4. All are provided with drinking water from wells or Government Water Supply

Schemes RWS. Hence SBSSKL does not encroach upon their supply.

With all this consideration, this site was ranked first and adopted.
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3.6 Treatment Alternatives:
We have various options for treatment, It is however decided that Grain-based wastewater will
be converted to useful Animal feed and molasses based spent-wash to useful Compost. Moderate

effluent will be treated and used on seed plot or greening.

3.7 ‘NO-PROJECT’ Option:

In this option, it is required to be considered as to whether it is more advantageous to the Nation;

not to commence at all the production proposed.

The district statistical Census report and Gazetteer of the District clearly states that the socio-
economic conditions in this district are very low. They will, therefore, need a reasonable

industrialization.

On this background in order to support the national requirement SBSSKL has proposed this
activity to produce best quality Alcohols that is in major demand. Molasses with a potential
property of auto-combustion, and a high BOD of 9 lakh mg/liter, is an environmental risk if not
consumed quickly. Many times farmers have spoilt grain which is not saleable. This is a loss to
them. On the other hand the resultant product Absolute Alcohol is a substitute to Petrol and thus
a foreign exchange saver for the Nation. In other words if a *“ No Project” option is selected the

repercussions will be widely felt around. Therefore, No Project option cannot be entertained.

It is noteworthy that the activity now proposed will support this cause of National productivity,
of saving the foreign exchange, of providing employment and in an environmentally friendly
manner. It will also produce organic bio-compost fertilizer, which is much in demand in place of

chemical fertilizers.

This project, as it will be soon shown, keeps an aim of sustainable development. ‘No-Project’
option is adopted only in an extreme last step of negative listing and is not warranted at all in the

present case.
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3.7  Chapter Conclusion:

In any human activity there are always possibilities of finding various options. SBSSKL decided
to examine and adopt one such option that will be both environment friendly and best suited for
production. Various alternatives in terms of raw material selection, technology, engineering and

equipment are considered. A final selection is thus arrived.
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4.1

CHAPTER 4 - PROJECT DESCRIPTION

Introduction:

The brief summary of the proposed project, its need and objectives are given in Chapter 1 above.

The Ministry of Industries, Govt. of India, have acknowledged the same and given a permit/

Letter of Intent/ License for the project it is now proposed to submit a full description of the

project.

4.2

4.3

Location and Boundaries:

1.

The proposed activity is scheduled to commence at a site in village Ghulewadi,
Tehsil Sangamner, District Ahmadnagar, Maharashtra.

The premises have a gentle terrain and no prime agricultural land is sacrificed.
Sub-soil is moderately coarse and partly fertile with some top cover of soil at
places (useful for the purpose of greenery and absorbing the treated effluents, if
necessary).

The site is located at a rural surroundings and is about 2 km from Sangamner, 7
km from River Pravara and 1 km from national Highway, is in the midst of Cane
and grain growing area but not itself a prime agricultural land, existing sugar
factory building is much more than 500 meters away from Highway, Railway.
The premises of Distillery Division will be carved out of 200 acres in possession
and may extend if needed. As much as about 15 % of this is already planned to be
brought under the honest green-belt and landscaping. A 2.5-meter high perimeter
wall in random rubble masonry or fencing, is/ will be erected all around the
boundary. Proposal is to have 3.13 acres for factory building and 20 acres for

effluent treatment.

Manufacturing Activity:

4.3.1 Product:
The Industry has a plan to produce Rectified Spirit or Extra Neutral Alcohol and Absolute

Alcohol, for which already permission is available from Government of India, by way of

Acknowledgement from Ministry of Commerce and Industries, Government of India, New Delhi

(IEM). This is proposed to be achieved in two ways either molasses-based or grain-based.
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2.3.2 Raw Materials:

The capacity of the proposed Molasses/ or Grain-based will be 40 KLPD. For this the main and sole raw
material is molasses and grain respectively. The yeast brings about the change. Some chemicals in small
quantity are used for supporting propagation of the yeast and help to fermentation. Thus, the following

raw materials will be used.

