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Preface

Throughout the annals of history, educational institutions have consistently played
a pivotal role in addressing the pressing challenges of their times, guiding societal
progress and shaping the intellectual landscape. In contemporary times, a global
movement has taken root within these institutions, championing sustainability and
aspiring to achieve recognition as carbon-neutral schools. A watershed moment in
this global endeavor unfolded in 2018 when the state of Kerala in India emerged as
a pioneer in establishing 15 carbon-neutral schools, employing innovative strategies

that set a new standard for environmental consciousness.

Concurrently, local self-governments, exemplified by the proactive engagement of
the Meenangadi Grama Panchayath, embraced the “Carbon Neutral Meenangadi”
project. This initiative reflects a concerted effort to actively pursue carbon-neutral
status, with Ottotractions standing as a key knowledge partner, providing invaluable
insights and expertise.

Furthermore, Ottotractions has demonstrated unwavering support for the “Carbon
Neutral Kattakkada” project, a transformative initiative within a legislative assembly
constituency in Kerala. The project ambitiously strives to achieve net-zero status for
all public establishments, aligning itself with the prestigious BEE's Shunya or
Shunya Plus rating. Notably, even major entities such as Indian Railways are
committed to achieving net-zero status for their non-traction buildings soon. These
collective endeavors signify a broader trend in our country towards sustainability—
a movement that not only deserves recognition but also serves as a model worthy

of emulation.

However, it is crucial to acknowledge the challenges inherent in the pursuit of
carbon neutrality. While the concept is commendable, it does not guarantee
permanent carbon capture, and the implementation can incur significant costs.
Despite these challenges, the movement underscores the substantial role that
educational institutions can play as catalysts for positive change, influencing not

only the present but also shaping the future trajectory of sustainable practices.



The transformative potential of any academic institution, regardless of its
geographical location—whether nestled in a remote village or situated in an urban
setting—is indeed significant. By assuming leadership roles within their
communities, educational institutions can actively champion and influence the
widespread adoption of carbon-neutral living practices, setting an example for
others to follow.

To effectively address the major contributors to carbon emissions—Energy,
Transportation, and Waste—coordinated efforts for reduction are paramount.
Initiatives targeting these sectors may range from low-cost behavioral changes to
high-cost technological investments. Proper education of students on the concept
of carbon-neutral campuses and the methods to achieve it is essential in facilitating

these transformative changes, fostering a culture of environmental responsibility.

In India, the momentum behind carbon-neutral campuses is steadily gaining
traction. The implementation of Green Audits in campuses involves a
comprehensive assessment of greenhouse gas emissions and carbon
sequestration from relevant sources. The recommendations derived from these
assessments are strategically designed to diminish the carbon footprint and guide
campuses towards becoming carbon-neutral environments, exemplifying a

commitment to sustainable practices that resonate on a global scale.

B Zachariah
Director
OTTOTRACTIONS
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Background

In developed nations, educational institutions are actively embracing a sustainable
future by transforming into carbon-neutral and environmentally conscious spaces.
Recognizing their environmental impact, these institutions are taking proactive
measures to mitigate and neutralize their effects. The journey toward carbon
neutrality involves a multifaceted approach, including efforts to reduce greenhouse
gas emissions, minimize energy consumption, adopt energy-efficient technologies,
increase the utilization of renewable energy sources, implement green cover

initiatives, and emphasize the significance of sustainable energy practices.

Institutions that have committed to achieving carbon neutrality are demonstrating a
heightened awareness of the threat posed by global warming and are making
deliberate efforts to reverse this concerning trend. However, it's noteworthy that the
propagation of such initiatives has not yet taken root in many developing countries,
particularly among students. The need for extensive studies and awareness
campaigns in these regions is evident to foster a broader understanding and

commitment to sustainable practices.

The United Nations introduced the Sustainable Development Goals (SDGs) in 2015
as a powerful catalyst for transformative change. These goals serve as a
comprehensive action plan, aiming to propel the planet and society towards
prosperity by the year 2030. Offering a strategic framework, the SDGs present an
opportune avenue for devising multifaceted operational strategies to adapt to climate
change. Encompassing pivotal aspects of human progress and sustainable
development, the SDGs tackle challenges like poverty, hunger, and climate change.

Additionally, they address crucial issues such as gender equality, access to clean
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water and sanitation, and the promotion of responsible consumption and production.

The Green Audit conducted at Rajagiri College of Management & Applied science, is
geared towards aiding the campus in minimizing its carbon footprint. The
overarching goal is to educate the future leaders about effective strategies for carbon
mitigation, utilizing the campus as a tangible model for sustainable practices. This
comprehensive audit not only addresses carbon reduction but also evaluates the
institute's responses to Sustainable Development Goals (SDGs), specifically
targeting SDG 3, 6, 7, 9, 11, 13, and 15.

Furthermore, the Green Audit serves as an educational tool for both students and
teachers. It aims to familiarize them with the concept of carbon footprint and
empowers students to gather relevant data on carbon emissions and sequestration
within their campus. The ultimate objective is to equip students with the skills needed
to calculate the specific carbon footprint of the campus, fostering a deeper
understanding of environmental impact and sustainability. The project also suggests
plans to make the campus carbon neutral or even carbon negative by implementing

carbon mitigation strategies in areas such as,

Energy
Transportation

Waste minimisation

a o T p

Carbon Sequestration etc.

The primary goals of the audit include:

* Raising awareness among students and teachers about the concept of carbon
footprint and sustainability.
» Estimate the specific carbon footprint of the campus and categorizing it as

either carbon negative, neutral, or positive.

®* Developing carbon mitigation plans informed by the generated data to

systematically reduce the campus's carbon footprint.
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RAJAGIRI COLLEGE OF MANAGEMENT & APPLIED SCIENCE

Rajagiri College of Management and Applied Sciences, Kakkanad is the
conception of thea vision of the Sacred Heart Province of Carmelites of Mary
Immaculate (CMI) Congregation, the first indigenous Catholic religious
congregation in India. The institution marked its inception in the year 2005 and
is modelled on the dream and vision of Saint Kuriakose Elias Chavara, the
founder of CMI Congregation and a social reformer of 19th century. Celebrating its
crystal jubilee the college aims at the formation of future leaders who intellectually,
spiritually and morally champion the cause of justice, love, truth and peace. It is
situated at the Rajagiri Valley campus which is beautifully landscaped on the
banks of Chithrapuzha and Kadamprayar. The campus takes pride in its
proximity to major industrial and technological establishments. Affiliated to Mahatma
Gandhi University, the college offers two post graduate programmes and ten
undergraduate programmes in Commerce, Management, Computer Science,

Animation and English.

The college is headed by Dr. Laly Mathew, Principal with a team of unwavering
associates comprising of sixty-six faculty members in five departments and twenty-
eight supporting staff with a vision of transforming an individual to an integral and
ideal human being. The college strives to fulfill its mission to mould individuals to

become responsible citizens with intellectual, social and environmental awareness.

Occupancy Details

Particulars 2023-24
Total Students 1856
Stalffs 100
Total Occupancy of the college 1956

To determine per capita carbon emissions, the calculation exclusively considers the
student population. The campus actively engages in routine green audits to
meticulously track the impact of its practices on sustainability. This proactive
approach aims to instil a sense of responsibility among students, fostering a

community of future champions committed to sustainable living practices.
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The overarching ethos is one of reciprocal care, emphasizing that by nurturing

nature, nature reciprocates.

The institution is dedicated to implementing the recommendations derived from the
green audit reports, striving to adopt sustainable practices that align with
environmental best practices. Additionally, the campus encourages innovative in-
house activities, serving as a model that can be replicated by peer groups. These
initiatives reflect a commitment to continuous improvement and the dissemination of

sustainable practices within and beyond the campus community.

It is noteworthy that all the images of flowers and plants featured in this report are
the result of collective efforts by students and faculty who actively planted and
preserved them. This hands-on involvement underscores the campus's commitment
to not only theoretical sustainability but also the tangible cultivation of a greener and
more eco-conscious environment, symbolizing a harmonious coexistence between

the institution and nature.

