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5. DISCLAIMER

Warranties and Liability

While every effort is made to ensure that the content of this report is accurate, the details
provided “as is” makes no representations or warranties in relation to the accuracy or
completeness of the information found on it. While the content of this report is provided in good
faith, we do warrant that the information will be kept up to date, be true and not misleading, or

that this report will always (or ever) be available for use.

While implementing the recommendations site inspection should be done to constitute
professional approach and adequacy of the site to be established without ambiguity and we

exclude all representations and warranties relating to the content and use of this report.

In no event We will be liable for any incidental, indirect, consequential, or special damages of
any kind, or any damages whatsoever, including, without limitation, those resulting from loss
of profit, loss of contracts, goodwill, data, information, income, anticipated savings or business
relationships, whether or not advised of the possibility of such damage, arising out of or in

connection with the use of this report.
Exceptions

Nothing in this disclaimer notice excludes or limits any warranty implied by law for death, fraud,

personal injury through negligence, or anything else which it would not be lawful for to exclude.

We trust the data provided by the Samadhan College, Bemetara, personnel is true to their

best of knowledge.
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8. INTRODUCTION

Value education develops a well-balanced individual with a strong character and value. The
Samadhan college inculcate moral values, life skills & other personality traits in the students
so that they turn out into global & responsible citizens. Moreover, it gives a positive direction

to the students to shape their future and even helps them to know the purpose of their life.

The Samadhan College strives to endow the students with a platform, helping them to broaden
their horizon and in the process provide them healthy refined, holistic and substantial
education. We arm our students with technological supremacy and help them integrate it with

values.

FRONT OFFICE

The Samadhan College conducts its programs and activities guided by overarching Vision,

Mission, Goals, Values, Beliefs statements. All are revisited periodically and revised, if

appropriate.
Vision
To foster an environment that inculcates values and skills to achieve excellence in all

dimensions of one’s living, to have an inquisitive mind, to be ready to face real life challenges

and carve out a niche for oneself.

Mission
o To empower students to unleash their inner potential, to leverage their professional

standards through their academic capabilities and a sense of ethics
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« To imbibe a scholarly culture through research and creative endeavours that
accelerates the phenomena of giving back to society.

o To synergize collaborations that strengthen the expertise to build a dynamic
intellectual capital.

o To build resilience, sensitivity, critical thinking culminating in a strong personality

through a conducive teaching-learning environment.

Objective
e To introduce basics of Chetna Vikas Mulya Shiksha which is based on Madhyasth
Darshan Co-existentialism propounded by Shri A. Nagraj Ji along with existing
curriculum so that our students can attain universal human goal i.e., Solution in self
(Samadhan), Prosperity in family (Samriddhi), Fearlessness in society (Abhay),
Harmony with nature (Sah-Astitva) and develop the ability to live with a humane

conduct.

Core Values
1) Prudent 2) Competent 3) Benevolent 4) Integrative 5) Reliability 6) Modesty

The overall purpose of education is to enable a human being to live a fulfilling life in harmony
with oneself and with family, society, and nature. Values provide the basis for all our actions
and there is an essential complementarity between values & skills with needs to be ensured in
any education system.

The Samadhan college along with academic knowledge, also give value based Holistic
education (CVMS) also to our students to create global and responsible citizens who carve a
niche for themselves in the competitive world. This course (CVMS) is based on Madhayasth
Darshan: Co-existentialism by Shri A. Nagraj Ji who has propounded this philosophy to

understand the human reality in the existence.
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The Samadhan College believe in equipping students with knowledge and skills but also back
them up with hands on training which assists them in achieving excellence and succeeding in
their career. Our aim is the overall development and growth of the students and we are
determined to impart our best.

"Value based education is essential for the Holistic Development of a child.”

The student of Samadhan college also take active participation in the plantation drive for a
greener and more sustainable future. The drive of environmental awareness is also

appreciated by the collector.
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College has necessary infrastructural facilities like Assembly Hall, Library, Physics lab,
Psychology lab, Computer labs, Sports grounds, Wi-Fi campus and parking facilities for
students. All courses are flourishing due meritorious skill-based teaching being done by our
academic staff.

ENERGY AUDIT,ENVIRONMENT AUDIT & GREEN AUDIT OF SAMADHAN COLLEGE, BEMETARA I: %I




We have a team of fabulous faculty members who display boundless energy and intense

commitment which keeps the ethos of our college shining brightly. We promise an academic

environment which is conducive to learning and achievement for all our students.

Sr. no Course Name Duration (Years) | Starting Year | No. of Seats
1 Bachelor of Education 2 2012-13 100
2 PGDCA 1 2012-13 30
3 Bachelor of Business |3 2013-14 30
Administration
Bachelor of Commerce 3 2013-14 50
5 Bachelor of Computer |3 2013-14 30
Application
6 Bachelor of  Science | 3 2019-20 60
(Computer Science)
7 Bachelor of Arts 3 2020-21 60
Table 1: Number of seats in college
Library
Objectives

To take the feedback from the departments and plan for improvement and enrichment
of the library. To strengthen the efforts of the librarian in planning library activities and
policies.

Provide an effective forum to the working faculties to communicate their suggestions for
the provision of effective library and information services.

Formulate the rules concerned to circulation policies.

Advice on budget proposals, manpower development, furniture and other equipment

required for library from time to time.
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The college have two Computer lab that can accommodate 40 students at a time. The centre
is maintained by a qualified staff, who also conducts theory and practical classes for the

students. The Centre is available during and after class hours.

Students use Computer Laboratory for power point presentation and web site evaluation.
Computer literate students and students with knowledge of computer applications assist

beginners during their free time. Beginners in computers are given extra time after college

hours
Total Plot Area in Sq. metre 5419.85
Ground Floor Constructed Area in Sg. metre. 1102.93
First Floor Constructed Area in Sq. metre 1184.98
Total Constructed Area in Sq. metre 2287.91

As sports play vital role in making any individual physically and mentally healthy, the college
gives due importance to sports activities. The students regularly bring laurels at university,
state, national and international levels. Annual Sports Day is an important event of the college

and is the most sought-after day among students. The college have a sufficient playground
area.