# Item Quantity | Particulars
Grains (Pre- 135 TPD Available from domestic market to choose the best one
cleaned)
la | Molasses 170 TPD Available Sugar mills of this District to choose the best one
2 Acid 0.04 TPD | Used for keeping proper environment for process
3 Calcium 0.03 TPD | Used for keeping proper environment for process
Hydroxide
4 Cultures/ 0.05TPD | To initiate Bio-Chemical Reaction
nutrients/
enzymes
5 Turkey Red Oil | 0.13 TPD | To serve as anti-foam agent occasionally.

Table No. 4.1: Raw Materials

2.3.3 Utilities

Power: The Power will be required as 1500 KW totally. This is available from MSEB. (However, after
initial firing of the Boiler for operation of steam, we may go by other route. The high pressure steam will
be fed to back pressure turbine for generation of power and exhaust steam from turbine will be taken in
process for distillation of fermented wash. Once turbine will take on line no outside power will be

required). Also Diesel generating set will be installed as back up for MSEB supply.

Steam: Steam will be required as 5 TPH. Existing boilers are seven as 20 TPH x 2 #, 25 TPH x 2 #, 40
TPH x 1 #and 8 TPH x 1 #. Hence adequate.

Water: The water requirement is estimated to be 0.7 MLD, taking all together as industrial, domestic and
Greening purposes. It will be met by the available surface water from River Pravara obtained by

permission of Irrigation Department. A modern water purification work will be installed and operated by
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us, with some portion passing through Demineralization and Softening units as the adjunct. However, in

actual practice the water need will be reduced by efficiently recycling/ reusing the water/ wastewater.

Manpower: The manpower required for administration and production purposes will be recruited locally
without any difficulty. The expected total manpower is about 50 of supervisory nature, skilled and

unskilled nature. Monthly salary is expected to be more than Rs. 6 lakhs per month:

Cost: Estimated to be Rs 3287.46 lakhs.

Storage: Alcohol and molasses storage facilities shall be provided as per the rules of (1) Excise Deptt, (2)
Factory Inspectorate and (3) MoEF/ SPCB.

Project Layout

The site should be well connected by Road, so that both the raw materials and finished goods can be
conveniently handled. The Road is neither too busy, so as to have a fear of accidents, nor is too away
from network. Area requirement and built-up area requirement in this distillery industry is moderate. We
have made a survey of a few existing Sugar-Distillery units to find the “Use Factor” of their built-up area.

Accordingly the Architects have designed a least- plinth outlay.

Less buildings and less roads means saving of rubble, sand, bricks, etc, which otherwise has to be

procured by robbing nature.

2.3.4 Manufacturing Process:

(A) Manufacturing Process Grain —based:

1. This is grain based unit. It was possible to procure the raw material either in the form of Corn or
in the form of loose Grain. The later is preferred. If Corn is brought, then grains are required to
be separated first. This creates removal of unwanted mass of agricultural residue in the factory,
creating a problem of fugitive emissions and Solid Waste (albeit non-hazardous). On the other
hand if separation is done in the original field, the trash can be used then and there. Thus grain is

received here in gunny bags in clean fashion.

2. The grain is available in the vicinity and hence big storage is not necessary. A JIT (Just In Time)

principle for lowering the inventory is possible. Only 10 days stock is kept at a time. This
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improves the logistic support and avoids any night time rush transport. Two storage silos are

provided to prevent any deterioration awaiting use.

Stored corn in conveyed to grain-cleaning equipment where trash such as soil particles, metal and
rock is removed. The timely removal of grit and coarse matter increases the life span of

machinery parts and improves microbial degradation.

The clean dry grain is to be biodegraded. The fist preparatory step will be to make separation of
degradable inner material from the outer skin, rind or wall of grain. This is done in hammer mills
(two operating mills, plus one standby). Hammering is done by mechanical means. This is helped
by making the dry grain suitably moist. The grain is now labeled as corn meal because it is ready
to serve like it. The hammering action is well designed and well controlled to save energy and to
effectively separate out the husk. The impact is taken by the grain and not by the Mild Steel wall

of vessel. This makes the fines and absorbs the noise. Vibration is controlled by foundation.

