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INTRODUCTION

Green Audit is a process of systematic identification, quantification, recording, reporting and
analysis of components of environmental diversity of various establishments. It aims to analyze
environmental practices within and outside of the concerned sites, which will have an impact on
the eco-friendly ambience.The green audit is useful to detect and monitor sources of environment
pollution and it emphasizes on management of all types of wastes.

Green audit can be a useful tool for a college to determine how and where they are using the
most energy or water or resources; the college can then consider how to implement changes and
make savings. It can also be used to determine the type and volume of waste, which can be used
for a recycling project or to improve waste minimization plan. It can create health consciousness
and promote environmental awareness, values and ethics. It provides staff and students better
understanding of Green impact on campus. If self-enquiry is a natural and necessary outgrowth
of a quality education, it could also be stated that institutional self-enquiry is a natural and
necessary outgrowth of a quality educational institution. Thus it is imperative that the college
evaluate its own contributions toward a sustainable future. As environmental sustainability is
becoming an increasingly important issue for the nation, the role of higher educational
institutions in relation to environmental sustainability is more prevalent.

The fast urbanization and financial development has led to several environmental crises. On
these conditions it becomes essential to adopt the system of the Green Campus for the institutes
which will lead for sustainable development and at the same time reduce a considerable amount
of atmospheric carbon-di-oxide from the environment. The National Assessment and
Accreditation Council, New Delhi (NAAC) has made it mandatory that all Higher Educational
Institutions should submit an annual Green Audit Report. Moreover, it is part of Corporate Social
Responsibility of the Higher Educational Institutions to ensure that they contribute towards the
reduction of global warming through Carbon Footprint reduction measures.



Recently the Green Audit of an institution has been becoming a paramount important for self-
assessment of the institution which reflects the role of the institution in mitigating the present
environmental problems. Many institutions undertake lot of measures to resolve these problems
but are not documented due to lack of green documentation awareness. All this non-scholastic
efforts of the administrations play an important role in ensuring the green quotient of the campus
is intact. Therefore, the purpose of the present green audit is to identify, quantify, describe and
prioritize framework of Environment Sustainability in compliance with the applicable
regulations, policies and standards.

About the College

The Government College for Women Thiruvananthapuram is a pioneering institution of
higher education in south India. It is the sixth oldest college in Kerala and one of the oldest
women’s colleges in the country. Started as the Sircar Girl’s School in 1864 by the royal family
of Travancore, it was elevated to the status of a first-grade college and was renamed “H.H. The
Maharaja’s College for Women” in 1920. The Government College for Women was established
with a clear mission to provide women with a modern, liberal education and thus transform
society and the nation. The college is still committed to the ideas of liberal education and
recognizes the fact that times have changed that it must adapt and evolve to keep up with the
rapidly changing world. So, the College addresses the needs of the society through providing
quality non- formal education also. In academic and co-curricular activities, the College has been
a model institution. We have 18 PG departments offering a variety of arts and science master’s
degree courses. There arel3 blocks of buildings spread across 10.9 acres of land.

Objectives of the Study

The main objectives of this study are are:

e To assess the environmental quality and the management strategies being implemented in
the college.

e To recognize, diagnose and resolve the environmental problems.

e To bring out a status report on environmental compliance.

e To suggest measures to improve biodiversity within the college campus.

e To find out various sources of organic and solid waste generation and mitigation
possibilities.

e To assess the quantity of water usage within the college campus.

e To prepare a checklist of flora and fauna diversity in and around the college campus.

e To suggest sustainable energy usage and water conservation practices.

To achieve the mentioned objectives, the following stages are implemented. It includes three
stages viz. pre-audit stage, audit stage andpost-audit stage. Each of these stages comprises a



number of clearlydefined objectives, with each objective to be achieved through specific actions
and these actions yielding results in the form of outputs at the endof each stage.

Methodology

In order to perform green audit, the methodology included different tools such as
preparation of questionnaire, physical inspection of the campus, observation and review of the
documentation, interviewing key persons and data analysis, measurements and
recommendations. The study covered the following areas to summarize the present status of
environment management in the campus:

Water management
Waste management
Carbon footprint

Green area management

PREAUDIT STAGE

1. Auditing for Water Management

This is for the study of the water consumption, water sources and fixtures. Aquifer Water
contamination are taking place at extraordinary rates. It is therefore essential that any
environmentally responsible institution should examine its water use practices.

2. Auditing for Waste Management

This indicator addresses waste production and disposal, plastic waste, paper waste, food
waste, and recycling. Municipal solid waste has a number of adverse environmental impacts,
most of which are well known and not in need of elaboration. 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.

Unscientific landfills may contain harmful contaminants that leach into soil and water
supplies, and produce greenhouse gases contributing to global climate change. Furthermore,
solid waste often includes wasted material resources that could otherwise be channeled into
better service through recycling, repair, and reuse. Thus the minimization of solid waste is
essential for a sustainable college.

3. Auditing for 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.

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. 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 sleeper.

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.

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.

Trees give us food, and juice to drink. Ropes, medicines, wood, paper, and so many other
things we use in our daily life, or which are necessary for our health, are made from trees.