The Samadhan college also promotes and support Prime Minister's Atmanirbhar Bharat

initiative and students had made diyas from cow dung.
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The college has also installed Solar power plant Of about 100 KW capacity.

= . S =

The Samadhan College, Bemetara has earned a reputation for providing quality education
and leading the way for future generations by implementing environmentally friendly
initiatives. The physical layout of the college campus encourages positive thinking. Green

spaces develop a surrounding which nurtures connection with nature.

Fire Fighting System

Every college campus is a unique environment with different needs and demands when it
comes to fire and life safety systems. However, every campus will benefit from installation of

firefighting system. The Samadhan college has also installed fire and life safety system on a
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campus to protect valuable assets and save lives. Fire hose reels are provided to protect
against class A fire.
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Fire Extinguisher in college building

A) ABC Type, Dry chemical powder =13 Nos.

B) CO2Type
C) Fire bucket
Swachh Bharat Abhiyan

The role of students in Swachh Bharat Abhiyan is important, for which the government is itself
conscious. We all know that ‘a healthy generation will help create a better nation’ that is why
the government has separately focused on the developing the healthy habits among the
students. The students can convey the healthy habits effectively and people also take their

words seriously. The Samadhan College celebrates Swachh Bharat Abhiyan on 2" October

each year.

Contact Detail of College

=04 Nos.
= 11 Nos.

Name of College

Samadhan College

Address of College

Samriddhi Vihar, Village- Phari, Post - Bijabhat,
Tehsil & District- Bemetara, Chhattisgarh PIN 491335

Contact Number

07824-299001

Name of Principal

Dr. Panna Lal Yadav

Mobile Number

9329329726

E- Mail

samadhancollege.bemetra@gmail.com

Web Site

www.samadhancollege.in
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9. ENERGY MANAGEMENT

e Auditing for Energy Management of the Samadhan College for Environmental

Consciousness and Sustainability.

e Alternate Energy initiatives such as: Percentage of annual power requirement of

the Institution met by the renewable energy sources.

e Percentage of annual lighting power requirements met through LED bulbs

(Current year data)

ENERGY MANAGEMENT

Energy Management is the strategy of adjusting and optimizing energy, using systems and
procedures to reduce energy requirements per unit of output while holding constant or

reducing total costs of producing the output from these systems”
Principle of Energy Management

® Procure energy at lowest possible price

® Manage energy use at highest energy efficiency

® Reusing and recycling energy

® Select low investment technology to meet present requirement and environment

condition

® Make use of wastes generated within the plant as sources of energy and reducing the

component of purchased fuels and bills

9.1 Energy Scenario

Electricity is main energy used in the Samadhan college. Electrical energy is supplied by
Chhattisgarh State Power Distribution Company Limited.

An off- grid solar power plant having 100 KW capacity is commissioned as use of renewable

energy.
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The solar power plant was installed on 12t September,2018 by M/s. Green Ripples Pvt. Ltd,
Raipur. The manufacturer of solar modules is HHV Solar Technologies Pvt. Ltd. Karnatak .

Now, the solar power plant has planned for grid connection.
9.2 Connected Load of College premises

We have surveyed the college building and noted all the connected load like lighting, air

conditioning, water supplying and others,

SI. No. | Electrical Equipment Wattage Quantity | Total wattage
1 LED Tube Light 20 154 3080
2 Air Conditioner 2100 5 10500
3 Air Conditioner 1500 3 4500
4 Fan 70 134 9380
5 Air Cooler 250 15 3750
6 Water Cooler 300 1 300
7 Computer for lab 100 66 6600
8 Office Computers 100 9 900
9 Printer 500 5 2500
10 Mini Exhaust 150 3 450
11 Induction Heater 1500 2 3000
12 Water Pump 3750 1 3750
13 Water Pump 2250 1 2250
14 LED Street Light 30 7 210
15 Others 2000

Total Connected load 53170

Table 2: Connected load of college
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9.3 Segment wise connected load

Segment Watt
Lighting 3080
Heating, Ventilation& Air Conditioning 28580
Office Equipment 3400
Water Supply 6000
Campus Lighting 210
Others 11900
Total Load 53170

Table 3: Segment wise connected load and their percentages

Graphical Representation of Connected Load

A pie graph of connected load is shown in figure: -

Watt

Figure 1: Total Connected Load

M Lighting

m Heating, Ventilation & Air

Conditioning

m Office Equipment

Water Supply

B Campus Lighting

M Others

The maximum share of connected load is HVAC,54 % which includes Air

Conditioners, fans coolers and exhaust.

9.4 Total Annual Energy Consumption

We have analysed the electricity bills of the Samadhan College for the period of

2021-22.
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Sr. No. Months Billed Unit consumption
1 Apr-21 0

2 May-21 2337
3 Jun-21 789

4 Jul-21 1167
5 Aug-21 818

6 Sep-21 2245
7 Oct-21 1045
8 Nov-21 390

9 Dec-21 350

10 Jan-22 823

11 Feb-22 573

12 Mar-22 720
Annual KWH consumption 11,257

Table 4: Annual unit Consumption

The connected load is comprised of class room & office lighting, Heating, ventilation and air

conditioning, Street lighting and other connected load.

9.5 Equipment wise Annual Unit Consumption

Sl. Unit

No | Electrical Diversity | Operational | Consum
equipment Wattage | Quantity | factor hours ption Segment
LED Tube

1 | Light 20 154 0.2 720 444 | Lighting
Air

2 | Conditioner 2100 5 0.8 270 2268
Air Heating,

3 | Conditioner 1500 3 1 270 1215 | Ventilation,
Fan 70 134 0.2 720 1351 | and air
Air Cooler 250 15 0.4 410 615 | conditioning
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6 | Mini Exhaust 150 3 0.5 720 162
Office

7 | Computers 100 9 0.3 720 194 Office
Printer 500 5 0.2 720 360 | equipment
Water Pump 3750 1 1 800 3000
Water Pump Water

10 | ( fire safety) 2250 1 1 60 135 supply
LED Street Campus

11 | Light 30 7 1 3650 766 | lighting

12 | Water Cooler 300 1 1 905 272
Computer for

13 | lab 100 66 0.2 60 79
Induction

14 | Heater 1500 2 1 105 315

15 | Others 81 | Others

Annual Electricity consumption 11257 | All Segment

Table 5: Equipment wise Annual Unit Consumption

9.6 Segment wise Annual Unit Consumption

Segment Unit Consumption
Lighting 444
Heating, Ventilation & Air Conditioning 5611
Office Equipment 554
Water Supply 3135
Campus Lighting 766
Others 747

Table 6: Segment wise Annual Unit Consumption
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Graphical Representation of Annual Unit Consumption segment wise

Unit Consumption

M Lighting

M Heating, Ventilation &
Air Conditioning

m Office Equipment
Water Supply

B Campus Lighting

M Others

Figure 2: Segment wise Annual Unit Consumption

The maximum share of unit consumption is towards HVAC i.e., 50%
9.7 Electricity Generation from Solar Power Plant

An off-grid solar system permits electricity to be harnessed by solar panels and
stored inside a battery without direct connection to the utility grid, providing an

independent power supply to your home or business.