The Audit Team

Er. B V Suresh Babu, Accredited Energy Auditor, BEE
Dr. C.K Peethambaran, Agricultural Expert,(Flora)

Dr. P N Krishnan, Consultant (Agro Informatics)

Dr. E K Eswaran, Consultant (Fauna)

Er. B Zachariah, Chief Consultant
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BASELINE DATA SHEET FOR GREEN AUDIT

Rajagiri College of Management and

1 | Name of the Organisation Applied Sciences.
. Rajagiri College of Management and
2 Q_drg;?ls)s (include telephone, fax & Applied Sciences,Rajagiri valley P.O,
Kakkanad, Kochi - 682039
2 | Year of Establishment 2005
3 Name of building and Total No. of | Rajagiri College of Management and
Electrical Connections/building Applied Sciences (1)
4 | Total Number of Students Boys | 1010 | Girls | 846 |[Total | 1856
5 | Total Number of Staff 100
6 | Total Occupancy 1956
7 | Total area of green cover 80%
8 | Type of Electrical Connection HT \ 0 \ LT | 1
9 | Total Connected Load (kW) 68
10 | Average Maximum Demand (KVA) -
11 '(I'I\c/l)g?l built up area of the building 9560
12 | Number of Buildings 1
13 | Average system Power Factor 0.99
14 | Details of capacitors connected Nil
Transformer Details (Nos., kVA, TR1
15 i
Voltage ratio) 0
. DG1 |DG2 | D DG4
15 | DG Set Details (KVA) Gl |DG2 | DG3 | DG4 | DGS | Remarks
62.5
. Rating Nos. Remarks
16 | Details of motors 510 10 >
Brief write-up a_bout the firm and Installed Solar power plant, Energy
the energy/environmental : X .
17 . o conservation projects, Rain water
conservation activities already h .
arvesting
undertaken.
c b Teleph Joby Jacob
18 ontact Person, Telephone 9895167004

number & Email

office@rajagiricollege.edu.in
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METHODOLOGY
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2.1. Sensitisation

The effectiveness of Low Carbon campus initiatives hinges on the collective
engagement of every member within the campus community, encompassing
students, teachers, and staff alike. To facilitate this inclusive approach, a dedicated
team consisting of students, teachers, and staff was formed to actively participate in
the audit process. Recognizing the importance of awareness and understanding, a
comprehensive sensitization program was conducted among both students and

teachers to familiarize them with the concept of carbon footprint.

This collaborative effort underscores the commitment to a holistic involvement in
sustainable practices, where each stakeholder within the campus plays a pivotal
role. By fostering awareness and education on carbon footprint, the campus
community is not only informed but also empowered to contribute meaningfully to the
collective goal of reducing carbon impact. The formation of a dedicated team
signifies a shared responsibility, ensuring that the Low Carbon initiatives are not only

successful but also ingrained in the collective consciousness of the entire campus.

As part of the audit process, a concerted effort was made to sensitize both students
and staff members about the project, equipping them with the necessary training to
actively contribute to the data collection team. This strategic approach aimed to
conduct the survey in a participatory mode, ensuring that awareness permeates to

the grassroots level within the campus community.
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During the field visits for data collection, a key emphasis was placed on the team's
role in disseminating these ideas to their homes and friends. This intentional
outreach strategy was designed to facilitate a horizontal and vertical spread of the
message, reaching a broader audience. It is anticipated that the approximately 1956
occupants of these campuses will, in turn, extend the message to an equivalent
number of households, resulting in the potential dissemination of this important

message to around 7824 individuals.

This approach not only enhances the reach of the project but also transforms it into a
community-wide endeavour, emphasizing the importance of individual participants
acting as ambassadors for sustainable practices in both their immediate and

extended social circles.
2.2 Estimation of carbon footprint

A carbon footprint serves as a quantifiable metric, measuring the volume of
greenhouse gases—predominantly carbon dioxide—emitted into the atmosphere
due to a specific human activity. This metric can encompass a broad range, from
individual actions to the collective impact of families, events, organizations, or entire
nations. Typically expressed as tons of CO, released annually, this figure can also
be complemented by tons of CO,-equivalent gases. These equivalents include
methane, nitrous oxide, and other greenhouse gases that contribute to the overall

impact on climate change.

The concept of Global Warming Potential (GWP) further refines our understanding of
the environmental impact of different gases. GWP is a quantitative measure of how
much heat a particular greenhouse gas traps in the atmosphere within a defined time
horizon, relative to the heat-trapping capacity of carbon dioxide. This metric was
developed to facilitate comparisons of the global warming impacts associated with

various gases.

More specifically, GWP represents the amount of energy that the emissions from
one ton of a particular gas will absorb over a specified timeframe, relative to the
emissions from one ton of carbon dioxide (CO,). By utilizing GWP, we can better
grasp the relative contributions of different gases to the greenhouse effect, allowing

for a more comprehensive assessment of their environmental consequences. In
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essence, GWP serves as a crucial tool for understanding the nuanced and varied

impacts of diverse greenhouse gases on global warming.

Global Warming Potentials (IPCC Second Assessment Report)
_ Chemical - Global Warming
Species Lifetime (years)| 20 | 100 | 500
formula
years | years | years
Carbon dioxide C0O2 variable § 1 1 1
Methane * CH4 1243 56 21 6.5
Nitrous oxide N20 120 280 | 310 | 170
HFC-23 CHF3 264 9100 |11700| 9800
HFC-32 CH2F2 5.6 2100 | 650 | 200
HFC-41 CH3F 3.7 490 | 150 | 45
HFC-43-10mee C5H2F10 17.1 3000 | 1300 | 400
HFC-125 C2HF5 32.6 4600 | 2800 | 920
HFC-134 C2H2F4 10.6 2900 | 1000 | 310
HFC-134a CH2FCF3 14.6 3400 | 1300 | 420
HFC-152a C2HA4F2 1.5 460 | 140 | 42
HFC-143 C2H3F3 3.8 1000 | 300 | 94
HFC-143a C2H3F3 48.3 5000 | 3800 | 1400
HFC-227ea C3HF7 36.5 4300 | 2900 | 950
HFC-236fa C3H2F6 209 5100 | 6300 | 4700
HFC-245ca C3H3F5 6.6 1800 | 560 | 170
Sulphur hexafluoride SF6 3200 16300(23900|34900
Perfluoromethane CF4 50000 4400 | 6500 | 10000
Perfluoroethane C2F6 10000 6200 | 9200 | 14000
Perfluoropropane C3F8 2600 4800 | 7000 (10100
Perfluorobutane C4F10 2600 4800 | 7000 {10100
Perfluorocyclobutane c-C4F8 3200 6000 | 8700 [12700
Perfluoropentane C5F12 4100 5100 | 7500 {11000
Perfluorohexane C6F14 3200 5000 | 7400 {10700

The approach to calculating carbon footprints is continually evolving, emerging as a
pivotal tool for greenhouse gas management. In the current study, we are actively
engaged in estimating carbon emission data from the campus, categorizing it into
four distinct and crucial dimensions. This methodology not only allows us to quantify
our environmental impact but also contributes to the broader understanding of
greenhouse gas management, paving the way for more effective and targeted

sustainability strategies.

By adopting a comprehensive approach to categorizing carbon emissions, we aim to
delve deeper into the intricacies of our campus's environmental footprint. This
evolving methodology is reflective of our commitment to staying at the forefront of
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sustainable practices, contributing to the ongoing discourse on effective greenhouse
gas management within academic institutions. As we refine our understanding and
measurement of carbon footprints, we position ourselves to make informed decisions

that align with our environmental stewardship goals.

Energy
Transportation

Waste minimisation

WD

Carbon Sequestration

Carbon neutrality entails attaining a state of equilibrium in greenhouse gas (GHG)
emissions by offsetting the amount of carbon released into the atmosphere through
human activities with an equivalent amount sequestered in carbon sinks. This holistic
approach is imperative for curbing the rise in atmospheric concentrations of GHGs
stemming from diverse socio-economic, developmental, and lifestyle activities. The
goal is to employ biological or natural processes to counteract the emissions,

aligning with sustainable practices.

Recognizing the complexity of addressing climate change, carbon neutrality goes
beyond the simplistic solutions of solely transitioning to renewable energy or
offsetting GHG emissions. Instead, it serves as a catalyst for fostering innovation in
new developmental activities. This approach aims to provide a viable and effective
means of addressing the multifaceted challenges posed by climate change. By
encouraging innovative thinking and sustainable practices, carbon neutrality serves
as a strategic and comprehensive response to the environmental issues associated

with human activities.
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Energy

In the campus, carbon emissions resulting from energy consumption are classified
into two distinct categories: namely, energy derived from Electrical sources and
Thermal sources. The evaluation of energy utilized for transportation purposes falls
within the purview of the transportation sector. This systematic categorization
enables a more detailed understanding and assessment of the campus's carbon
footprint, providing valuable insights for sustainable energy management and

environmental conservation efforts.

A detailed energy audit is conducted to understand the energy consumption of the
campus. Information on total connected loads, their duration of usage and
documents like electricity bills are evaluated. Connected loads are calculated by
conducting a survey on electrical equipment on each location. Duration of usage was
found out by surveying the users. The survey of equipment was conducted in a

participatory mode.

The fuel consumption for cooking, like LPG, was studied by analysing the annual fuel
bills and usage schedules during the study. Discussions were carried out with the

individuals concerned who actually operate the cooking system.
Transportation

The calculation of carbon emissions stemming from transportation involves the

application of a specific formula, delineated as follows:

Carbon Emission = Number of Each Type of Vehicles x Average Fuel
Consumed Per Year x Emission Factors (Based on the
Fuel Used by the Vehicle)

This formula encapsulates a multifaceted approach to assess the environmental
impact of transportation. The "Number of Each Type of Vehicles" accounts for the
diversity in the vehicle fleet, acknowledging variations in emission profiles across
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different types. The "Average Fuel Consumed Per Year" parameter reflects the
aggregate fuel consumption, providing a comprehensive view of the overall energy
usage within the transportation sector. The "Emission Factors," tailored to the
specific fuel utilized by each vehicle, introduce a nuanced dimension to the
calculation by considering the varying environmental impact associated with different
fuel types.