4. Auditing for carbon footprint

How we get around and commute to and from college each day has an impact on the
environment through the emission of greenhouse gases into the atmosphere by the burning of
fossil fuels (such as petrol). The most common greenhouse gases are carbon dioxide, water
vapour, methane, nitrous oxide and ozone. Of all the greenhouse gases, carbon dioxide is the
most prominent greenhouse gas, comprising 402 ppm of the Earth’s atmosphere. 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. One aspect is to consider the distance and method traveled between
your home and college every day.

The above target areas particular to the college was evaluated through a questionnaire
circulated to the students for data collection. Five categories of questionnaires were distributed.
The formats of these are given below.

5. Survey forms used for the auditing Green Auditing
5.1 Auditing for Water Management

List uses of water in your college.

What are the sources of water in your college?

How many wells are there in your college?

No. of motors used for pumping water from each well?

What is the total horse power of each motor?

What is the depth of each well?

What is the present depth of water in each well?

How does your college store water?

© O N o g~ w N

Quantity of water stored in your overhead water tank? (in litres)

[
o

Quantity of water pumped every day? (in liters)

[
[

If there is water wastage, specify why.

[
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How can the wastage be prevented / stopped?

[
w

Locate the point of entry of water and point of exit of waste water
in your College.

14.| Where does waste water come from?

15.| Where does the waste water go?

16.| What are the uses of waste water in your college?

17.| What happens to the water used in your labs? Whether it is
mixing with ground water?

18.] Is there any treatment for the lab water?

19.| Are your labs are practicing green chemistry methods?

20.| Write down four ways that could reduce the amount of water
used in your college.

21.| Record water use from the college water meter for six months.

22.| Bimonthly water charges paid to water connections if any

23.| No. of water coolers. Amount of water used per day? (in litres)




24,

No. of water taps. Amount of water used per day?

25.

No. of bath rooms in staff rooms, common, hostels.

26.

Amount of water used per day?

27.

No. of toilet, urinals. Amount of water used per day?

28.

No. of water taps in the canteen. Amount of water used per day?

29.

Amount of water used per day for garden use.

30.

No. of water taps in laboratories. Amount of water used per day
in each lab?

31.

At the end of the period, compile a table to show how many litres
of water have been used in the college for each purpose

32.

Is there any water used for agricultural purposes?

33.

Does your college harvest rain water?

34.

If yes, how many rain water harvesting units are there? (Approx.
amount)

35.

How many of the taps are leaky? Amount of water lost per day?

36.

Are there signs reminding people to turn off the water ?

Yes

~_No

37.

Sharing ideas for how your college could save more water.

5.2 Auditing for Waste Management

1.

What is the total strength of students, teachers and Non-
teaching staff in your College?

Which of the following are available in your College? Give area
occupied and number

Garden area

Garbage dump (number)

Playground area

Laboratory

Kitchen Canteen

Toilets (number)

Car/scooter shed area

Number of class rooms Office rooms

Others (specify)

Does your college generate any waste?

If so, what are they? How much quantity? Number or weight

E-waste

Hazardous waste (toxic)

Solid waste

Canteen waste

Liquid waste

Glass




Unused equipment

Medical waste if any

Napkins
Others (Specify)
4. Is there any waste treatment system in the college?
5. Is there any treatment for toilet/urinal/sanitary napkin waste?
6. What is the approximate amount of waste generated per day?
(in Kilograms) (approx.) Biodegradable non-biodegradable
7. How is the waste generated in the college managed? Methods -
Composting, Recycling ,
Reusing ,Others (specify)
8. Do you use recycled paper in College?
9. Can you achieve zero garbage in your college? (Reduce,

Recycle, Reuse, Refuse) If yes, how?

5.3 Auditing For Green Campus Management

1. | Isthere a garden in your college? Area?

2. | Do students spend time in the garden?

3. List the plants in the garden, with approx. numbers of each species.

4. | List the species planted by the students, with numbers.

5. | Whether you have displayed scientific names of the trees in the
campus?

6. | Are there any plantations in your campus? If yes specify area and
type of plantation.

7. | Isthere any vegetable garden in your college? If yes how much area?

8. Is there any medicinal garden in your college? If yes how much area?

9. | How much water is used in the vegetable garden and other gardens?
Mention the source and quantity of water used.

10. | Who is in charge of gardens in your college?

11. | Whether you are using any type of recycled water in your garden?

12. | List the name and quantity of pesticides and fertilizers used in your
gardens?

13. | Do you have any composting pit in your college? If yes What are you
doing with the compost generated?

14. | What are you doing with the vegetables harvested? Do you have any
student market?

15. | Is there any botanical garden in your campus? If yes give the details

of campus flora.




16. | Name number and names of the medicinal plants in your college
campus.

17. | Any threatened plant species planted/conserved.

18. | Isthere a nature club in your college? If yes what are their activities?

19. | Is there any arboretum in your college? If yes details of the trees
planted.

20. | Are there any fruit yielding plants in your college? If yes details of
the trees planted.

21. | Are there any groves in your college? If yes details of the trees
planted.

22. | Isthere any irrigation system in your college?

23. | What is the type of vegetation in the surrounding area of the college?

24. | Share your IDEAS for further improvement of green cover.

6. Auditing for Carbon Footprint

1. | What is the total strength of students and teachers in your
College?