Basically, an off-grid solar system is a novel innovation which provides you
independent energy harnessed by the sun. An off-grid solar system is made up of

the following components.

e solar panels
e charge controllers
o Dbattery bank(s)
e inverters
College has installed an off grid solar power plant of 100 KW Capacity. The ingenuity

of an off-grid solar energy system is made-up of the efficiency of its components. A
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solar energy system is consisting of solar panels, charge controllers, battery bank,

and inverters etc.

1. Solar Panels (PV array).. The Sunlight is soaked up by the solar panels and
transferred to the charge controllers.

2. Charge Controllers. The charge controller is the “delivery man” between the solar
panels, the inverters, and the battery bank. Charge controllers also act as a regulator,
ensuring that the amount of power received through the solar panels does not overload
the battery, instead keep the battery fully charged and top it off when needed. The
charge controllers either deliver the energy directly as DC power to your lights or to the
inverters to be converted into AC power for household appliances and all excess energy

goes to the...

3. Battery Bank. With the charge controllers feeding energy to the batteries, the battery
bank acts as the heart of the off-grid solar system, as it stores up excess energy for

cloudy days and nights, when needed it pumps electricity to the...

4. Inverters. Lastly, inverters convert the DC (direct current) power into AC power which
is passed on to be digested by college electrical appliances as DC power and allows
student & staff of the college to switch on the light, fan or any other electrical equipment.

Schematic Diagram of Off- grid Solar Power Plant

¥
i

Tha solar paneis
IEVIZE0W-aPCE

Ll Grid charging
The MPPT coalrolles -
LEA A W inveriar

AV kW

Wil inweriers
A8VIIkw

e

Figure 3: Schematic Diagram of Off- grid Solar Power Plant
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Technical Specification of Solar Power Plant

Maximum Power 280 watts
Open Circuit voltage of each module 447V
Short Circuit Current of each module 8.17 A
Rated Voltage 36.75V
Rated Current 7.63 A
Total Numbers of Module 342

Total Capacity of Solar Power Plant 95.76 KW

Table 7: Technical Specification of Solar Power Plant

At present, off grid solar power plant is in the process of converting it into grid connected

solar power plant.

Solar Roof Top Grid Connected Solar Power Plant

In grid connected rooftop or small SPV system, the DC power generated from SPV panel is
converted to AC power using power conditioning unit/Inverter and is fed to the grid either of
440/220 Volt three/single phase line or of 33 kV/11 kV three phase lines depending on the
capacity of the system installed at residential, institution /commercial establishment and the
regulatory framework specified for respective States. These systems generate power during
the day time which is utilized by powering captive loads and feed excess power to the grid as

long as grid is available. In case, where solar power is not sufficient due to cloud cover etc.,

the captive loads are served by drawing balance power from the grid.

- How Net Metering Works

Photovoltaic Solar Example

The energy is

used in your
home, school )
A Energy used in
or business your home from >
the electrical grid

\
goes back to the

o A bi-directional meter . 0l gria
current (DC) to alternating measures energy used

current (AC) for use in your and excess energy
home, school or business produced

o Solar panels

convert energy
from the sun
into electricity

Excess energy
from your selar
panels not used
in your home

solar panels from direct

Figure 4: How Net Metering works
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Net Metering

The grid connected rooftop system can work on net metering basis wherein the
beneficiary pays to the utility on net meter reading basis only. Alternatively, two
meters can also be installed to measure the export and import of power separately.

Considering the fact that one kw solar power plant produces 4-unit energy per day on

an average.

Total Capacity of Solar Power Plant = 95.67 KW

Annual energy generation = 95.67 x4 x 365
= 1,39,678 units

9.8 Percentage of annual power requirement of the Institution met by the
renewable energy sources.

At present, the college has installed solar power plant of about 100 KW capacity and
sanctioned load is 31 KW and connected load is about 54 KW. So, we can say that

100% requirement of college buildings can be fulfilled by installed solar power plant..

Total Contract Demand in KW 54

Capacity of Solar Power Plant in KW 95.67

Percentage of annual power requirement of the Institution

met by the renewable energy sources. 100%

Table 8: Percentage of annual power requirement of the Institution met by the

renewable energy sources.

The complete requirement of electrical energy is fulfilled by solar power plant

installed at roof of the Samadhan College.
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Graphical Representation of Percentage of annual power requirement of the

Institution met by the renewable energy sources.

Percentage of annual power requirement of the
Institution met by the renewable energy
sources

CAPACITY OF SOLAR POWER PLANT IN KW

TOTAL CONTRACT DEMAND IN KW

0 20 40 60 80 100 120 140 160 180 200

Figure 5: Graphical Representation of Percentage of annual power requirement of

the Institution met by the renewable energy sources.

9.9 Percentage of annual lighting power requirements met through LED
bulbs.

All lighting luminaries installed at Samadhan College is LEDs. No conventional inefficient
lighting fixtures are installed in the campus.

Thus, we can say that 100% lighting power requirement is met through LED bulb

Electrical Load of Conventional light in Watt 0
Electrical Load of LED light in Watts 3290

Table 9: Percentage of annual lighting power requirements met through LED bulbs
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Graphical Representation of Percentage of annual lighting power requirements met
through LED bulbs

Percentage of annual lighting power requirements met
through LED bulbs
0%

m Electrical Load of Conventional light in Watt

m Electrical Load of LED light in Watts

Figure 6: Graphical Representation of Percentage of annual lighting power

requirements met through LED bulbs

Thus, LED lighting covers 100% of total lighting power requirement.
9.10 Awareness Activities in Energy Management
1) Slogans for energy saving affixed near switch board.