This methodological framework enables a thorough and precise evaluation of carbon
emissions, facilitating a data-driven understanding of the environmental footprint
attributed to transportation activities. It serves as a valuable tool for sustainability
initiatives, allowing for targeted interventions and informed decision-making to

mitigate the ecological impact of transportation.

Waste Minimisation

The waste produced within the campus plays a significant role in contributing to
greenhouse gas emissions. Consequently, to comprehensively gauge the total
carbon footprint of the campus, it becomes imperative to estimate the greenhouse
gas emissions arising from the waste generated through the activities of students,

teachers, and staff.

To ascertain the volume of waste generated, a systematic approach has been
adopted. This involves strategically placing measuring buckets across various
locations within the campus to collect the daily waste generated by the diverse
community of students, teachers, and staff. Subsequently, the collected waste is

meticulously weighed to quantify its mass accurately.

This meticulous measurement and weighing process provides a quantitative
foundation for assessing the environmental impact associated with the waste
generated on campus. By accounting for the diverse sources and activities that
contribute to this waste stream, the calculation of greenhouse gas emissions
becomes more nuanced and reflective of the campus's overall sustainability
performance. This data-driven approach is pivotal in formulating targeted strategies
for waste reduction, recycling initiatives, and ultimately mitigating the ecological

impact of campus activities.
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Carbon Footprint Estimation

The process by which trees remove carbon from the atmosphere is called carbon
sequestration. The amount or weight of carbon accumulated by a tree is called
carbon storage (Nowak et al., 2012). Carbon Sequestration is closely related to the
greenhouse emission reduction order imposed by Kyoto Protocol established in
2004. There are two basic methods of carbon sequestration viz. direct and indirect.
The direct method is implemented by immediately binding carbon components at the
sources of its formation- before it enters the atmosphere in specially designated
Landfills. The indirect method of sequestration involves using plants that bind carbon
dioxide in photosynthesis. During the present study, only carbon sequestration by
plants was estimated. Hence, it does not, therefore, account for carbon in dead
wood- whether standing or fallen. Similarly, the minimum diameter of a measurable
tree was 7cm and the smallest stem was defined as either a sapling or seedlings.
Similarly, carbon sequestered by grasses was not taken into account while

measuring the carbon sequestration potential of plants.

Seedlings: A living stem less than 15cm tall
A living stem greater than 15cm tall and with a diameter at
Saplings: bust height (DBH approximately -1.3m above the ground
level), less than 7cm
Tree: A living stem greater than 7cm at D BH
Study Area

The present work was carried out at the Rajagiri college, located at Kakkanad in
Ernakulam District. The campus sprawls amidst a diverse array of trees, creating a

vibrant and natural environment. The survey was conducted during February 2024.
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Determining the carbon content of trees

As the first step in determining the total carbon content of the trees the entire

campus was kept under study.

The biomass of plants comprises all woody stems, branches, leaves and root
systems. Biomass of trees can be calculated in two ways-destructive sampling and
non-destructive sampling. In the present study, the non-destructive technique
suggested by Jenkins et al (2011) of the Forest Research Agency of the Forest
Commission was used to calculate the carbon content of trees. This involved the

following steps: -

Fig 1 Carbon dioxide potential of trees

Demarcation of the area and collection of field data

4

Measurement of height and diameter at breast
heiaht of trees and estimation of aae

4

Demarcation of the area and collection of field
data

Estimation of above ground and below ground
hiomass

Total biomass

Estimation of carbon dioxide sequestration
potential of trees
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Estimating trunk biomass

To calculate the volume of the tree trunk the circumference of the tree trunk at chest
height (approximately 1.3m from ground level) was measured using a measuring

tape

Estimating the height of trees

The height of the tree was calculated by “the STICK method. For this, a stick and a
measuring tape were used. The length of the stick was of the same length as the
person’'s arm. The stick was held pointing straight up, at 90 degrees to the
outstretched, straight arm. Carefully walk backwards until the top of the tree lines up
with the top of the stick and that point is marked. The distance between the marked
point and the tree is roughly equivalent to the height of the tree (Fig ). From these

values volume of the tree trunk was calculated using the formula
V=mir 2 h

where:

V is the volume,

T is @ mathematical constant (approximately 3.14159),

r is the radius of the tree at chest height
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h is the height of the tree
Biomass = Volume X Nominal Specific Gravity

For estimating the Nominal Specific Gravity of a tree trunk the constant suggested by

Jenkin et al (2011) was used.
. For broad-leaved trees Nominal Specific Gravity = 0.53
. For conifers Nominal Specific Gravity = 0.39

Stick method of measuring the tree

Estimating root biomass

Tree’s root systems produce large quantities of biomass underground. Quantification
of root biomass is difficult. Hence, in the present study factor of 0.3 of the above-

ground

biomasses was used to estimate below-ground biomass as suggested by Shadman
et al (2022).

Estimation of carbon content based on the biomass of the whole tree
Biomass of the whole tree was calculated using the formula:
e Biomass of the whole tree= Trunk Biomass + Root Biomass

On average a tree consists of 72.5% dry matter and 27.5% moisture content. To
calculate the total dry weight the total biomass was multiplied by 72.5. Since carbon
occupies nearly 50% of total dry weight the total carbon content of the tree was

calculated multiplying total dry weight by 0.5.
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After estimating the total carbon content of the tree the carbon dioxide equivalent

sequestration of the tree was calculated as given below;

The atomic weight of carbon = 12

The atomic weight of oxygen = 16

The weight of carbon dioxide in a tree = 44 (16 X2 + 12) /12 =3.67

Thus, one tonne of carbon stored in the tree represents the removal of 44/12 or 3.67
tonnes of Carbon from the atmosphere and the release of 2.67 tonnes of oxygen

back into the atmosphere.
The weight of carbon dioxide Sequestered in a tree = Total carbon X 3.67

The above value represents the total carbon dioxide sequestered by a tree during
the entire life span of the tree. To ascertain the annual or yearly rate of carbon

dioxide sequestered the value was divided by the age of the tree.

Green Audit Report 2023-24
EA 1126 — Rajagiri College of Management and Applied Sciences






RESULTS AND
DISCUSSIONS
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College campuses are test beds for environmental change. The initiatives that are
emerging at the college are models for the larger society. Since many of the students of
the college are joining hands with the administrators to streamline operations of the
college, the campus contributes towards solving the problem of global warming. To this
end, Rajagiri College of Management and Applied Sciences started a comprehensive
plan to make the campus carbon neutral. Carbon neutral means contributing no net
greenhouse gases to the atmosphere either by not generating them or by offsetting
them through the process of greening the campus. All the activities including energy
consumption and waste management have their equivalent carbon emission and they
positively contribute to the carbon footprint of the campus. Even though there are many
natural sequestration processes involved in the campus the major one continues to be

the one where carbon di-oxide is sequestered by the plants in the campus.

Distribution of Trees in the Campus

The campus showcases a rich diversity of 244 varieties of trees and plants. Among
them are 278 Mango trees, 94 Guava trees, 31 Rose apple trees, 43 Jackfruit trees,
31 Rosewood trees, 80 Coconut trees, 29 Mangosteen trees, 17 Ashoka trees, 24
Lakshmi taru trees, and 118 Mahogany trees, along with numerous other species.
Additionally, the area is adorned with various ornamental plants and shrubs.

The butterfly garden, filled with nectar-rich flowers, attracts butterflies and other
delicate insects, contributing to local pollination efforts. The vegetable garden not only
provides fresh produce but also serves as an educational tool for students interested
in sustainable agriculture. The "Nakshatravanam," featuring various tree species, pays
homage to celestial constellations, embodying the college's dedication to preserving
Vedic and ancestral wisdom. In addition to this, the campus features a herbal garden
abundant with diverse flowering and medicinal plants, enriching its beauty and serving
as a valuable educational resource.
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Rajagiri college campus covers an area of 7 ha. Even though all plants with chlorophyll
contribute to sequestration of carbon, in the present study only trees having a diameter
of more than 7 cm at chest height (1.3 m above ground level) were included in carbon

sequestration calculations.

The most dominant species on the campus are Mangifera indicana, swetiena mahagoni
and cocos nucifera. This species are commonly seen in this area as it can survive
drought conditions, requires very little maintenance and can thrive in a range of soill
types. The campus also has certain legacy plants such as Ficus bengalensis. This is
the oldest tree on the campus. The exact age of the tree is not known to the staff of the
college. This tree has the maximum diameter at breast height. The exact age of most
the trees is not known as those trees were on the campus even before the land was
acquired for starting the college. Hence, approximate age of the tree was taken based

on the size, shape and discussion with local people.