No. of Students

No. of Teachers

No. of Non teaching staff

Total

2. | Total Number of vehicles used by the stakeholders of the
college.(per day)

3. | No. of cycles used

No. of two wheelers used (average distance travelled and
quantity of fuel and amount used per day)

5. | No. of cars used (average distance travelled and quantity of
fuel and amount used per day)

6. | No. persons using common (public) transportation (average
distance travelled and quantity of fuel and amount used per

day)

7. | No. of persons using college conveyance by the students,
nonteaching staff and teachers (average distance travelled and
quantity of fuel and amount used per day)

8. | Number of parent-teacher meetings in an year? Parent turn out
(approx.)

9. | Number of visitors with vehicles per day?




10. | Number of generators used every day (hours). Give the amount
of fuel used per day.

11.| Number of LPG cylinders used in the canteen (Give the
amount of fuel used per day and amount spent).

12.| Average amount of taxi/auto charges paid per month by the
stakeholders of the college.

13.| Use of any other fossil fuels in the college (Give the amount of
fuel used per day and amount spent).

14.| Suggest the methods to reduce the amount of use of fuel by the
stakeholders/students/teachers/non  teaching staff of the
college.

AUDIT STAGE

In Govt. College for Women, green auditing was done with the help of Green Audit members
involving different student groups, teaching and non-teaching staff, mainly in the department of
chemistry, Physics, Zoology and Botany. The green audit began with the teams walking through
all the different facilities at the college, determining the different types of usages and identifying
the relevant consumption patterns and their impacts. The staff and learners were interviewed to
get details of usage, frequency or general characteristics of certain appliances. Data collection
was done in the sectors such as water usage, Waste, Greening and Carbon footprint. The audit
process was completed within three months period (March to May, 2019).

1. Comments on site inspection

Site inspection was done along with students and staff. It was an environmental awareness
programme for the students who participated in the green auditing. The experience of green
auditing was a first time experience for most of the students. They shared their expectations
about a green campus and gave suggestions for the audit recommendations.

2. Review of documents and records

Documents such as admission registers, and water charge remittance, furniture register,
laboratory equipment registers, purchase register, audited statements, and office registers were
examined and data was collected. College calendars, college magazines, annual report of the
college and NAAC self-assessment reports, UGC report etc. were also verified as part of data
collection.

3. Interviews
In order to collect information for green auditing different audit groups interviewed office
staff, Principal, Teaching and non-teaching staff, students, parents and other stakeholders of the



college. Discussions were also made with the PTA office bearers to clarify doubts regarding
certain points.

Site inspection

The college and its premises were visited and analyzed by the audit-teams several times to
gather information. Campus trees were counted and identified, Green house, play grounds,
canteen, library, office rooms and parking grounds were also examined to collect data.

POST AUDIT STAGE

1) Water

+« Water uses different (labs, cleaning, drinking, toilets, gardening)
 Number of water treatment system in place - nil

% Water cooler with drinking water filtration is installed (2).

¢ Number of urinals and toilets — 48

% Number of waterless urinals - nil

¢ Number of water taps — 192

“*Number of wells — 1

¢ Number of Bored wells — 2

% Quantity of water pumped — 10000-15000 liters/day

% Water charges paid — Rs.16000/Month

2) Waste

% Total Stakeholders — 2900
¢ Number of Garbage dumps — 3
% E-wastes- computers, electrical and electronic parts — Disposal by auction

+ Plastic waste- disposal by selling



+ Solid wastes — Damaged furniture, paper waste, paper plates, food wastes — to Municipal
waste collection centers and sometimes burned inside a concrete ring (when not collected)

% Chemical wastes — Laboratory waste
% Waste water — washing, urinals, bathrooms

% Glass waste — Broken glass wares from the labs
% Waste treatments — biogas plant and compost system

Quantity of waste generated:-
% Bio degradable — 3 kg/day (office)

+ Non bio degradable — 8 kg/day (office)
% Bio degradable — 1 kg/day (labs)

++ Non-bio-degradable — 1%2 kg/day (labs)

Canteen waste
+ Biodegradable — 10kg/day

% Non-biodegradable — %2 kg/day

Waste
Biodegradable waste = 30 kg/day
Non-biodegradable waste = 3 kg/day

3) Green Campus

Campus tree cover — 1136.76 Sq.M
Total number of campus plant species identified — 500

4) Carbon footprint

No. persons using cycles — 4

No. persons using cars — 75

No. persons uses two wheelers — 100

Persons using other transportations — 2762

No. visitors per day - 64

Average distance travelled by stake holders — 15kms/day



5. Evaluation of findings

14350 liters of water is used per day by the college for its different uses. The main source of
water is public Kerala Water supply pipeline. Water from the wells and bored wells are also
utilized. Almost 50 L of water per day is lost through the leaking of pipes. This can be prevented
and other sources of water loss may be identified. Drip irrigation should be practiced in gardens.
If water treatment system is installed at canteen and chemical laboratories the amount of water
lost through pollution can be prevented. A major preference to the recycling of water may be
adopted in the college for an efficient water management. Awareness programmes for the
management of sustainable water use will be highly efficient in this college. Efficient water
saving devices should be installed in all toilets. Water management systems are to be introduced
in the urinals. Some alternatives include spray taps, which can save about 80% of water and
energy used for hand washing.

day (litres)

(litres)
1.0 litres

3timesaday 1.0 litres x 2900 people 3 X 2900

3 times a = 8700
day =3
6-21 once 10 2000 2000 L
0.25 twice 0.5 2900 1500 L
15 single once 1 2900 2900 L
&
31
double
basin
5 continuous 20 - 100 L
3 500 L