To spread awareness among students, teaching and non-teaching staff about

energy saving, slogans for not wasting electricity is pasted near switch boards.
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2) All conventional lights are replaced by energy efficient LED lights.

There are no conventional tube lights, CFL in the college campus. All conventional

lights are replaced by energy efficient LED lights.

9.11 Recommendations

1) Installation of Motion Detectors in college premises

It has been estimated that a single unit of energy saved at the end use point is equal to 2.3
units of energy produced. Keeping this in mind, College should installed motion sensors at

different important rooms in college.

Motion sensors automatically turn outdoor lights on when they detect motion and turn them
off a short while later. They are very useful for outdoor security and utility lighting as seen

from above pictures.
Brief Introduction of Motion Detectors:

They can detect the Infrared Rays released by human body. The light or any other electrical
appliance can be activated automatically by the active presence of a human body within the
detection range / coverage area & when there is no presence the light will be deactivated

automatically.
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Control of lights through motion-sensors may also be appropriate for areas that are
periodically used throughout the day. Typical uses may be; single occupancy offices, hall,
bathrooms, and staffrooms. By automatically turning off after a few minutes, they avoid
wasted energy use and help conserve resources. These sensors have many benefits given

below

e Allow significant savings on energy bills

e Cheap and simple to install, particularly wireless systems

e User-friendly

e Convenient lights switched on automatically when needed

e Long battery life due to their low power consumption

e Help with health and safety requirements (e.g. lighting in corridors) Therefore, Control of
lights through motion-sensors has been installed in our college for energy saving.

Motion sensors automatically turn outdoor lights on when they detect motion and turn them
off a short while later. They are very useful for outdoor security and utility lighting as seen

from above pictures.

2) Formation of ENCON Club:

We recommend to formation of the ENCON (Energy Conservation) in the Samadhan College,
Bemetara for spreading awareness on the importance of energy conservation. ENCON Club
will participate in all energy conservation activities and organize program with the support of
Chhattisgarh State Renewable Energy Development Agency, (CREDA) Raipur and Bureau of
Energy Efficiency,(BEE) New Delhi.

Energy Club will celebrate “Energy Conservation Day” on 14™ December, each year. It would
not only help in imparting knowledge on energy efficiency but also in its implementation in

households and institutions.
Objective of ENCON Club

The objective of the club is to create awareness among the students, staff and teachers and
equip them for efficient management of all forms of energy, to promote energy efficiency and
energy conservation. The club will keen to spread “Energy Conservation Messages” in the
society by conducting awareness program to students and public.
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9.12 General Recommendation for Energy Saving in Office Equipment

Equipmen Wattage Comments
CRT Monitor | 100 - 120W CRT monitors consume a lot of power, much of which
(during is wasted as heat, and represent the largest power
operating consumption component in a typical desktop computer.
condition) Emit potentially harmful radiation. Fortunately, most

CRT monitors these days are legacy equipment as new
computers are generally supplied with LCD monitors.
Unfortunately, most CRT monitors end up in landfill.

Desktop 150W Power consumption will differ significantly depending
Computer on whether a CRT or LCD monitor is used. In home
(during and office situations where it is necessary to run

operating multiple desktop computers, it may be possible to

condition) make significant power savings by running a single

terminal server computer with several LCD monitors
and keyboards attached. Terminal server computers
can also greatly simplify network management,

software upgrades, etc

Photo copier [7-30W Most of the energy used in a photocopier is consumed
(SI. Mode) by the hot rollers, which are usually kept hot on stand-
40-300W bay, consuming from 40-300W. Significant energy

(Standby) savings (40% to 60%) can be made by ensuring that
200-1300W photocopiers are switched off at night and on
( op. cond) weekends. Some photocopiers consume up to 30

watts even when switched off, so photo copiers should

be switched off at the power outlet to ensure they are

really "off".
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LCD Monitor

30-50W
(During
operating

condition)

LCD monitors typically require about 30% of the power
required for a CRT monitor with the same screen area.
In addition, the amount of heat generated by an LCD
monitor is considerably less than a CRT monitor,
resulting in a lower load on ACs. Building cooling

needs may be decreased by up to 20%.

Inkjet Printer

120 W
(During
operating

condition)

Inkjet printers use relatively little power in comparison
to laser printers. From an energy consumption point of
view, inkjets are preferable to lasers. Unfortunately,
they typically cost more to run on a cost -Per -print
basis and sometimes produce less than optimum

results

Laser Printer

25-80W
(Standby)

150-1100W

(During
operating

condition)

Laser printers consume significant amounts of power
even when in standby mode. Over the course of an 8
-10 hr working day, a laser printer could consume
around 1kWh of energy. On the other hand, laser
printers are cheaper to run on a cost-per page basis
and generally produce better results. Both the number
of laser printers used, and the number of hours they
are operated for, should be minimized. As with printing
of any kind, office procedures should be developed

which minimize the need for printing to paper

Laptop
Computer

15-40 W during
operating

condition)

Laptop computer power consumption is typically 10%
to 25% of that of a desktop computer. In situations
such as an office or home office, where computers
may operate for 8 to 10 hours a day, this difference is
significant and could represent an energy saving of up
to 1kWh per day.

Table 10: General Recommendation for Energy Saving in Office Equipment
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10. WATER MANAGEMENT

¢ Auditing for Water Management of the institute for Environmental

Consciousness and Sustainability

® Rain water harvesting structures and utilization in the campus

WATER MANAGEMENT

This indicator addresses water consumption, water sources,

appliances, and fixtures. Aquifer depletion and water contamination are taking place at

unprecedented rates. It is therefore essential that any environmentally responsible institution

should examine its water use practices.

Samadhan College, Bemetara has two ground waters bore well sources.

Two submersible pumps having rating of 5 HP & 3 HP are operated to lift water from bore well.
There are two water tanks of 3,500 litre dedicatedly for the use in firefighting system installed
in college building, which relates to a submersible pump of 3 HP capacity. One pump having 5

HP rating is used to fill water storage tank having 20,000 litre capacity

requirements of college.