The Corn Meal is now to be converted into “mash”. This is first step of microbial action called
“Liquefaction”. To have good performance efficiency an optimum time of two hours and
optimum temperature of 88 C is provided in this tank. Proper environment is provided to the
Yeast, by way of selected culture, pH range, nutrients, moisture and specialized alpha-amylase
enzymes. Thermostatic control is provided to maintain the temperature desired. Incoming
material feed is metered in small but continuous dose. Recycled hot evaporator condensate
provides the desired temperature that serves both the purposes. This liquefaction is not just a

physical dilution, but a first step of microbial conversion. Thus ‘mash’ is now ready.

“Mash” is now to be converted into “Final mash”. In a Post- liquefaction tank meant for this
purpose, backset (recycled thin stillage from the centrifuge) is added, amounting to 15% by
volume of the final mash. Then the mash is heated to 110 o C, for period of 20 minutes, and
cooled to 60 o C.

The “Final mach” is to be now made “scarified Mash”. This is done in a reactor. The contents are
stirred for enhancing the biochemical reaction where saccharification takes place. To accelerate
this, specialized glucoamylase is introduced keeping optimum pH (4.4) and optimum Hydraulic

Residence Time (6 hours).

The saccharified mash is cooled to 33 o C and fed to Fermentation tanks. Similar precautions are
taken as are taken for saccharification namely mechanical arrangement of cascading, inoculating
special yeast culture, optimum Hydraulic Residence Time of 46 hours, optimum Temperature not

exceeding 33 o C and enhancing the biochemical reaction by stirring. Stirring is done by
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recirculation the off-gas through a compressor mixes the airlift fomenters. This serves two
purposes, stirring as well as scrubbing of CO2 and alcohol, which would have otherwise escaped
out (creating hydrocarbon air pollutants). The post-fermenter liquor (now labeled as “Whole

beer”) has concentration of E.N.A. as 9% by weight or says 12% by volume.

The Alcohol is to be separated from the “whole beer”. This is Distillation section, comprising of
units like Beer Column, Rectifier, Stripper, Molecular Sieve beds etc. Beer is heated, and fed to
the beer column. Steam and cooling water for heating and cooling of the mash, whole beer, and
whole stillage are conserved by the use of heat recovery exchangers. The whole stillage leaves the
bottom of the beer column. The overhead vapors pass to the bottom of the rectifier, where the
concentration of E.N.A. is increased from 45% to 91% by weight. The bottoms from the rectifier
are pumped to the top of the stripper. The bottoms from the stripper are recycled to the
liquefaction tank along with evaporator condensate. (This serves two purposes namely increasing
the temperature and conservig the escaping alcohol). The concentrated vapor from the rectifier is
superheated and passes through one of two dehydrating molecular sieve beds; one is used while
the other is regenerated. Vapors from the regenerated bed are condensed and recycled to the
rectifier. The superheated vapor passing through the molecular sieve bed contains more than 99%

by weight E.N.A. The product is condensed, cooled and stored.

Success and yield of the process depends on the microbial culture. In liquefaction, the alpha-
amylase attacks the starch polymer randomly, producing maltose (di-glucose) and higher
oligomers. In saccharification, the gluco-amylase attacks the non-reducing end of maltose and
higher oligomers, splitting off glucose. In addition to the alpha 1-4 linkages, there are alpha 1-6
branch points. These are attacked by pullylanase. This enzyme is probably found as a minor
constituent of commercial enzymes, which are not pur enzyme preparations, but complex
mixtures. The latest development in dry-mill E.N.A. enzymes is alpha amylase containing some

protease and pullylanase that makes some of the corn protein available for yeast nutrition.

All these precautions are taken.