Total:15700




5.1 Existing waste management methods in the campus

v' Waste bins are placed at several points in the college to collect food waste and
these are collected by workers from Trivandrum Corporation

v’ plastic carry bags and plastic waste items are regularly collected by NCC NSS
volunteers and deposited to waste collecting points in Trivandrum corporation

v" Training in bag making from polyester, paper and cotton materials for student

v Waste segregation is done regularly

A composting pit is highly essential for the treatment of bio degradable waste generated from
the canteen, office, vegetable garden and from the college campus cleaning operations. Different
methods such as pit composting, vermi-composting, bacterial composting using bacterial
consortium, may be used to treat the bio degradable waste. Hazardous waste generated from the
college can be collected properly and may be handed over to the local self-governments
treatment yards. Bottles, plastics, cans, broken glass wares, tins etc., may be recycled or sold out.

There should be proper sign boards displayed to tell students where to go for the disposal of
other recyclables, plastics and hazardous wastes. There should be in place a policy for the
handling and disposal of hazardous materials. The college should ensure that the hazardous
materials are disposed of properly. Chemistry department may change their experiments to green
chemistry

Government College for Women, Thiruvananthapuram is one of the earliest colleges in
Kerala. Its green campus is enriched with diverse variety of flora. Trees are the major forms of
plant groups. Trees have the potential to provide many benefits to the campus, including
improved aesthetics, removal of air pollutants, carbon sequestration, improved habitats for other
live forms and microclimate modification among others. Documentation of this rich diverse flora
will surely help to conserve and elaborate the tree species in coming years.

5.2 Green Campus

The campus has 10.65 acres of land with dense scenery. These trees fall in different
categories such as avenue trees, timber yielding trees, fruit yielding trees, medicinal plants etc.
Campus flora showed amazing flora diversity of both native and introduced tree species which
served as ornamental, shade, landscaping, fruit, firewood and park land purposes among many
others within campus premises.

About 500 trees in the campus, 30 families comprising 73 species of trees were identified
during the survey. Out of these families, Fabaceae, Verbenaceae, Arecaceae and Annonaceae are
the most represented families. Within the seventy three species, Fabaceae is most represented
group with 14 species, Annonaceae and Arecaceae with 5 species each, Verbenaceae with 4
species and Euphorbiaceae with 3 species. Species like Peltophorumpterocarpum, Sennasiamea,



Swieteniamacrophylla, Polyalthialongifolia, Tamarindusindicus have highest densities. The
plants used for timber, medicinal, avenue, fruit yielding, ornamental are represented in table.

Eleven families out of thirty surveyed have more than one species. Out of 73 species, sixty
four are used for various medicinal purposes. Brideliaretusa, Azadiarchtaindica, Cassia fistula,
Gaciniagummiguttaare someamong them.

Species present in the campus have high ecological importance. The species includes
critically endangered, endangered, vulnerable, rare and common plants. Vateriaindica is a
critically endangered plant and the campus is well conserving these plants. In our campus this
species is represented by two large trees. Endangered species include Beccaureacoutallensisand
Crescentiaalata. Vulnerable species are Santalum album, Saracaasoka, Manilkkarazapota and
Caesalpiniasappan. Among 73 sp, 20 are included under rare category. Ailanthus excelsa,
Chrysophyllumcainito, Pterocarpussantalinus, Garciniagummigutta.Gmelinaarborea are some
among them.

In addition to that each department maintains its own garden which add up the greenery in
the campus. They are grown with different types of bushy flowering plants. Tree plantation
activities were conducted by Nature club as well as NSS , NCC with other environmental
awareness programmes convened by these forums. In front of Life science department, a small
garden for medicinal plants and a butterfly garden is maintained. College botanical garden is
provided with botanically important plants including Gymnosperms like Cycas, Pinusetc and
includes an artificial pool harbouring various hydropyticpteridophytes and angiosperms. It also
includes an orchidarium and a fern garden comprising about 30 species of rare ferns.

List of Tree species present in Govt.College For Women, Thiruvananthapuram

Campus
1. Adenatherapavonia Fabaceae Common 5
2. Alianthusexcelsa Simaroubacea Rare 2
3. Albiziasaman Fabaceae Common 5
4, Anacardiumoccidentale Anacardiaceae Common 4
5. Annonasguamosa Annonaceae Common 4
6. Araucaria cookie Arucariaceae Rare 1
7. Areca catechu Arecaceae Common 1
8. Artocarpusheterophyllus Moraceae Common 3
9. Artocarpushirsutus Moraceae Common 14
10.  Averrhoabilimbi Oxalidaceae Common 1
11.  Azadiractaindica Meliaceae Common 5
12.  Beccaureacourtallensis Euphorbiaceae Endangered 1
13.  Brideliaretusa Euphorbiaceae Common 3



14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

Caesalpiniacoriaria
Caesalpiniasappan
Calophylluminophyllum
Canangaodarata

Canthiumumbellatum
Caralliabrachiata
Caryotaurens

Cassia fistula
Casuarinaequisetifolia
Chrysophyllumcainito
Citrus limon
Cocosnucifera
Crescentiaalata
Cycascircinalis
Delonixregia
Dypsislutescens
Elaeisguinensis
Eucalyptus grandis
Garciniagummigutta
Gauzumatomentosa
Gliricidasepium
Gmelinaarborea
Hydnocarpouswightiana
Lagerstroemia speciosa
Leucanaleucocephala
Macarangapeltata
Magnolia chempaca
Mangiferaindica
Manilkarazapota
Markhamialutea
Millingtoniahortensis
Morindapubescens
Murrayapaniculata