Water Storage Capacity

irrigation, storm water,

for fulfilling daily

Water Storage facility Capacity Quantity | Total Capacity
water tanks for fire safety 3,500 2 7,000
Overhead Water Storage Capacity 20,000 20,000

Table 11: Overhead water storage tank capacity in college

Quantities of water taps and water coolers

SI. No. Water taps details Quantity
1 Water taps in toilets 46
2 Water taps in wash basin 23
3 Water taps in bathroom 12
4 Water taps for gardening 11
Total Nos. of water taps 92

Table 12: Quantities of water taps and water coolers
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10.1 Water Consumption

We have discussed with college students, college faculty and other people regarding the use

of water in college campus. The main use of water is for garden, drinking, staff quarter, toilet

flush.
Water Audit at Samadhan College, Bemetara,
1 2 3 4 5 6
Activity Average | Number of | Total Number Water
litres of | times water of people | Consumption
water activity used by | in the per day
used done each | aperson | College (litres)
per day each day | using
activity (litres) water
in litres
Wash hands and face | 1.25 litre | One times a 1.25 100 125
day
Toilet flush 6 To21 |once 10 100 1000
Drinking (cup) 0.4 | Two 0.8 300 240
Gardening & Others 8000 | once 8000
Canteen (Av. For 5 2 2 150 300
people breakfast)
Overflow of water& 150
leakage
Water used by staff 1500
quarter
Total Consumption of water in litre 11315

Table 13: Total water consumption in college

Many plantation drives are taken by the college on its campus. Samadhan college also have

participation in agriculture.

Graphical representation of water consumption per day

Water Consumption per day (litres)

Figure 7: Graphical representation of water consumption per day

m \Wash hands and face
m Toilet flush
Drinking (cup)
Gardening & Others (Total)
m Canteen (Av. For 5 people
breakfast)

m Overflow of water& leakage

m \Water used by staff quarter
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10.2 Rain Water Harvesting System

Rainwater harvesting is a technology used to collect, convey and store rain water for later use
from relatively clean surfaces such as a roof, land surface or rock catchment. RWH is the
technique of collecting water from roof, Filtering and storing for further uses. Rainwater
Harvesting is a simple technique of catching and holding rainwater where its falls. Either, we
can store it in tanks for further use or we can use it to recharge groundwater depending upon
the situation. Rainwater harvesting system provides sources of soft, high-quality water reduces

dependence on well and other sources and in many contexts are cost effective.
10.3 Rain Water Harvesting System at Samadhan College

The college has a rain water harvesting system for college building. The dimension of rain

water harvesting pit is 10 ft. x 6 ft. x 6 ft.

X3

. S

10.4 Amount of water received through rain

Open roof area (A) 1184 Sq. Meter
Rainwater of one -fourth roof area is for RWH purpose. 296 Sqg. meter

Average rainfall per square meter in Bhilai (B) 1200 mm or 1.20 Meter
Amount of water received through rain (C=AxB) 355.2 Cu. Meter

Run off Coefficient factor through rain (D) 0.80

Total water received (E =C x D) 284 Cu. Meter

Table 14: Amount of water received through rain
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10.5 Other Activities of College in Water Management

Water Conservation Awareness Drive

A. To create awareness of water conservation and water harvesting among

students, teachers and non-teaching staff, several slogans are pasted near

water taps, wash basin and watercoolers.

B. Waste rainwater discharged from the roof through pipe goes in center garden and
then goes in field through underground pipe, which is used for agriculture purpose.
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10.6 Recommendations

1. Waste water from water coolers/purifier should be used to water
various indoor and outdoor plants to ensure least water wastage

and beautification of the campus.

2. Potted plants have been placed below the outlets of Air
Conditioners so that the water discharge from these outlets can be

utilized properly.

3. Overflowing of water through overhead tank should be installed by
installing water level controller at overhead tanks. This will not only

save water but also reduce operational time of pump.

4. Gardens should be watered by using drip/sprinkler irrigation

system to minimize water use.
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11. WASTE MANAGEMENT

¢ Auditing for Waste Management of the institute for Environmental Consciousness

and Sustainability.

¢ Waste Management steps including: * Solid waste management ¢ Liquid waste

management * E-waste management

WASTE MANAGEMENT

This indicator addresses waste production and disposal, plastic waste, paper
waste, food waste, and recycling. Municipal solid waste has a few adverse
environmental impacts, most of which are well known and not in need of
elaboration. To reduce waste at institute, students and staff are educated on
proper waste management practices through lectures, advertisement on notice

boards, displaying slogan boards in the campus.

Waste is collected daily from various sources and is separated as dry and wet
waste. Colour coded dustbins are used for different types of wastes. Green for

wet and blue for solid waste.

Nagar Palika Parishad collects daily garbage by housekeeping personnel for

further processing.
11.1 Solid Waste management

Solid waste can be divided into two categories: general waste and hazardous
waste. General waste includes what is usually thrown away in homes and schools
such as paper, plastics tins and glass bottles. Hazardous waste is waste that is
likely to be a threat to one’s health or the environment like cleaning chemicals
and petrol. Small bucket and big buckets are used for solid waste.

Small Plastic bucket = 30 Nos.

Big Plastic Bucket = 08 Nos.

Total Production of Solid Waste (Bio degradable) : about 2-4 Kg

Total Production of Solid Waste (Non Bio degradable) : Less than 1 Kg

Two compost pit of size 192 sq. fit is constructed.
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11.1.1 Non Bio degradable Waste — Plastic Bottles / Waste Paper etc.
Non- biodegradable are those waste, which cannot be decomposed by biological

processes . These are of two types —

1)Recyclable: waste having economic values but destined for disposal can be recovered

and reused along with their energy value. e.g. Plastic, paper, old cloth etc.

2) Non-recyclable: waste which do not have economic value of recovery. e.g., Carbon
paper, thermocol, tetra packs etc. Disposal of non-biodegradable waste is a major
concern, not just plastic, a variety of waste being accumulated. There are a few ways to
help non-biodegradable waste management. The impact of non-biodegradable waste on

the environment and focus on its safe disposal for sustainable environment.