Carbon sequestration Potential

Carbon stored in a tree is directly proportional to its biomass, increasing its diameter,
height, and canopy spread (McPherson 1998). The amount of carbon sequestration
depends on the growth characteristics of the tree species, the condition for growth
where the tree is planted and the density of the tree’s wood (Jana et al., 2010). The

total carbon sequestered by all the trees in a year is 6.4 Kg.

Oxygen released by the trees on the campus

In general, one kg of carbon stored in the tree represents the removal of 44/12 or 3.67
Kg of Carbon from the atmosphere and the release of 2.67 Kg of oxygen back into the
atmosphere. The total carbon stored by trees on the campus is 6.4. Hence, the
guantity of oxygen released by the trees of Rajagiri college Campus is 17.08 kg per

year.
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Constraints

e Carbon sequestration value computation involves a lot of variables like the girth
of the plant, per year increment, soil type, vegetation type, damage to the plant
due to human interference

e The amount of carbon dioxide sequestered by shrubs, small trees and grasses
have not been taken into account during the study.

e The indirect method of carbon sequestration in the campus was not taken into
account while estimating the carbon sequestration ability of the campus.

e Carbon sequestration rates fluctuate seasonally and annually. Assessments
should account for these variations over time. This was not considered in the
present study

e Since the actual age of the trees is not known an approximation is done while
calculating the carbon dioxide sequestered annually.

e Much of the vegetation in the college is still young and needs to be given more
time to mature further and have more potential for carbon stock storage in its

terrestrial carbon pools.
e Trees near buildings, roads, or utilities have restricted root space, affecting their

growth and carbon sequestration.

Recommendations and suggestions

e As this is the first time the carbon footprint of the campus is estimated, whether
the college has shown development over the previous years or not cannot be

estimated.

e A tree register of the campus is to be maintained of all the trees with diameter
more than 7 cm. They are to be properly numbered so that it will be possible to
study the growth pattern of the trees during subsequent years and to calculate

their carbon sequestration ability.
To ensure the improvement is further achieved, the major focus areas may include:

e Optimize resource usage through enhanced efficiency in processes and controls
e Avoid wastage through the use of technology and human-controlled processes

e Work towards water neutral campus

e Transition/expansion of clean energy sources with the aim of achieving 100%

green power
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Undertake “Zero Cost” Improvement projects with the participation of Students,
Faculty & Non-teaching staff

Usage of new & energy-efficient technologies to reduce energy consumption
Increase green cover by planting of trees with high carbon sequestration index
Engage stake holders within the campus and from nearby society through
increased

participation in structured events like Earth-day, Environment-day, Safety weeks,
etc.

Ensure effective management of Integrated Management System

Adopt, deploy and achieve certification to water efficiency management system
ISO

Ensure energy optimization and conduct of regular energy audit

Encourage and promote paperless documentation for official communication and

academic activities like online submission of assignments / providing notes
Sub-metering to identify high consumption areas of electricity to be able to drive

specific optimization initiatives

Review the possible impact of key events towards GHG emissions

Carbon Footprint Estimation

In accordance with the carbon footprint estimation methodology outlined in the

preceding chapter, this section provides a comprehensive breakdown of the carbon

emissions associated with this campus, specifically attributed to energy consumption,

transportation, and waste generation.

3.1. Energy Consumption

Base Line Energy Data

Rajagiri College of Management and Applied Sciences.

2023-24
1 Electricity KSEB (kWh) 42116
2 Electricity DG (kWh) 1050
3 Electricity Solar , Off grid (kWh) 0
4 Electricity (KSEB + DG + Off grid) kWh 43166
5 Electricity Grid Tied (kWh) 232505
6 Diesel (L) 3950.0
7 LPG (kg) 190.00
8 Biogas generated/year (kg) 123.75
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The campus relies on both electricity and thermal energy to facilitate its day-to-day
operations. Electricity is sourced from four distinct sources: the Kerala State Electricity
Board (KSEBL), Solar Photovoltaic (SPV) system, and one Diesel Generators (DGSs).
The campus utilizes DGs in instances of grid failure to ensure a continuous power
supply. Notably, the SPV system is grid-tied, meaning that in the event of a grid failure,

its electricity generation ceases.

The 182 kWp SPV system generates surplus power that surpasses the campus's
current electricity requirements. Consequently, the excess energy is exported into the
grid (KSEB), leading to a reduction in payment on the next electricity bill for the
campus. Therefore, the total electricity consumption comprises the sum of the billed

electricity, the variance between total solar generation and solar export, and the

electricity generated through DG sets. This dynamic system ensures a balanced and
efficient approach to meeting the campus's energy needs while incorporating renewable

sources and minimizing reliance on grid power during normal operation.

The campus has specific thermal energy needs, which are currently fulfilled using
diesel.Transportation demands are primarily addressed through the utilization of Diesel,
specifically in the buses that serve the campus. This choice aligns with the efficiency
and energy density characteristics of Diesel fuel, making it suitable for meeting the

vehicular thermal energy needs.

Energy Consumption Profile

2023-24
SI'No Fuel KCal
1 Electricity 37122760
2 Diesel 41475000
3 LPG 2280000
4 Biogas 577500
Total 81455260
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In summary, the campus strategically sources thermal energy Diesel tailoring each
energy type to meet the needs of transportation. This diversified approach reflects a
thoughtful consideration of efficiency, cleanliness, and sustainability in addressing the

campus's thermal energy requirements across various operational domains.

3.1.1. Electricity
Electricity is purchased from KSEB under a LT Feeder (PCC 10) Connection, the details

are given below.

Electricity Connection Details
Rajagiri College of Management and Applied Sciences.

Rajagiri College of Management and Applied

1 |Name of the Consumer .
Sciences.

Annual Electricity Consumption

(Kwh) 42116

3.1.2. Diesel Generators

The campus is equipped with a diesel generator, boasting capacities of 62.5 kVA
respectively. This generator is strategically connected to both the Main Building and

other buildings, ready to activate seamlessly in the event of a power failure in the grid.

Electricity Generated through DGs

Generator cost
Year L kWh /yr RS
23-24 350 1050.0 33495

3.2. Thermal Energy
The thermal energy needs for the college buses are fulfilled through the utilization of

Diesel. Further details regarding each fuel source are elaborated below.

Thermal Fuel Consumption
Rajagiri College of Management and Applied Sciences.
2023-24
Annual LPG consumption in kg 190.0
Annual Diesel consumption in L 3950.0
Annual petrol consumption in L 0
Annual Biogas consumption in kg 123.75
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3.3. Energy Performance Index

The Energy Performance Index (EPI) serves as a key metric to gauge the energy
efficiency of the campus. This index provides a quantitative measure that indicates how
effectively and efficiently energy is utilized within the campus. Essentially, a lower EPI
value signifies a more energy-efficient process, while a higher value suggests a less

efficient utilization of energy resources.

To calculate the EPI, various factors related to energy consumption and total built-up
area in m? is taken in to account. This includes assessing the energy inputs required to
run the campus in one year. The goal is to minimize energy waste and optimize the

overall efficiency of the process.

The EPI not only helps in identifying areas for improvement but also supports the
development and implementation of strategies to enhance overall energy efficiency. In
essence, the Energy Performance Index plays a crucial role in promoting sustainable

and responsible energy management practices across various sectors.

OTTOTRACTIONS- ENERGY AUDIT

Rajagiri College of Management and Applied Sciences.

Energy Performance Index (EPI)

Sl No Particulars 2023-24
1 Total building area (m?) 9560
2 Annual Energy Consumption (kCal) 81455260
3 Annual Energy Consumption (kwWh) 94715
4 Total Energy in Toe 8.15
5 Specific Energy Consumption kWh/m?2 9.91

3.4. Waste Management

Waste management is a significant focus for the campus, with particular attention
directed towards the solid waste generated within its premises. The solid waste stream
on the campus predominantly consists of three main categories: food waste, paper

waste, and plastic waste.

Food waste is a substantial component of the solid waste generated, originating from

two primary sources. Firstly, within the campus kitchen, vegetable waste is generated
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during food preparation. This includes peels, trimmings, and other organic remnants
produced during the cooking process. Secondly, after meals, both students and staff
contribute to the generation of food waste. This can include leftover food, plate

scrapings, and other consumable remnants.

Degradable Waste Generation

Rajagiri College of Management and Applied Sciences.

Particulars 2023-24
Total Occupancy 1956
Waste generated in kg /day 39.12
Waste generated in kg /Yr 8606.4

Efficient management of food waste is crucial not only for environmental reasons but
also for sustainability and hygiene. Implementation of strategies to minimize waste at its
source, such as better portion control and meal planning, can significantly reduce the
overall volume of food waste generated. Furthermore, composting can be explored as a
sustainable solution for managing organic waste, converting it into valuable compost

that can be used for campus landscaping or agricultural activities.

Solid non degradable Waste Generation

Rajagiri College of Management and Applied Sciences.