Peltophorampterocarpum

Phyllanthusemblica
Pinusroxburghii
Pithecellobiumdulce
Plumeriarubra
Podocarpus
Polyalthiafragrans
Polyalthialongifolia
Pongamiaglabra
Premnaserratifolia

Fabaceae
Fabaceae
Clusiaceae
Annonaceae

Rubiaceace
Rhizophoraceae
Areaceae
Fabaceae
Casuarinaceae
Sapotaceae
Rutaceae
Areaceae
Bignoniaceae
Cycadaceae
Fabaceae
Areaceae
Areaceae
Myrtaceae
Clusiaceae
Sterculiaceae
Fabaceae
Verbenaceae
Bixaceae
Lythraceae
Fabaceae
Verbenaceae
Annonaceae
Anacardiaceae
Sapotaceae
Bignoniaceae
Bignoniaceae
Apocyanaceae
Rutaceae
Fabaceae
Euphorbiaceae
Pinaceae
Fabaceae
Apocynaceae
Podocarpaceae
Annonaceae
Annonaceae
Fabaceae
Verbenaceae

Rare
Vulnerable
Common
Common

Common
Common
Common
Common
common
Rare
Rare
Common
Endangered
Common
Common
Rare
Rare
Common
Rare
Common
Common
Rare
Common
Common
Common
Common
Common
Common
Vulnerable
Rare
Common
Common
Common
Common
Common
Rare
Common
Common
Rare
Rare
Common
Rare
Common
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57.
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.

Psidiumguajava
Pterocarpussantalinus
Racospermaauriculiformis
Santalum album
Saracaasoka
Sennasiamea
Spathodeacompanulata
Spondiasmombin

Strychnosnux-vomica
Swieteniamacrophylla
Syzygiumcumini
Tamarindusindica
Tebebuiarosea
Tectonagrandis
Terminaliacatappa
Theobroma cacao
Vateriaindica

Labeling the trees with QR code

Myrtaceae
Fabaceae
Fabaceae
Santalaceae
Fabaceae
Fabaceae
Bignoniaceae
Anacardiaceae

Loganiaceae
Meliaceae
Myrtaceae
Fabaceae
Bignoniaceae
Verbenaceae
Combretaceae
Sterculiaceae

Dipterocarpaceae

QR code which gives botanical details of the plant.

Mushroom cultivation

Common
Rare
Common
Vulnerable
Vulnerable
Common
Common
Rare

Rare
Common
Rare
Common
Rare

Rare
Common
Common
Critically
endangered
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Govt. College for women campus is a green campus. In our survey it was found that an
amazing floral diversity of both native and introduced tree species which served as ornamental,
shade, landscaping, food, fire wood and park land purposes. Thirty families comprising seventy
three species of trees were identified during the survey and the numbers of trees are about above
300 of varying sizes. Measures were taken to put name boards for all trees in the campus with

Mushrooms are important sources of proteins and nutrients and consider it as healthy food
for all ages of people. Botany curriculum includes the technique of cultivation of mushrooms. So



students were provided with atraining on mushroom cultivation technique in Agricultural
College, Vellayani, TVM, and started cultivating mushrooms in a regular basis in our
department.

Plant Tissue Culture

Plant tissue culture methods and technique are still a high demanding thrust area in the field
of biotechnology to seek for a job or as to develop a start up lab or an industry. Plant tissue
culture is already a part of B.Sc and M.Sc botany curriculum of most of the universities in
Kerala, but they are not getting a complete first hands lab experience or exposure on this till the
end of curriculum. The Department of Botany, Govt. College of Women has a sophisticated
tissue culture lab with four cabins for chemical storage, media preparation and sterilization,
inoculation and for incubation. Knowing the strength of our department, the department has
included plant tissue culture - clone making and training as one of the focus area with the
following objectives.

Developing clones of Banana, Orchids and gymnosperms

Gymnosperms members are well adopted to strive extreme xeric condition and the evergreen
nature of the plants make it as a potential plants in gardening as well as a revenue plant. Even
though the evergreen nature of the plant and lack of regular supply of water make an advantage
of the plants the main drawback of this group is the lack of availability of seedlings due poor
availability of seeds as well as long germination time. In markets, the seedling of Cycas, Zamia
and Conifers cost around Rs: 1000/- per seedling and the demand to supply ratio is very high too.

Tissue culture training for students of our department/college: Getting training on tissue
culture itself is a skill especially for jobseekers in biotech industry. So one of the prime
objective for this programme is training the student. Initially we have selected 10 students for
the training, that includes students fromB.Sc, M.Sc and PhD candidate.

Biofertilizer production

Biofertilizers are used in agriculture for improved production and reduction of chemical
fertilizers. Botany department was taken initiatives in the production of biofertlizers of fungal
and bacterial origin. Microbes were isolated and identified. Large scale production and research
is under progress. Students and teachers took training on this field from Kerala Agricultural
College, Vellayani.

6. Biocomposting

Colleges are good source of biodegradable waste materials. For making the campus more
green and clean, Biocomposting was taken as one of the objectives. We isolated microorganisms
which speed up the biodegradable vegetable waste and cultures is on progress. Training in



developing Compost inoculums was given to the faculties and students from Agricultural
college, Vellayani.