Waste material like plastic, papers etc. are collected and sold out to scrap vendor from

time to time.

College has constructed a compost pit to produce compost manure from the canteen
solid waste and waste from tiffin and other sources. Manure will be used for the purpose
of garden as well or for planted tree.

11.2 Liquid Waste Management

The college do not produce any hazardous waste chemicals, so there is no chance of

mixing in ground water.
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11.3. Recommendations

2) More focus on solid waste management
A continuous practice of the same will helps to conserve energy and natural resources
in the campus other practices like landfill waste can be reused, college can increase the
number of dustbins targeting the areas with no or less no. of dustbins, waste segregation
at the micro level is a necessity; separate bins for recyclable and non-recyclable wastes
have to be set up throughout the campus, awareness has to be created among the staff
and student through various programmes and policies, emphasis to be laid on —reduce,

reuse and recycle.

3) Re-use of impure wastewater from water purifiers,

Impure drinking water is one of the main sources of infection, even mild poisoning, in
many cases. Hence, it is important to use water purifiers in college campus. Two 2 water
purifiers are installed in college campus. Waste water from these purifier outlets should
be used to water various indoor and outdoor plants to ensure least water wastage and

beautification of the campus.

2) Re-use of waste water from Air Conditioners
Potted plants have been placed below the outlets of Air Conditioners so that the water

discharge from these outlets can be utilized properly.

3) Re-use of waste water from surrounding area

A temporary pond shall be constructed to collect the waste water from kitchen & other
sources in the college campus. The pond would serve as a recharge point source for
underground water as well as while some of it is used for on-site construction and

irrigation of plants spread across the college campus

11.4 E-Waste Management

Waste Electrical and Electronic Equipment (WEEE) or E-waste is one of the fastest
growing waste streams in the world. In developed countries, it quals 1% of total solid

waste on an average.
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In developing countries, it ranges from 0.01% to 1% of the total municipal solid waste
generation. In countries like China and India, though annual generation per capita is
less than 1 kg, it is growing at an exponential pace. Presently, a very small amount of E

waste from offices and glass waste from labs is generated in College.

Generally, in colleges, the E-waste is kept in store room and disposed every year by
selling it to vendors, but Samadhan College has planned to reuse the old non-working
computer by changing some hardware like motherboards, hard disk, processor, SMPS
etc. with installing updated software.The total e-waste kept in college is about 30 Kg.
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12. GREEN AUDIT

Green Campus Management and Carbon Footprint of the institute for Environmental
Consciousness and Sustainability.

Green Practices

Students, staff using a) Bicycles b) Public Transport

c) Pedestrian friendly roads

Plastic-free campus

Paperless office

Green landscaping with trees and plants
12.1 Green Campus Management

All plant and animal species - including humans - are linked together in a complex web of life;
we depend upon biodiversity for our survival. Biodiversity is the key to healthy ecosystems and
ultimately a healthy planet. It keeps the air and water clean, regulates our climate and provides
us food, shelter, clothing, medicine and other useful products. Each part within this complex

web diminishes a little when one part weakens or disappears.

S

Area under green cover in College campus ( Approx.) 1.30 acre
Availability of Nursery on Campus (Yes / No) Yes
Plant Protection Management Yes
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Number of plantations done in the year 2020-21

2100

Extent of area (% of area) under tree cover

25%

Table 26: Green Area management

The trees work hard to keep the air we breathe clean and healthy. They are like sponges. Their
leaves take in much of the poisonous unwanted carbon dioxide in the air, and replace it with
the oxygen we need for healthy living. This system of absorbing gases on which all plants rely

for their food is called photosynthesis. In this process, the plants with the help of sunlight, water,

minerals and the green material called Chlorophyll within the leaves change the carbon-dioxide

into food for themselves. When doing this they release oxygen into the air which is vital for all

life on earth. At night when there is no sunlight the plant no longer makes food, so it does not

release the same amount of oxygen.
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One is often told not to sleep with plants in one’s room, as they will use up all the oxygen.
However, at night although photosynthesis does take place the plants also rest, so that little
oxygen is absorbed from the air and very little harm can be done to the ones sleeping in the

oy /W ,’

room.

The roots of trees dig deep into the earth and hold it together so that the rain and wind cannot
wash or blow it away. This is very important as the earth has only a very thin layer (seldom
more than one foot) of fertile soil covering it. If this is washed, blown or worn away leaving rock
or sand on which no plants can grow then the earth would become a desert. The removal of
this top-soil is called soil erosion. Scientists, all over the world are trying to find ways to prevent

soil erosion. One of the most important ways is creating by planting more trees.
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Trees send up water vapour into the atmosphere through their leaves. When this vapour
meets the cool air above it turns into drops of water which then fall as rain. They give us beauty,
colour, and greenery. This is something which we often forget and fail to appreciate. They are
the homes of many birds, animals and insects. Each of these is important in maintaining the

balance of nature.
12.2 Green Audit

Green Audit defined as documented, verification process of specified environmental activities,
events, conditions, management system. Green Audit can create awareness in college staff as
well as students which are our responsibility too, to save our environment and also can find
the waysto improve environmental issues which are increasing day by day. Environmental
problems such as recycling of waste, water conservation and recycling, pollution control,
plantation, biodiversity conservation etc. can solve through Green Auditing. Good growth come
from good education as well as good mental and physical health if we protect our environment,
we can also protect our health.

Green Audit means of assessing environmental performance. It is a systematic documented
periodic, and objective review by regulated entities of facility operations and practices related
to meeting environmental requirement. It is otherwise the systematic examination of the
interactions between any operation and its surroundings. This includes all emissions to air,
land and water, legal constraints, the effects on the neighbouring community, landscape and
ecology, the public’s perception of the operating company in the local area. Green audit does
not stop all compliance with legislation. Nor is it a ‘green washing’ public relations exercise.

Rather it is a total strategic approach to the organisation’s activities.

VISION

To empower the youth, especially belonging to the underprivileged sections of society, through
quality education by inculcating philanthropic values and enabling them to meet the challenges

of the contemporary knowledge society.

MISSION

To translate the vision into reality the institution is committed to -
Embrace in its fold students from all sections and categories especially addressing to the
needs of thefirst generations learner.
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Expose the students (especially the under-privileged ones) to variety of activities,
academic and extra-academic, aiming at their overall development.
Inculcate humanistic and social values in the students to motivate them towards community

services.
Kindle the entrepreneurial spirit in students.