The manufacturing flow sheet can be presented as:
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Grain Cleaned and
Weighed

\

Grain Milling

v

Liquification

v

Saccharification

{

Fermentation

v

Distillation

v

Rectified Spirit

Fig 4.1 Flow Diagram of manufacturing process (Grain Based)

4.3.2 Manufacturing Process (Molasses based)

A. Fermentation:
e Molasses handling:
e Yeast Propagation: Special Yeast is supplied by principal vendor and is developed
further in-situ. Precautions of adding measured quantity of sterilized molasses
substrate, aeration, taken and needed time for multiplication given. For this

provision of Yeast Activation Vessels.
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Fermentation: Yeast works on sugars contained in molasses, breaks down the
sugar into alcohol and carbon dioxide and significant heat. Temperature
controlled to 33-35°C (by circulating cooling water). A series of tank to secure
more percentage of alcohol. From last tank CO; collected and directed to

scrubber. What remains is now known as wash.

B. Distillation (Multi-Pressure)

The wash comes here. The hardware contains columns basically for two
functions, namely Stripping and Rectification. Thus

1. Analyzer column — Operated under vacuum

2. Rectifier cum Exhaust column- Operated under pressure

(Additional columns only for refinement).

The arriving wash is first preheated in beer heater and fed to Analyzer column
Vapor draw-containing alcohol from wash from Analyzer column top is fed to
Pre-rectifier column (if required), which too is working under vacuum. Liquid is
refluxed. The impure spirit is drawn from top of column and that collected at
bottom is fed to top of the Exhaust portion of the Rectifier cum Exhaust column.
Under pressure heat is given through Re boiler. Alcohol is enriched towards the
top and drawn out as Rectified Spirit about 95% v/v concentration.
To avoid build-up of fusel oil, fusel oil is drawn out to a tank, diluted with water,

decanted, layers separated and alcohol layer returned as recovery

C. Dehydration

This is to produce anhydrous Alcohol from Rectified Spirit

Rectified Spirit is preheated and fed to evaporation/ regeneration column. Vapors
drawn, sent to Sieve Bed, dehydrated, condensed and cooled. Thus forms
Absolute Alcohol of desired 99.8% v/v purity.

There is alternate Sieve Bed 2 ready for next operation.
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Material Balance Findings:

Controlling Equations:

1. CppH201 + H0 — 2C6H1206
Sucrose + Water — Reducing Sugar
342 + 18 — 360
1 + 005263 — ° 1.05263

2. CH»O0s  — 2C,HsOH +  2CO,

Reducing Sugar —*

Ethyl Alcohol + Carbon Dioxide

180 > 92 + 88
1 ’ 0.5111 + 0.4889
1.05263 - 0.53978 + 0.51462
Thus,

# In Output Alcohol

1. | 1 kg Reducing Sugar

0.511 kg by Equation

2. | 463.68 kg Reducing Sugar
(Say 1 Tone Molasses)

236.98 kg by Equation

3. | 463.68 kg Reducing Sugar

298.23 Lit. by Equation

4. | 463.68 kg Reducing Sugar

259.46 Lit. Actually (87% n)

Table No. 4.2: Mass Balance
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Molasses Arrives [1]

Molasses Weighed & Diluted [2]

Yeast Propagated with Molasses in Sterilized Separate Vessel [3] and [7]

|

Fermentation [4] and [5]

Clarified Wash Tank [6]

Analyser Column [8] and [9]

Pre-Rectifier Column if

required

Rectifier Column [10]

Exhaust Column

Reboiler

Fusel Oil Separated and Alcohol Returned

| g

Rectified Spirit ENA

Molecular Sieve Dehydration Bed [11]

|

Absolute Alcohol

(The numbers in [ ] square brackets indicate environmental significance in the table below)

Figure 4.2: Flow Sheet Molasses (Simplified)




4.4  Environmental Significance:

Unit Peculiarities Environmental Significance
Operation
/Process
1 ) Prompt use prevents spillages, discards,
Incoming Selected from nearest area. .
) ) Less loss of sugar. More yield. Less HC
Molasses/ grain | Quick transport, by closed ] ) ]
] hydrocarbons in the air. Ease of keeping
tankers. Quick use. ] o
Environmental Statistics.
2 o o Processing basis kept by strict
Weighing Load Cell Based weighing )
) weighment . Better check on mass
system provided
balance
3 N ) Self yeast propagation helps in less
Yeast Vessel sterilized. Nutrients

Propagation

added. Aeration provided.

mass.