Orchidarium

As a part of campus beautification and as an addentum to our botanical garden we prepared
an orchidarium in the green house. Hundreds of orchids were collected which includes more than
25 varieties and were established in the green house.

Vegetable gardening

Vegetable gardening is one of the main aspects in horticulture. Students have been actively
involved in cultivating different vegetable crops in available areas mostly in terrace.

Carbon Foot Print
Money spent for transportation by per person per day — Rs.40/-

No of LPG cylinders used per month — 1

Amount of fuel used per day for the operation of generators — 2L (Rs. 120/-)
Transportation charges for office goods — Rs. 1350/Month

Transportation charges for canteen materials — Rs. 1000/Month

Burning of fossil fuels is the main source and cause of carbon dioxide release to the
atmosphere. Carbon dioxide release for the stakeholders to reach the college is very high. It is
contributing to the global warming and increasing the pace of climate change. The cost of using
the cars is very high and therefore discourages stakeholders from using them. If a College bus is
servicing for the staff and students, carbon dioxide released for the stakeholders can be reduced.
More trees may be planted in the campus to make a source of sink for the carbon dioxide and for
other green house gases.

RECOMMENDATIONS AND CONCLUSION

The green auditing exercise have brainstormed and implemented practical ways to reduce
your negative impact on the environment. It will create awareness around the use of the Earth’s
resources in your home, college, local community and beyond. Green Audit is the most efficient
way to identify the strength and weakness of environmentalsustainable practices and to find a
way to solve problem. Green Audit is one kind of professionalapproach towards a responsible
way in utilising economic, financial, social and environmentalresources. Green audits can “add
value” to the management approaches being taken by the collegeand is a way of identifying,
evaluating and managing environmental risks (known and unknown).

There is scope for further improvement, particularly in relation to waste, and
watermanagement. The college in recent years considers the environmental impacts of most of



itsactions and makes a concerted effort to act in an environmentally responsible manner.
Eventhough the college does perform fairly well, the recommendations in this report highlight
manyways in which the college can work to improve its actions and become a more
sustainableinstitution.

Suggestions

Some of the very important suggestions are:-

a) In campus small scale/medium scale/ large scale reuse and recycle of water system is
necessary.

b) Increase recycling education on campus.

c) Increase Awareness of Environmentally Sustainable Development- Use every
opportunityto raise public, government, industry, foundation, and university awareness by
openlyaddressing the urgent need to move toward an environmentally sustainable future.

d) Educate for Environmentally Responsible Citizenship- Establish programs to
produceexpertise in environmental management, sustainable economic development,
population,and related fields to ensure that all university graduates are environmentally literate
andhave the awareness and understanding to be ecologically responsible citizens.

e) Practice Institutional Ecology- Set an example of environmental responsibility
byestablishing institutional ecology policies and practices of resource conservation,recycling,
waste reduction, and environmentally sound operations.

f) Involve All Stakeholders- Encourage involvement of government, foundations,
andindustry in supporting interdisciplinary research, education, policy formation, andinformation
exchange in environmentally sustainable development. Expand work withcommunity and
nongovernmental organizations to assist in finding solutions toenvironmental problems.

g) Collaborate for Interdisciplinary Approaches- Convene university faculty
andadministrators with environmental practitioners to develop interdisciplinary approachesto
curricula, research initiatives, operations, and outreach activities that support anenvironmentally
sustainable future.

h) Adopt the proposed Environmentally Responsible Purchasing Policy, and work
towardscreating and implementing a strategy to reduce the environmental impact of its
purchasingdecisions.

i) Increase reduce, reuse, and recycle education on campus.

Recommendations
1. Installation Biogas plant and Compost units
Installation of Solar panels to generate electricity
Installation of Incinerators to dispose sanitary napkins
Installation of rain water harvest methods on roof top and ground.
Dig sufficient rain water pits in the 18 acre campus wherever possible and maintain it
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regularly.
6. Set up water recycling unit where the recycled water can be used for gardening in
collegeand hostels.
7. Grow up vegetable garden and medicinal garden and gradually develop it as a
AUrsery.
8. Develop a butterfly garden that arouse appreciation towards flora and fauna diversity.
9 Cut down ‘acacia trees’ and ‘rubber trees’ which is abundant in campus and grow
updiversity and let it become a natural laboratory for students, researchers and
scholars.
10. Name all the trees and plants with its common name and scientific name.
11. Display boards of fauna diversity to generate enthusiasm for learmers.
12. Layout ‘Green Chemistry’ that reduces or eliminates the use or generation of
hazardoussubstances in the design, manufacture and apphication of chemical products.
13, Install waste water system for chemistry labs.
14. Organize earn while learn eco-friendly programmes
15. Conduct exhibitions for parents and public on environment and sustainable practices.
|6. Organize earn while learn eco-friendly programmes.
17. Arrange training programmes on environmental management system and
natureconservation.
18. Declare the campus plastic free and implement it thoroughly.
19. Adopt an environment policy for the college.
20. Establish an E-waste collection centre in campus.
21. Ensure participation of students and teachers in local environmental issues.
22. Renovation of cooking system in the canteen to save gas.
23. Establish a purchase policy that is energy saving and eco-friendly.
24. Replace incandescent and CFL lamps with LED lights.
25. Replace LCD computer monitors with LED monitors.
26. Conduct seminars, workshops and exhibitions on environmental education.
27. Establish water, energy and waste management systems.
28. Avoid plastic/thermocol plates and cups in the college level or department level
functions.
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PREFACE

Energy conservation methods are one of the most important topics of concern in
most countries. Energy auditing is the monitoring and analysis of the use of energy
including submission of report containing recommendations for improving energy
efficiency and an action plan to reduce energy consumption (The Energy Conservation Act,
2001). It is a study to determine how and where energy is used, and to identify methods for
energy savings. It identifies all the energy streams in a system and quantifies the use of
energy according to its discrete functions. It facilitates a systematic approach to the energy

management in a system, trying to balance the total energy input with its use.