Inspire the young minds to develop the habits of critical thinking to achieve Creative
Excellence.

Promote quality research among the teachers and students.

Sensitize the students on issues relating to ecology, environment, human rights and gender

equality.

Foster global competencies.

12.3 Green Campus Policy of College

Samadhan College, Bemetara is committed to develop its campuses as places where
education is combined with environmentally friendly practices to promote Sustainable
Development by o restricted entry of automobiles, promoting the use of Bicycles and
provision of Pedestrian Friendly pathways e ban on use of disposable Plastics in line
with the State Government Guidelines. creating awareness with stakeholders on the need
for maintaining greenery in the campus for sustainable ambience. Encouraging all
stakeholders to support and participate in ensuring green cover in the campus. o preserving
age old trees and protect them to have prolonged life. enhancement of green cover by
landscaping with trees and plants. conduct of green audit at regular intervals and implement
the suggestions towards creating green campus. The faculty, staff and students are
encouraged to contribute collectively to develop an eco-friendly sustainable campus and
disseminate the conceptof ecofriendly culture to the nearby community and wherever

possible.

Samadhan College, Bemetara envisions a clean and green university campus where
ecological friendly practices and education combine to encourage sustainable and eco-
friendly systems in the campus and beyond the campus. The green campus offers the
organizationa prospect to take the lead in redefining its green culture through promoting
environmental ethicsamong students and staff The Institute also promotes clean and green
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campus through adopting, practicing and promoting environmentally friendly practices
among students and staff to generate Eco consciousness among them and in the world

around them.

Objectives of the policy: To compose students by understanding the importance of

environment and its problem areas Important function of the policy.
e To train students to create responsiveness amongst public.

e To encourage students to keep environment safe and clean.
e To encourage students to adopt environment friendly practices which include paper
bags, save.

e To help the students to minimize the use of polluting product.
Why Green Audit

The excessive environmental degradation is creating the “Environmental poverty”. Thus,
academic leaders should initiate the knowledge and benefits of resources so that their
institutionsrespond to environmental issues and challenges. We believe that there is an

urgent need to address these problems and reverse the trends of environment degradation.
OBJECTIVES -

To assess environmental performance

To promote environmental awareness

To improve health

To conserve resources

To reduce waste

To improve environmental standards

To sustainable use of natural resources

To develop responsibility about environment

To enhance college profile
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PLANTATION -

To create Environmental awareness at the college campus we organize plantation
programwith all the staffs and students of our college. We try to plant more trees. To keep
the greeneries in the campus we maintain the garden by paid staff under the guidance of

garden committee members.

To create- green cover, eco-friendly atmosphere, pure oxygen at the college campus,
plantation program is organized every year with involving all students, principal, and all
departments faculty members. In this session van mahotsav program was organized and
about 100 ornamental, avenue, medicinal plant with rare and exotic beautiful trees was
planted in botanical garden and other parts of college campus. To keep the greeneries in
the campus, we regularly maintain the gardens which are looked after by paid staff under
the guidance of garden committee members. Moreover, every year we try to plant new trees.
Seasonal flower garden is also a unique feature of this college. There are so many plants

are present in our college campus categorized below-

12.4 List of The Plants Audited

SI. No. Name of tree Quantity
1 Mulberry 3600
2 Coconut 125
3 Neem 28

4 Wood Apple 18

5 Elaeocarpus 10

6 Coral tree 16

7 Sandal 11

8 Mango 12

9 Mahogany 15
10 Teak 15
11 Cardamom S

12 Ashoka 5

13 Jambolana 5

14 Banana 6
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15 Banyan 2
16 Peepal 2
17 Nursery Plants 4800
18 Kalpvriksha 1

Table 16: List of the plants audited

Quantity of flora
Particulars of Flora Numbers
Full grown Tree 128
Semi Grown Tree 3725
Quarter grown plants 5300

Table 17: Type and quantity of flora

12.5 Carbon Footprint

A carbon footprint is the amount of greenhouse gases—primarily carbon dioxide— released
into the atmosphere by an individual, event, organization, service, or product, expressed as
carbon dioxide equivalent. In addition to the water, waste, energy and biodiversity audits we
can also determine what our carbon footprint is, based on the amount of carbon emissions
created. The release of carbon dioxide gas into the Earth’s atmosphere through human

activities is commonly known as carbon emissions.

An important aspect of doing an audit is to be able to measure our impact so that we can
determine better ways to manage the impact. In addition to the water, waste, energy and
biodiversity audits we can also determine what our carbon footprint is, based on the amount of

carbon emissions created.

According to Carbon Trust (2007), “Carbon Footprint is defined as a measurement of the total
GHG emissions caused directly and indirectly by an individual, an organization, event or
product and is expressed as a carbon dioxide equivalent (CO.e)”. An organizational carbon
footprint measures the GHG emissions from all the activities across the organization, including
energy used in buildings, industrial processes, fugitive emissions and organization’s vehicles.
Besides quantifying organization’'s total GHG impact, a CF analysis will provide the
organization with a comprehensive GHG inventory, allowing it to identify and target reductions

from its major emissions sources.
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Generally, carbon footprint of a college is related to following emissions :-

1) Direct GHG emissions from:

e Combustion of diesel used in electricity generators

e Combustion of LPG in canteen and chemistry laboratories

e Combustion of fuels in college bus

¢ Fugitive emissions from refrigeration/air-conditioning equipment
2) Indirect emissions from purchased electricity

3) Other Indirect GHG emissions from:

e GHG emissions due to transportation used by Teaching Staff, Non-Teaching Staff, and
Students of from college (to and fro)

e GHG emissions due to paper consumption

e GHG emissions from garden waste generation across the campus

We have considered electricity and transportation, which contribute a major portion of carbon
emission in the Samadhan college.
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12.5.1 Carbon Emission by Transportation

The two major fuels used by the transport sector are petrol and diesel. These fuels are carbon intensive as they contain 80-85% of

carbon by weight. The carbon emission by transportation is calculated in following table:-