Particulars 2023-24
Total Occupancy 1956
Waste paper generated in kg /day 0.3912
Waste plastic generated in kg /day 0.5868
Waste paper generated in kg /Yr 86.06
Waste plastic generated in kg /Yr 129.10
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In addition to food waste, the campus grapples with paper waste and plastic waste.
Paper waste may encompass used notebooks, printed materials, and packaging, while
plastic waste includes items like bottles, containers, and packaging materials. A
comprehensive waste management plan should address the proper disposal and
recycling of these materials, promoting a circular economy where recyclable items are
reprocessed and reintroduced into the production cycle.

At RCMAS, various types of waste produced on the campus are managed separately
based on their nature and quality. An operational Memorandum of Understanding
(MOU) is utilized to dispose of the electronic waste (e-waste). Microage Networks and
Solutions is the concern that collects e-waste, which is then dismantled and converted
into raw materials suitable for recycling processes. This is done in compliance with all
applicable local, state, and federal laws, in an environmentally controlled manner.
Similarly, paper and plastic waste, if any, are outsourced for possible recycling. Food
waste is utilized to produce biogas.

By focusing on these specific waste streams, the campus tailors its waste management
strategies to effectively reduce, reuse, and recycle materials, contributing to a more
sustainable and environmentally friendly campus environment. Education and
awareness campaigns can also play a pivotal role in encouraging responsible waste
disposal practices among the campus community, fostering a culture of environmental

stewardship.

3.5. Carbon Emission Profile (2023-24)

The calculation of carbon emissions resulting from everyday activities on the campus is
outlined and detailed below. The units and emission factors considered for the

estimation are provided.

Emission Factors

Item Factor Unit
Electricity 0.00082 tCo2e/kWh

Diesel 0.0032 tCo2e/kg
LPG 0.0015 tCo2e/kg
Biogas 0.0014 tCo2e/m3
Petrol 0.0031 tCo2el/kg
Food Waste 0.00063 tCo2e/kg
Paper Waste 0.00056 tCo2e/kg
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Carbon Foot Print 2023-24

Carbon Foot Print

Sl No. Particulars 2023-24 1C02e
1 Eleciricity (kKWh) 43166 35.40

P Diesel (L) 3950 12.64

3 LPG (ka) 190.00 0.29

4 Biogas (kq) 123.75 0173

5 Degradable Waste in kg/yr. 8606.4 542

6 Paper Waste in ka/yr 86.08 0.05
Total Carbon Foot Print tCO2elyr 53.96

3.5. Carbon Sequestration

All the activities including energy consumption and waste management have their
equivalent carbon emission and they positively contribute to the carbon footprint of the
campus. Carbon sequestration is the reverse process, at which the emitted carbon
dioxide will get sequestrated according to the type of carbon sequestration employed.
Even though there are many natural sequestration processes are involved in a campus,

the major type of sequestration among them is the carbon sequestration by trees.

Carbon Sequestration

Particulars 2023-24
Total No of Trees 849
Carbon sequestrated by trees in the campus (tCO2e) 6.40

Trees sequestrate carbon dioxide through the biochemical process of photosynthesis
and it is stored as carbon in their trunk, branches, leaves and roots. The amount of
carbon sequestrated by a tree can be calculated by different methods. In this study, the
volumetric approach was taken into account, thus the details including CBH
(Circumference at Breast Height), height, average age, and total number of the trees,
are required. Details of the trees in the campus compound are given in the Table.

Detailed table is included in the technical supplement.
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Carbon sequestrated by a tree can be found out by using different methods. Since this

study is employed the volumetric approach, the calculation consists of five processes.

Determining the total weight of the tree
Determining the dry weight of the tree

Determining the weight of carbon in the tree
Determining the weight of CO, sequestrated in the tree

Determining the weight of CO, sequestrated in the tree per year

Carbon Balancing (2023-24)

Various carbon emitting activities such as consumption of energy, transportation and

waste generation leads to the total emission of 55 tCOze per year by the campus. The

total carbon sequestration by trees in the campus compound is 6.4tCOze. Thus, the

current carbon footprint of the campus will be the difference of total carbon emission

and total carbon sequestration/mitigation.

Specific CO, Footprint

Amount of Carbon to be mitigated for Low Carbon Campus

SIN Particulars 2023-24
1 Total carbon emission tCO,e 53.96
2 Total carbon sequestration tCO,e 6.40
3 Amount of carbon mitigated through renewable energy 190.83

tCO,e

4 To be mitigated tCO2e -143.26
5 Total No of Students 1856
6 Specific Carbon Footprint kg CO,e/Student/Yr -77.19

The total specific carbon footprint is estimated as — 77.19 kg of COze per student for
the year 2023-24.
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Carbon Mitigation
Plans

Green Audit Report 2023-24 30
EA 1126 — Rajagiri College of Management and Applied Sciences



In the academic year 2023-2024, the per-student carbon dioxide emission for the
campus was measured at -76.91 kg COze per year. In response to this carbon
footprint, strategic emission reduction plans have been formulated with the
ambitious goal of achieving a carbon-neutral or even carbon-negative status for
the campus.
To reach this environmental milestone, a thoughtful approach has been adopted,
ensuring that each proposed plan aligns with the primary purpose of the
corresponding activity. The emphasis is not just on emission reduction but on
holistic sustainability that maintains the functionality and purpose of each campus
activity.
The main avenues identified for reducing the campus carbon footprint are as
follows:
Resource Optimization: This involves maximizing the efficiency of
resource use, minimizing waste, and ensuring that every resource is

utilized judiciously to minimize environmental impact.

Energy Efficiency: Enhancing energy efficiency across campus
operations is a key strategy. This includes measures to optimize energy
consumption, upgrade infrastructure for better energy performance, and

implement technologies that reduce overall energy demand.

Renewable Energy: Embracing renewable energy sources is a pivotal
aspect of the reduction plans. Transitioning towards renewable energy,
such as solar or wind power, contributes significantly to decarbonizing the
campus energy supply.

Waste Minimization: Optimal utilisation of paper and plastic stationaries
can reduce the frequency of purchase of items. This can reduce the
unnecessary wastage of money as well as the excess production of waste.
In the case of food, proper food habits and housekeeping practices can

optimise its usage.

Fuels for Cooking: The campus usescommercial LPG cylinders for its

cooking purpose.
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The campus possesses a biogas plant to treat food waste and the biogas
thus generated is used in the kitchen. Installation of a solar water heater to
rise the water temperature to a much higher level consumes lesser
amount of thermal energy for preparing the same quantity of food is
another method. This can make a positive benefit to the campus by saving
money, energy and can reduce the carbon emission of the campus due to
thermal energy consumed for cooking.
Transportation: Energy efficiency of the transportation sector is mainly
depended on the fuel efficiency of the vehicles used. Here mileage of the
vehicle (kmpl - Kilometres per Litre) is calculated to assess the fuel
efficiency of the vehicle.
Percentage of closeness is the ratio of actual mileage of the vehicle to its
expected mileage. If the percentage of closeness of mileages of each
vehicle is greater than that of its average, then the efficiency status of the
vehicle is considered as ‘Above average’ and else, it is considered as
‘Below average’.
Currently, the campus is taking an appreciable effort to reduce the unnecessary
production of wastes. But the campus still has opportunities to reduce the
generation of waste and can improve much more. Resource optimisation can be
effectively implemented in all type of waste generated in the campus and the

campus can expect about 50% reduction the total waste produced.

By incorporating these methods, the campus aims not only to reduce carbon
emissions but to transform into a model of sustainable practices. The overarching
objective is to create a campus environment where carbon neutrality is achieved
or even surpassed, demonstrating a commitment to responsible and eco-friendly

operations.
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Carbon Mitigation Proposals

After analyzing the historical and measured data the following projects are

proposed to make the campus carbon neutral. The projects are from energy

efficiency and renewable energy. The further additions in the green cover

increase will also give positive impact in the carbon mitigation.

OTTOTRACTIONS- ENERGY AUDIT

Rajagiri College of Management and Applied Sciences.

Greenhouse Gas Mitigation through Major Energy Efficiency Projects

o S 55 |2 8o
5L S8 c25%8E
TR T2 2825
Projects proposed w > 83| $SEREC
No 8 n * g oN D
- N QO 3
20 |0 2
(kWh) | MWh |Years | T O [ij < £
@)
Energy Saving in Lighting by
replacing existing 6 No's T8
(36W) Lamps to 18W LED 95.04 0.10 10 0.07 0.7
1 | Tube
Energy Saving by replacing
p | €xisting 236 No's in-efficient 6706 | 6.71 | 10 | 4.90 | 48.96
ceiling fans with Energy
Efficient Five star fans
Total 6801 7 10 496 | 49.65
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OTTOTRACTIONS- ENERGY AUDIT

Energy Saving Proposal Code 1

Energy Saving in Lighting by replacing existing 6 No's T8 (40W) Lamps to
18W LED Tube

Existing Scenario

6 numbers of T8(40 W) lamps were identified during the energy audit field survey
in the facility. During discussion with officers it is observed that the average utility
of these fittings are of 30%.