The energy audit of Women's College was carried out by the Department of Physics
on behalf of IQAC, under the supervision of the Energy Audit team. The energy auditing is
an on-going process, a part of a larger procedure to ensure long term sustainable
development. Based on the outcome of our analysis of data we have enlisted probable
solutions in order to ensure minimizing energy waste and maximizing energy potential in

the campus. We hope that the audit will be fruitful in terms of energy conservation.

1. SITE DETAILS

The Government College for Women Thiruvananthapuram is a pioneering institution of
higher education in south India. It is the sixth oldest college in Kerala and one of the oldest

women'’s colleges in the country. Started as the Sircar Girl’s School in 1864 by the royal



family of Travancore, it was elevated to the status of a first-grade college and was renamed
“H.H. The Maharaja’s College for Women” in 1920. The Government College for Women was
established with a clear mission to provide women with a modern, liberal education and
thus transform society and the nation. The college is still committed to the ideas of liberal
education and recognizes the fact that times have changed that it must adapt and evolve to
keep up with the rapidly changing world. So, the College addresses the needs of the society
through providing quality non- formal education also. In academic and co-curricular
activities, the College has been a model institution. We have 18 PG departments offering a
variety of arts and science master’s degree courses. There are13 blocks of buildings spread
across 10.9 acres (4 Hect 42.69 Ares) of land. The block-wise diagram of the college
premises is shown at the end of this report.

The only source of energy for the college is the electricity from Kerala State Electricity

Board (KSEB). The electricity is mainly utilized for the following purposes

() For lighting and operating fans in the office, staff rooms, class rooms and
laboratories
(ii) For Air conditions in laboratories and seminar hall

(iii)  For operating office equipment such as computers, printers and photocopiers.
(iv)  For pumping of drinking water
This audit was undertaken in order to verify how effective these steps were, and also to
identify loop holes, if any, in the existing practices, along with outlining measures for
enhancing energy utilization.
The vast campus and the large number of rooms being in use as classrooms and

other facilities necessitated the implementation of a separate transformer for the college.



The entire electric cables were laid in underground ducts, which was in sync with

environment protection also.

2. OBJECTIVES

The primary objective of any energy audit is determining ways to reduce energy
consumption per unit of product output or to lower operating costs (Energy Audit Manual
of the Energy Management Centre, Government of Kerala). The recommendations of the
study will become a basis for future schemes of better energy consumption and
preservation throughout the organization.

Specific objectives of the study are:
¢ Conduct a simple Walk-Through audit or observation of the energy consumption
of electrical appliances within the College buildings
o Verify the steps adopted for energy management in the campus
¢ Spot the inefficient or inadequate practices, if any
e Improve the energy preserving measures and methods

¢ Formulate feasible steps and measures to be adopted in the campus

3. METHODOLOGY

Energy audits are primarily classified into

Preliminary Audit and Detailed Audit



A Preliminary Audit uses existing data to look extensively at the existing energy
consumption patterns and identifies the areas for improvement, sets “reference points”,
and identifies areas for more in-depth study. A Detailed Audit is more comprehensive and
is carried out in phases, evaluating all major energy using systems. It estimates energy
savings and cost, and accounts for the energy use of all major equipment. Since the
Detailed Audit is meant for industry, and because of the limited size and the amount of

energy consumption of the institution, the Preliminary Audit method was chosen.

4. DATA COLLECTION

For the purpose of this audit, audit groups for specific areas were formed. Data was
collected through e Visual inspection and observation e Verification/ Identification of
energy consumption e Detailed calculations, analyses e Validation

The college had formed an Energy Audit group in with Dr. Sagar, S, Assistant Professor
of Physics as the convener. Inspection and data collection were carried out with the help of
one member from each department. The final report submitted to the Principal in May

20109.

5. DATA ANALYSIS

The gathered data was then quantified and segregated according to the following
criteria:

(1) Block-wise average energy usage

(2) Energy consumption by end use

(3) Consumption equipment-wise and



(4) Rate of consumption month-wise.

The quantified data are presented below as figures and tables for easy reference. The
consumption of energy block-wise is shown in Table 1. The number of different electrical

appliances in each block is given in Table 2. The energy consumption by end use is shown

in figure 1.