A B C D=C/B E F=ExD G H=G xFxA
Fuel
1. Fuel T f
I:o U':: d Tr‘:;is :rt Persons Fuel Consumpti
) P Numbers | Nos. of Average | Consumed Total on Per
of Vehicle distance | per Day per | working | Vehicleina | Emission | Total
Persons | Used milage | in KM Vehiclein Itr | days year factor emission
Students 15
No Bicycle/ )
1 Fuel Pedestrian Non-Teaching Staff 4
Teaching Staff 4
Students 100 90 40 47 1.175 176 206.8 2.67 49694
2 | Ppetrol Two- | Non-Teaching Staff 6 6 40 10 0.25 176 44 2.67 705
Wheeler
Teaching Staff 26 26 40 16 04 176 70.4 2.67 4887
Four- Directors/
3 Petrol Wheeler | Teaching Staff 3 3 20 8 0.4 176 234.1 2.67 1875
Students 130 6 65 10.83 176 1906.7 2.67 30545
Diesel | PublicBus | Non-Teaching Staff 2 1 6 20 3.333333 176 586.6667 2.67 1566
4 Teaching Staff 2 2 6 110 18.33333 176 3226.667 2.67 17230
5 Diesel College Bus
(Kawardha) | Students/Teachers 40 1 6 8 1.333333 176 234.6667 2.67 627
Total Co2 emission in KgCo2 eq per Year 1,07,129

Table 18: Carbon emission by transport
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Thus, total emission by the transport is 1,07,129 KG COzeq. Per year
12.5.2 Carbon Emission by Electricity

Electricity is taken by grid which uses coal for generating electricity or DG set which uses
diesel for electricity generation.

Parameter Emission Factor ( A) Unit in KWH Total emission
(B) (C=A x B)

Grid Electricity 0.82 11,257 9231

Total KgCO2eq. Emission by Electricity 9,231

Table 19: Carbon Emission by Electricity
Thus, total emission by purchased electricity is 9,231 KgCO2eq.
12.5.3 Total Carbon dioxide emission at Samadhan College, Bemetara

Area CO2 eq. emission in KG

Electricity 9,231
Transport 1,07,129
Total 1,16,360

Table 20: Total Carbon dioxide emission at Samadhan College, Bemetara

12.5.4 Reduction of Carbon Emission

A) The following installation /activity is responsible for reduction in carbon emission: -

Off grid Solar Power Plant of 100 KW Capacity
Composting

Tree plantation.
Here, we are considering solar power plant and tree plantation.

12.5.5 Reduction of Carbon Emission by Solar Power Plant

The off grid solar power plant is in process of converting into grid connected solar power plant.
If itis not generated from solar then it would be purchased from electricity distribution companies.
The electricity is generated from burning of coals in thermal power plant, which causes carbon
dioxide emission.

It is assumed that the total generation of grid connected solar power plant is 1,39,678 units.

Parameter Emission Factor | Unit in KWH Total reduction of emission
Solar Power
Plant 0.82 139678 1,14,536

Table 21: Reduction of Carbon Emission by Solar Power Plant
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Thus, grid connected solar power plant will reduce 1,14,536 KG of CO2eq. Per year.

12.5.6 Reduction of Carbon Emission due to absorption of CO2 by Tree Plantation

Planting is a great way to help sequester carbon emissions. Through photosynthesis trees

absorb carbon dioxide to produce oxygen, food and wood.

Particulars of Flora Numbers Carbon absorption by Total Carbon Di
one tree Per year in Kg | Oxide absorbed in
Kg
Full grown Tree 128 6.8 870
Semi Grown Tree 3725 3.4 12,665
Quarter grown plants 5300 1.7 9,010
Total Carbon dioxide absorption by trees 22,545
Table 22: Carbon absorption by tree plantation.
12.5.7 Total Reduction in Carbon dioxide emission
Area Reduction in CO2 eq. emission in KG
Solar ( expected) 1,14,536
Trees 22,545
Total 1,37,080

Table 23: Total Reduction in Carbon dioxide emission

12.6 Recommendation

1) As India has set the goal of achieving “Net Zero carbon emissions” by 2070, Considered
a milestone in climate action pledges, "net zero" refers to a balance where emissions of
greenhouse gases that raise the globe's temperature continue but are offset by the

absorption of an equivalent amount from the atmosphere.

The pledge was among following five commitments by the Prime Minister at the UN

Conference.

¢ India will reach its non-fossil energy capacity to 500 GW by 2030.
¢ India will meet 50 percent of its energy requirements from renewable energy by
2030
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¢ India will reduce the total projected carbon emissions by one billion tonnes from
now to 2030.

e By 2030, India will reduce the carbon intensity of its economy to less than 45 per
cent.

e By 2070, India will achieve the target of net zero.

As Samadhan College is very conscious about sustainable environment and very soon,
grid connected solar power plant will be started. In view of this, it is recommended to get
registered with Smart Campus Cloud Network- SCCN. The registration has no fee. The

link for registration is https://sccnhub.com/campus-registration-2/steps/1.

Smart Campus Cloud Network — SCCN is a flagship project of TERRE Policy Centre and
backed by international policy experts, world leaders and the industrial fraternity. Smart
Campus Cloud Network-SCCN is aimed at accelerating the momentum of implementation
of Sustainable Development Goals-SDGs- and carbon neutrality across the Universities

and Higher Educational Institutes.

SCCN is Global Network of the Universities and Higher Educational Institutes (HEIls) that
localises Sustainable Development Goals (SDGs) & Carbon neutrality. The network
encourages the youth in the universities to undertake projects in their own campus that
relate to SDGs and Climate Change. SCCN is not just a project, it is a movement by youth.

The movement launched recently has now created a digital network of nearly 400+
Universities and Higher Educational Institutions (12 from abroad) to promote the practical
projects in the campus. SCCN is intended to transform campus into laboratory for
Sustainable Development Goals and Carbon neutrality. It is also skill building and training
centre for the youth who are ready to be responsible citizens and ambassadors for

Sustainability

Net Zero will not be a burden on the Samadhan College. It will be in fact cost-saving
proposition. It would also reduce pollution and improve the mental and physical health of
students to better study and generate creative ideas.

2)A Continual plantation of trees should be going on. It is recommended to increase the

Green Cover further to more area in coming years.
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