Proposed System

The existing T8 may be replaced to LED Tube of 18W in phased manner and the
savings will be of 55% (inclusive of improved light output and reduced energy
consumption)

Financial Analysis

Annual working hours (hr) 2400
No of fittings 6
Total load (kW) 0.24
Annual Energy Consumption (kwWh) 173
Expected Annual Energy saving for replacing all 95
fittings (kWh)
Cost of Power 11.48
Annual saving in Lakhs Rs (1st year) 0.01
Investment required for complete replacements [@Rs 0.02
300 per fittings](Lakhs Rs) '
Simple Pay Back (in Months) 19.80
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OTTOTRACTIONS- ENERGY AUDIT

Energy Saving Proposal

Energy Saving by replacing existing 236 No's in-efficient ceiling fans with
Energy Efficient Five star fans

Existing Scenario

There are 236 numbers of ceiling fans installed in the facility with minimum 8 hrs
a day operation. All are conventional type and most of them are very old.

Proposed System

There is an energy saving opportunity in replace the existing fans with new five
star labelled fans.The five star labelled fans give a savings up to 30% with
higher service value (air delivery/watt).

Financial Analysis

Annual working hours (hrs) 2400
Total numbers of ordinary fans 236
Total load (kW) 18.88
Annual Energy Consumption (kWh) 18125
Expected Annual Energy saving, for total 6706
replacement(kWh)
Cost of Power (RS) 11.47
Annual saving in Lakhs Rs (1st year) 0.77
Investment required for a total replacement (Lakhs 708
Rs)[@3000 Rs per Fan with 50W at full speed] '
Simple Pay Back (in Months) 110.45
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Executive Summary

Consolidated Cost Benefit Analysis of Energy Efficiency Improvement Projects

Rajagiri College of Management and Applied Sciences.
Sl . Investment CO.St SPB Energy
No Projects saving saved
(Lakhs Rs) | (Rs)/Yr | Months | kwh/Yr
Energy Saving in Lighting by
1 | replacing existing 6 No's T8 0.02 0.01 20 95
(40W) Lamps to 18W LED Tube
Energy Saving by replacing
existing 236 No's in-efficient
2 ceiling fans with Energy Efficient 7.08 .77 | 110451 6706
Five star fans
Total 7.10 0.78 65.12 6801

(The saving are projected as per the assumed operation time observed based in
the discussions with the plant officials. The data of saving percentages are taken
from BEE guide books and field measurements.)
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CONCLUSION
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The carbon emission from different sectors namely, Energy, Transportation and
wastes were calculated using standard procedures. Carbon sequestration by the
trees present in the campus was also estimated. From these the total carbon

footprint of the campus was arrived at.

Net Carbon Emission after implementing Energy Efficiency projects and
Renewable Energy Projects Proposed
1 | Total Carbon Foot Print tCO2e/yr 53.96
2 | Carbon Sequrested tCO2el/yr 6.40
3 Carbon mitigated by Renewable Energy tCO2e/yr 190.83
(Installed)
Carbon mitigated by Renewable Energy tCO2e/yr
4 0.00
(Proposed)
Carbon mitigated by Energy Efficiency (Proposed)
5 4.96
tCO2elyr
6 | Effective Carbon footprint tCO2e/yr -148.23
7 | Total No of Students 1856
8 | Specific Carbon Footprint kg CO2e/Student/Yr -79.86

From this study it was found that carbon footprint of the campus to be

79.86 kgCO2e/ Student/ Year in place of current footprint i.e., -77.19 kgCOze/

student/ Year. To achieve this, an investment of 7.1 Lakhs Rs is required through

energy efficiency and renewable energy projects proposed. It will be around 382 Rs

per student to make the campus the carbon negative.

Cost to make the campus Carbon Negative
1 | Cost of implementation in Energy Efficiency Lakhs Rs 7.10
2 | Cost of implementation in Renewable Energy Lakhs Rs 0.00
3 | Total Lakhs Rs 7.10
4 | Total number of students 1856
5 | Cost per student to make the campus carbon negative Rs/ Student 382

The campus has achieved carbon negativity by implementing a solar power plant and
various energy efficiency projects. As a result, the carbon footprint is now on the
negative side. However, there are still opportunities for further improvements in
energy efficiency and conservation. These enhancements will help maintain the
campus's carbon-negative status, even as additional infrastructure is added in the

near future.
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Rajagiri College of Management and Applied Sciences.

SI.No Location Lights Fans IT UPS AC Others
T8 LED-T | LED-B | CF | BLDC | PC | Printer | 5kVA |1 TR | 1.5TR | Lcd proj

1 BA English Literature 4 6 2 28 2 5 1

2 BA Animation 8 1 27 40 1 2 2 1
3 BBA 2 6 22 2 15 1 1
4 BCA 6 2 22 15 1 1
5 Bcom computer application 6 18 2 44 1 1 1 1 1
6 Bcom Finance and taxation 1 6 4 22 1 16 1

7 Bcom Logistics Management 6 1 24 50 1 2

8 Bcom Marketing 1 8 27 1 12 1

9 Mcom Finance and Taxation 8 28 12 1 1
10 MA Craphics Design 8 6 18 4 52 2 2 1
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Carb .
Tree on Carbondiox Age Carbon
. . Trunk | Trunk Root Total dry Carbondiox | No of ide 9
. Radi | Heig . . . ? conte . o of the | sequeste
Sl Circumfere volu | Bioma | bioma | bioma | weig ide Simil | Sequestere
Name of the tree us ht nt of tree red per
No nce (cm) me SS SS SS ht Sequestere er d (Ton) for
(m) (m) 3 the e (Year year
(m3) (Ton) (Ton) (Ton) | (Ton d (Ton) trees all similer
tree S) (Ton)
) trees
(Ton)
Pseuderanthemum
1 | maculatum (G.Lodd.) 26 0.04 | 2.10 0.01 0.01 0.00 0.01 0.01 0.00 0.01 1 0.01 2 0.01
I.M.Turner
Hydnocarpus
2 | pentandrus (Buch.-Ham.) 55 0.09 | 1.90 | 0.05 0.02 0.01 0.04 0.03 | 0.01 0.05 1 0.05 5 0.01
Oken
3 | Hymenocallis littoralis 34 0.05 | 396 | 004 | 002 | 001 | 003 | 002 | 0.01 0.04 2 0.08 5 0.02
(Jacq.) Salisb.
4 | Anacardium 38 0.06 | 6.00 | 0.07 | 004 | 002 | 006 | 0.04 | 0.02 0.08 1 0.08 3 0.03
occidentale L.
5 iﬁ?znd'as pinnata (L.f.) 16 0.03 | 620 | 0.01 | 001 | 000 | 001 | 0.01 | 0.00 0.01 1 0.01 7 0.00
6 | Mangifera indica L. 38 0.06 5.30 0.06 0.03 0.02 0.05 0.04 0.02 0.07 1 0.07 7 0.01
7 Eg'c')?(afma arnottiana 18 0.03 | 710 | 0.02 | 001 | 001 | 002 | 001 | 001 0.02 1 0.02 6 0.00
8 | Gluta travancorica Bedd. 12 0.02 3.96 0.00 0.00 0.00 0.00 0.00 0.00 0.01 1 0.01 3 0.00
Monoon fragrans
9 | (Dalzell) B.Xue & 23 0.04 | 3.10 | 0.01 0.01 0.00 0.01 0.01 | 0.00 0.01 1 0.01 2 0.01
R.M.K.Saunders
10 | Annona muricata L. 69 0.11 6.60 0.25 0.13 0.08 0.21 0.15 0.08 0.28 1 0.28 8 0.03
11 | Annona squamosa L. 35 0.06 5.30 0.05 0.03 0.02 0.04 0.03 0.02 0.06 1 0.06 12 0.00
Stelechocarpus burahol
12 | (Blume) Hook.f. & 33 0.05 | 4.20 | 0.04 0.02 0.01 0.03 | 0.02 | 0.01 0.04 1 0.04 6 0.01
Thomson
13 g'rsm”'a scholaris (L) R. 21 0.03 | 330 | 0,01 | 001 | 000 | 001 | 001 | 0.00 0.01 1 0.01 8 0.00
Tabernaemontana
14 | divaricata (L.) R.Br. ex 28 0.04 | 6.00 0.04 0.02 0.01 0.03 0.02 0.01 0.04 1 0.04 4 0.01
Roem. & Schult.
15 \é’rgrh“a tinctoria (Roxb.) 25 004 [ 300 | 001 | 001 | 000 | 001 | 0.0L | 0.00 0.02 1 0.02 3 0.01
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16 | Holarrhena pubescens 26 004 | 370 | 002 | 001 | 001 | 002 | 001 | 0.01 0.02 0.02 6 0.00
Wall. & G.Don

17 | Nerium oleander L. 32 005 | 6.80 | 006 | 003 | 002 | 005 | 0.03 | 0.02 0.06 0.06 3 0.02

18 | Allamanda cathartica L. 19 003 | 620 | 002 | 001 | 001 | 001 | 0.01 | 0.01 0.02 0.02 4 0.00

19 ﬁ”gganda blanchetii 22 004 | 580 | 002 | 001 | 001 | 002 | 001 | 001 0.02 0.02 12 0.00