Table 1 Average use of energy block-wise

Block-wise average energy usage

Sl.No. Block Average Monthly
Consumption
(kWh)
1 Physics & Chemistry 840
2 Botany & Zoology 750
3 Home Science 130
4 Music & AH 98
5 Statistics 340
6 Waiting room 34
7 GV Raja block (History & 395
Economics)
8 Office 361
9 New Auditorium 966




10 Fitness centre 22

11 Continuing Education 219

12 Philosophy, Psychology & 1022
Mathematics

13 | Library 540

Table 2. Block-wise Number of different electrical appliances

Flour Incan Print Lab ]
LCD Phot . | Refri| Exha
esce . | desc LED | Com | er .| equi
BLOCK Fan | AC |Proje CFL ocopi gerao| ust
nt ent Tube |puter| cum pme
ctor er tor | fan
Tube Bulb SCann nts
Physics &
] 283 | 148 | 10 7 2 4 0 28 5 2 30 i} 30
Chemistry
Botany & Zoology | 140 | 395 1 5 0 i} o 8 5 1 10 3 o
Home Science 23 24 1 2 1 i) 0 5 3 0 3 1
Music & AH 56 38 2 1 1 4 o 4 2 3 i} i} o
Statistics 79 45 5 3 0 0 o & 2 0 0 0 o
Waiting room 8 B8 0 0 0 0 0 0 0 0 0 1
GV Raja block 74 68 0 5 0 0 o 5 2 0 0 0 o
Office 51 38 1 0 0 0 o 22 16 2 0 0 o
Mew Auditorium | 112 | 88 1 1 1 3 o 3 4 0 0 1 o
Fitness centre ] ] 1] 0 0 0 0 0 1] 0 0 0 0
Continuing
] 42 1 i} i} i} o 20 1 1 i} 1 o
Education
Philosophy 130 | 96 1 i} o 35 i} 3 1 5
Library 111 | 50 0 0 0 1 0 10 0 0 0 3
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Fig.1. Energy consumption by end use

6. MAJOR FINDINGS

Since this was a Preliminary Audit, the findings are formulated as per the norms for
this stipulated by the Energy Audit Manual of the Government of Kerala. From the
quantitative analysis of the gathered data, the following findings have been reached.
i. The power for lights and fans is the highest consumption based on end
use (33%)
ii. The Philosophy, Psychology & Mathematics Block records the highest rate
of consumption
iii. Laboratory equipment show the highest rate of consumption equipment-
wise

iv. The month of March shows the peak in consumption



Based on the physical observation and the analysis of data collected, certain areas have

been identified as areas of attention.

i. Old wiring cables in many parts of the campus leading to loss of energy
ii. Old water pipelines in several parts of the campus leading to waste of
energy
iii. Certain classrooms are under-illuminated, certain classes have more
lights than required
Most of the office equipment are usually left without turning them off and are using
electricity as Vampire loads. Electronics appliances (computer, printer, etc.) are still ON
when connected to power point even though they are turned off.

The study could identify a large scope for saving energy in the campus, including
updating of technologies in laboratory equipment, replacing old electrical cables and
pipelines, replacing lights with LEDs, ensuring even lighting facilities in rooms, use of Solar
panels as a main source of lighting, especially common areas and replacing old gadgets in
laboratories

Based on the study, certain areas were identified as requiring immediate

improvement. These are (a) Replacing lights bulbs and tubes with LEDs (b) Repairing and
updating laboratory equipment (c) Encouraging students and staff to switch off electrical

gadgets and turn off the water taps when not in use

The study could also identify certain areas that necessitated more detailed study and
long-term planning. These were (i) Planning the electrical wiring more efficiently (ii)

Installing solar panels in possible buildings/ blocks



7. SUMMARY AND RECOMMENDATIONS

A well-prepared electrical wiring plan for the campus, which would help identify
unused points of power and also in re-wiring the buildings. Even though the heritage
nature of buildings and Government restrictions may not help in wide installation of roof
top solar panels, certain locations like the top of library building can be used for installing
solar panels which would cut down power consumption. Installation of a suitable Bio-gas
plant is to be done to save energy used for heating water in Science laboratories.

Rigorous training is needed for both students and staff to inculcate awareness for the
need of energy conservation. If everyone ensures switching off lights, fans and electrical

gadgets that are not in use energy can be saved considerably.

Some recommendations based on general observations carried out throughout the
College buildings are listed below. The listis in a prioritized order, such that the most

urgent where immediate actions are needed to be executed are listed first.

(i) Steps should be taken for the implementation of a separate transformer for the
college as the total load of the college is high.

(ii) Apply energy conservation measures. Isolate or unplug leech loads from power when
not in use (i.e. rechargeable equipment, computer and any other electronic devices
with standby modes).

(iii) Remove faulty light holders and bulbs or remove live wire from socket inside the
light holder.

(iv) Remove any faulty appliances located in the building.



gnt

(v) Isolate or unplug faulty air conditioners and service the air conditioner units yearly.

(vi) Establish Energy Efficiency and Conservation steering committee to take lead with
energy efficiency initiatives and management within the buildings

(vii) Electric fans should be serviced and bearings replaced wherever necessary.

(wiii) Renovate or improve the lighting control, i.e. add more switches to existing
rooms/spaces where only one switch controls more than 10 lights, especially the
lights in large meeting rooms

(ix) Use air conditioners only if the room is very well sealed (i.e. if the room has no seals
on the door and frequently open at times do not use A/C)

(x) Remove lights or reduce the number of lights per location

(xi) Replace all lights with energy efficient LED light bulbs

(xii)Replace old existing outdoor air conditioner units with energy efficient ones

(xiii) The scope for non-conventional energy should be utilized.
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