4 Fermentation

Exact culture. Optimum reuse
recycle. Temperature
controlled to 33-35 C -

congenial to yeast activity,

though reaction is exothermic.

Specific biomass creates more
conversion. Exothermic reaction cooled
by Heat Exchanger. Saves large

quantity of once through cooling water.

5 | CO, Scrubber provided. Recovers Avoids fugitive HC Hydro-carbons exit
escaped Alcohol as fugitive.
6 | Wash Arrests Suspended Solids and | Ease of distillation, better quality
clarification floatables. product. Avoids discards. Avoids

downtime.

7 | Yeast Recycle

Yeast Activation Vessel and

aeration provided

Maintains high viable biomass, yeast
recycled, saves in bringing new yeast

and avoids wasted yeast mass.

8 | Distillation Three column operating at If all of same pressure, energy
different pressure conditions. exhausted by one cannot be used in next
lower pressure vessel. Present
configuration conserves energy, and
avoids pollution.
9 | Analyzer Heated by flash steam Latent heat of condensation of Rectifier
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Column column, reused.

10 | Rectifier Fusel oil is taken out Fusel oil decanted by first diluting with
Column separately instead of build-up | water and recovering layered fusel oil.
11 | Absolute Configured as "Stand-alone" Brings flexibility in operation by
Alcohol Unit or as "Post- Rectified Spirit" maneuvering utilities. Improves
column, either way efficiency in one step rather than two.
12 | Instrumentation | Computer-controlled system to | facilitates monitoring the quality of
actuate valves product and safety of operation.
Predicts in time, resetting the process.
13 Training imparted, Best operational control and retrieval of
Controls Documentation designed, information results in better checks.
Indicator chart, hourly reading
charts provided
Table No. 4.3: Environmental Significance of Process Steps
4.5 Key Maps:
1. The location is shown in Figure 4.3 index map (physical) of District
Ahmadnagar, with Site shown, in Sangamner Tehsil.
2. The location is shown in Figure 4.4 index map (political) of District
Ahmadnagar, with Site shown, in Sangamner Tehsil.
3. The location is shown in Figure 4.5, a map with SBSSKL as center, with scale.
4. The SBSL premises are shown in figure 4.6 with boundaries layout map, with all
the shops/sheds, roads, and open spaces shown on it, not to scale.
4.6  Chapter Conclusion:

In the earlier Chapter various alternatives were considered and the one considered most
environment friendly was chosen. At the present site the best preferred and
environmentally the best happens to be the same. The proposed activities at this site are
now discussed. Some in-house, in-plant measures are taken for prevention and abatement
and its environmental significance is pointed out, supported by maps. Thus:

e Location Backward area of the district.

e Investment Initially envisaged low as Rs. 32.88 Crores. Increases
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Buildings
Human Resource

Distances

with delay

Only limited requirement.
50 (Supervisory and others)
-Pune-Nashik Highway 1 km
Railway Station 20 km
Forest more than 10 km
Town Sangamner 2 km

River Prawara 7 km

Limited wastewater, land required for composting is available

No significant scale Solid waste

Pollution Control

Domestic Sewage In-place
Industrial effluent In-place

Air Pollution In-place
Fugitives Control In-place and shall be attended.
Noise Control In-place and shall be attended.

Odor Control In-place and shall be attended.

Society Benefits In-place and shall be added.

Site addresses the MoEF requirement (vide publication on EIA). Thus :

All options Explored, not merely Site.

Land Minimum, Load-bearing, Level, No Rain-wash.
Water Minimum, No Encroachment, Recover.
Wastewater. Segregate & Treat.

Not in Migration Route.

Consider Odour and Noise.

Design Green Belt (CPCB Guidelines Followed).
Minimise Transportation Risk.

No Rehabilitation Or Resettlement involved.

Transparent Approach.
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