20 \(’l‘_’r)'glg‘tl'g""r antidysenterica 27 0.04 | 620 | 004 | 002 | 001 | 003 | 002 | 001 0.04 0.04 8 0.00
Amorphophallus

21 | paeoniifolius (Dennst.) 32 0.05 | 5.80 | 0.05 0.03 0.01 0.04 0.03 | 0.01 0.05 0.05 3 0.02
Nicolson

22 gg:ﬂ‘ema commutatum 32 005 | 396 | 003 | 002 | 001 | 003 | 002 | 0.01 0.04 0.04 3 0.01
Philodendron erubescens

23 \ 33 0.05 | 6.00 | 0.05 | 003 | 002 | 004 | 003 | 002 0.06 0.06 5 0.01
K.Koch & Augustin

24 | Heptapleurum arboricola 22 004 | 620 | 002 | 001 | 001 | 002 | 0.01 | 0.01 0.03 0.03 4 0.01
Hayata

25 | Polyscias scutellaria 27 004 | 530 | 003 | 002 | 001 | 003 | 0.02 | 0.01 0.03 0.07 8 0.01
(Burm.f.) Fosberg

26 gﬁ’;:ﬁ:mhys renda 31 0.05 | 510 | 0.04 | 002 | 001 | 003 | 002 | 0.01 0.04 0.04 14 0.00

27 | Elaeis guineensis Jacq. 18 003 | 396 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 14 0.00

28 | Areca catechu L. 27 004 | 310 | 002 | 001 | 001 | 001 | 0.01 | 0.01 0.02 0.02 14 0.00

29 | Pseudophoenix sargentii 31 005 | 6.60 | 005 | 003 | 002 | 004 | 0.03 | 002 0.06 0.06 6 0.01
H.Wendl. ex Sarg.

30 | Cocos nucifera L. 27 004 | 530 | 003 | 002 | 001 | 003 | 0.02 | 0.01 0.03 0.03 2 0.02

31 | Dracaena trifasciata 24 0.04 | 420 | 0.02 | 001 | 001 | 002 | 001 | 0.01 0.02 0.02 3 0.01
(Prain) Mabb.

32 Q/siﬁgragus racemosus 35 006 | 330 | 003 | 002 | 001 | 003 | 0.02 | 0.01 0.04 0.04 8 0.00

33 | Dracaena reflexa Lam. 19 003 | 6.00 | 002 | 001 | 001 | 001 | 0.01 | 0.01 0.02 0.02 5 0.00

34 i%ﬂi’\'/”e fruticosa (L) 35 0.06 | 400 | 004 | 002 | 001 | 003 | 0.02 | 0.01 0.04 0.04 6 0.01

Green Audit Report 2023-24
EA 1126 — Rajagiri college of Management and Applied Sciences




35 | Ophiopogon japonicus 33 005 | 370 | 003 | 002 | 001 | 003 | 0.02 | 0.01 0.04 1 0.04 4 0.01
(Thunb.) Ker Gawl.
Eupatorium capillifolium

36 | (Lam.) Small ex Porter & 34 005 | 6.80 | 006 | 003 | 002 | 005 | 0.04 | 0.02 0.07 1 0.07 8 0.01
Britton

37 | Crescentia cujete L. 32 005 | 820 | 007 | 004 | 002 | 006 | 0.04 | 0.02 0.07 1 0.07 4 0.02

3g | Amphitecna latifolia 25 004 | 780 | 004 | 002 | 001 | 003 | 002 | 0.01 0.04 1 0.04 7 0.01
(Mill.) A.H.Gentry

39 Zf‘ﬁmf‘hﬁa”s (L) Juss. 26 004 | 721 | 004 | 002 | 001 | 003 | 0.02 | 001 0.04 1 0.04 12 0.00

40 | Dolichandra unguis-cati 34 0.05 | 420 | 004 | 002 | 001 | 003 | 002 | 0.01 0.04 1 0.04 11 0.00
(L.) L.G.Lohmann

41 | Bixa orellana L. 19 003 | 413 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 1 0.01 10 0.00

42 | Canarium strictum Roxb. 22 004 | 417 | 002 | 001 | 000 | 001 | 0.01 ] 0.00 0.02 1 0.02 8 0.00

43 | Selenicereus undatus 28 004 | 586 | 004 | 002 | 001 | 003 | 002 | 0.01 0.04 1 0.04 3 0.01
(Haw.) D.R.Hunt

44 | Tamarindus indica L. 48 008 | 430 | 008 | 004 | 002 | 007 | 0.05 ]| 0.02 0.09 1 0.09 3 0.03

45 | Calophyllum 36 006 | 721 | 007 | 004 | 002 | 006 | 0.04 | 0.02 0.08 1 0.08 8 0.01
inophyllum L.

46 | Mesua ferrea L. 43 007 | 521 | 008 | 004 | 002 | 006 | 0.05 ]| 0.02 0.08 1 0.08 11 0.01

47 | cannaindica L. 18 003 | 6.11 | 002 | 001 | 000 | 001 | 0.01 | 0.00 0.02 1 0.02 8 0.00

48 g“;‘oer‘;";‘ religiosa 40 006 | 312 | 004 | 002 | 001 | 003 | 002 | 0.01 0.04 1 0.04 14 0.00

49 | Carica papaya L. 23 004 | 416 | 002 | 001 | 001 | 001 | 001 ] 001 0.02 1 0.02 14 0.00

5o | Salacia fruticosa Wall. ex 32 005 | 521 | 004 | 002 | 001 | 004 | 0.03 ]| 0.01 0.05 1 0.05 14 0.00
M.A.Lawson

51 | Lophopetalum 21 003 | 498 | 002 | 001 | 001 | 001 | 001 | 0.01 0.02 1 0.02 6 0.00
wightianum Arn.

52 gf}gg)‘/‘a indica (Thouars) 22 004 | 588 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 1 0.03 2 0.01

53 | Garcinia mangostana L. 22 004 | 567 | 002 | 001 | 001 | 002 | 001 001 0.02 1 0.02 3 0.01

54 | Garciniaintermedia 22 004 | 593 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 1 0.03 9 0.00
(Pittier) Hammel

55 ﬁg‘gﬂ?'a xanthochymus 35 006 | 463 | 005 | 002 | 001 | 004 | 003 ]| 0.01 0.05 1 0.05 5 0.01

5 | Garcinia gummi-gutta (L.) 33 005 | 512 | 004 | 002 | 001 | 004 | 0.03 ]| 0.01 0.05 1 0.05 6 0.01
N.Robson

57 | Poeciloneuron indicum 28 004 | 6.17 | 004 | 002 | 001 | 003 | 0.02 | 0.01 0.04 1 0.04 8 0.01
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Bedd.
Terminalia arjuna (Roxb.

58 | o DC.) Wight & A, 10 002 | 477 | 0.00 | 000 | 000 | 000 | 0.00| 0.00 0.00 1 0.00 4 0.00

59 | T€rminalia bellirica 25 004 | 512 | 003 | 001 | 001 | 002 | 0.02 | 0.01 0.03 1 0.03 3 0.01
(Gaertn.) Roxb.

60 | Terminalia elliptica Willd. 26 004 | 677 | 004 | 002 | 001 | 003 | 0.02 | 0.01 0.04 1 0.04 6 0.01

61 gggﬁ’;ﬁfm indicum (L) 32 005 | 412 | 003 | 002 | 001 | 003 | 0.02 | 0.01 0.04 1 0.04 3 0.01

g2 | Combretum constrictum 19 003 | 396 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 1 0.01 4 0.00
(Benth.) M.A.Lawson

63 | Costus pictus D.Don 22 004 | 6.00 | 002 | 001 | 001 | 002 | 001 ] 0.01 0.03 1 0.03 12 0.00

64 | Cycas circinalis L. 36 006 | 6.20 | 006 | 003 | 002 | 005 | 0.04 | 0.02 0.07 1 0.07 8 0.01

65 | Cycas revoluta Thunb. 32 005 | 530 | 004 | 002 | 001 | 004 | 003 ] 0.01 0.05 1 0.05 3 0.02

66 | Dillenia indica L. 75 012 | 720 | 032 | 017 | 010 | 026 | 019 | 0.10 0.35 2 0.70 3 0.23

o7 | Diospyros buxifolia 23 004 | 396 | 002 | 001 | 001 | 001 | 001 | 0.01 0.02 1 0.02 8 0.00
(Blume) Hiern

eg | Diospyros ebenum 38 006 | 310 | 004 | 002 | 001 | 003 | 002 | 0.01 0.04 1 0.04 11 0.00
Koenig ex Retz.

6o | Diospyros malabarica 25 0.04 | 660 | 003 | 002 | 001 | 003 | 002 | 0.01 0.04 1 0.04 8 0.00
(Desr.) Kostel.

70 | Diospyros blancoi A.DC. 44 007 | 530 | 008 | 004 | 002 | 007 | 0.05 ]| 0.02 0.09 1 0.09 14 0.01

71 | Elaeocarpus 38 0.06 | 420 | 005 | 003 | 001 | 004 | 003 | 0.01 0.05 1 0.05 14 0.00
angustifolius Blume

72 | Elaeocarpus serratus L. 52 0.08 | 3.30 | 0.07 0.04 0.02 0.06 0.04 | 0.02 0.08 1 0.08 14 0.01

73 E'c‘)"‘xet‘l’carpus wberculatus 43 0.07 | 6.00 | 009 | 005 | 003 | 007 | 0.05| 0.03 0.10 1 0.10 6 0.02

74 \?J%Ch':'d'o” ellipticum 38 006 | 500 | 006 | 003 | 002 | 005 | 0.03 | 0.02 0.06 1 0.06 2 0.03

75 Eg‘grca“rea ramiflora 28 0.04 | 370 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 1 0.03 3 0.01

76 j:ggpha Integernma 22 004 | 6.80 | 003 | 001 | 001 | 002 | 0.02 | 0.01 0.03 1 0.03 8 0.00
Baliospermum

77 | solanifolium (Burm.) 42 007 | 520 | 007 | 004 | 002 | 006 | 0.04 | 0.02 0.08 1 0.08 5 0.02
Suresh

7 | Codiaeum variegatum 32 0.05 | 780 | 0.06 | 003 | 002 | 005 | 0.04 | 0.02 0.07 1 0.07 6 0.01
(L.) Rumph. ex A.Juss.

79 | Excoecaria 28 004 | 677 | 004 | 002 | 001 | 004 | 003 | 0.01 0.05 1 0.05 4 0.01
cochinchinensis Lour.
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80 E:%Z?;Z'a ingens E.Mey. 22 004 | 412 | 002 | 001 | 000 | 001 | 0.01 | 0.00 0.02 1 0.02 8 0.00
81 | Euphorbia antiquorum L. 44 007 | 396 | 006 | 003 | 002 | 005 | 0.04 | 0.02 0.07 1 0.07 4 0.02
82 Ei‘g:?:m'a pinnata (L.) 45 007 | 600 | 010 | 005 | 003 | 008 | 006 | 0.03 0.11 1 0.11 7 0.02
83 a/‘"’i‘lrﬁca asoca (Roxb.) 23 004 | 620 | 003 | 001 | 001 | 002 | 002 | 0.01 0.03 1 0.03 12 0.00
84 | Amherstia nobilis Wall. 43 007 | 530 | 008 | 004 | 002 | 006 | 0.05 | 0.02 0.09 1 0.09 11 0.01
85 | Bauhinia acuminata L. 13 002 | 720 | 0.01 | 001 | 000 | 001 | 0.01 | 0.00 0.01 1 0.01 10 0.00
86 | Cassia fistula L. 43 007 | 396 | 006 | 003 | 002 | 005 | 0.04 | 0.02 0.06 1 0.06 8 0.01
87 (CLa;"g‘:’/‘\'/p'”'a pulcherrima 30 005 | 310 | 002 | 001 | 001 | 002 | 0.01 | 0.01 0.02 1 0.02 14 0.00
88 | Inga edulis Mart. 45 007 | 660 | 011 | 006 | 003 | 009 | 0.06 | 0.03 0.12 1 0.12 14 0.01
89 Efxrgcarpus marsupium 56 009 | 530 | 013 | 007 | 004 | 011 | 0.08 | 0.04 0.15 1 0.15 14 0.01
go | Butea monosperma 42 007 | 420 | 006 | 003 | 002 | 005 | 0.04 | 0.02 0.07 1 0.07 6 0.01
(Lam.) Kuntze
Pterocarpus
91 | santalinoides L'Hér. ex 43 007 | 330 | 005 | 003 | 001 | 004 | 003 ]| 0.01 0.05 1 0.05 2 0.03
DC.
92 gg’r']ﬂla procera (Roxb.) 73 012 | 6.00 | 025 | 013 | 008 | 021 | 0.15 | 0.08 0.28 1 0.28 3 0.09
93 | Bauhinia purpurea L. 50 008 | 5.00 | 0.10 | 005 | 003 | 008 | 0.06 | 0.03 0.11 1 0.11 8 0.01
94 EteB?’QOta alata (Roxb.) 46 0.07 | 370 | 0.06 | 003 | 002 | 005 | 004 | 0.02 0.07 1 0.07 8 0.01
95 | Dalbergia latifolia Roxb. 29 005 | 6.80 | 005 | 002 | 001 | 004 | 003 ] 0.01 0.05 1 0.05 6 0.01
96 ggggmetra travancorica 53 008 | 520 | 0.12 | 006 | 003 | 010 | 0.07 | 0.03 0.13 1 0.13 4 0.03
g7 | Senna spectabilis (OC.) 32 0.05 | 7.80 | 0.06 | 0.03 | 002 | 005 | 004 | 002 | 007 1 0.07 8 0.01
H.S.Irwin & Barneby
98 wi‘&?o'd“a vahliana 28 0.04 | 420 | 003 | 001 | 001 | 002 | 002 | 0.01 0.03 1 0.03 0.01
99 | Crotalaria retusa L. 22 004 | 330 | 001 | 001 | 000 | 001 | 0.01 ] 0.00 0.01 1 0.01 6 0.00
10 | Bauhinia phoenicea
0 | B Hoyne ox Wight & Am. 43 0.07 | 6.00 | 009 | 005 | 003 | 007 | 0.05| 0.03 0.10 1 0.10 8 0.01
110 Cynometra ramifiora L. 21 0.03 | 400 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.02 1 0.02 4 0.00
10 | Flacourtia montana 102 016 | 370 | 031 | 016 | 009 | 025 | 0.18 | 0.09 0.34 1 0.34 3 0.11
2 | J.Graham
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10 | Scaevola taccada 22 004 | 680 | 003 | 001 | 001 | 002 | 002 | 0.01 0.03 0.03 6 0.00
3 | (Gaertn.) Roxb.
140 Heliconia psittacorum L.f. 27 0.04 | 820 | 0.05 | 003 | 001 | 004 | 003 | 001 0.05 0.05 3 0.02
150 zaA”r:r?.s“gma Kleinii Wight 35 006 | 7.80 | 0.08 | 004 | 002 | 006 | 0.05| 0.02 0.08 0.08 4 0.02
160 Vitex negundo L. 37 0.06 | 6.77 | 0.07 | 004 | 002 | 006 | 0.04 | 0.02 0.08 0.08 12 0.01
170 Volkameria inermis L. 18 003 | 412 | 001 | 001 | 000 | 001 | 001 | 0.00 0.01 0.01 8 0.00
10 Clerodendrum
8 guadriloculare (Blanco) 38 0.06 | 3.96 | 0.05 0.02 0.01 0.04 0.03 | 0.01 0.05 0.05 3 0.02
Merr.
10 | Cinnamomum 26 0.04 | 6.00 | 003 | 002 | 001 | 003 | 0.02 | 0.01 0.04 0.04 3 0.01
9 | camphora (L.) J.Presl
101 Slgrez;Tomum verum 36 0.06 | 620 | 0.06 | 003 | 002 | 005 | 004 | 0.02 0.07 0.07 8 0.01
11 | Machilus glaucescens 27 004 | 530 | 003 | 002 | 001 | 003 | 0.02 | 001 0.03 0.03 11 0.00
1 | (Nees) Wight
11 | Phoebe lanceolata 35 006 | 710 | 0.07 | 004 | 002 | 006 | 0.04 | 0.02 0.08 0.08 8 0.01
2 | (Nees) Nees
11 | Actinodaphne lawsonii 37 006 | 396 | 0.04 | 002 | 001 | 004 | 003 | 0.01 0.05 0.05 14 0.00
3 | Gamble
141 Persea americana Mill. 36 0.06 | 310 | 0.03 | 002 | 001 | 003 | 002 | 0.01 0.04 0.04 14 0.00
151 igg{ oupita guianensis 50 0.08 | 660 | 0.13 | 007 | 004 | 011 | 0.08 | 0.04 0.15 0.15 14 0.01
161 Careya arborea Roxb. 27 004 | 530 | 003 | 002 | 001 | 003 | 002 | 0.01 0.03 0.03 6 0.01
171 gzre“rrt‘r?to”'a acutangula 35 0.06 | 420 | 004 | 002 | 001 | 003 | 002 | 0.01 0.05 0.05 2 0.02
181 kﬂeeer? indica (Burm.f.) 37 006 | 330 | 004 | 002 | 001 | 003 | 0.02 | 0.01 0.04 0.04 3 0.01
191 Hugonia mystax L. 16 0.03 | 6.00 | 0,01 | 001 | 000 | 001 | 001 | 0.00 0.01 0.01 8 0.00
102 ;i?grStroem'a speciosa 32 0.05 | 500 | 0,04 | 002 | 001 | 003 | 002 | 001 0.05 0.05 5 0.01
112 Malpighia glabra L. 15 002 | 370 | 0.01 | 000 | 000 | 001 | 0.00 | 0.00 0.01 0.01 6 0.00
122 '(Tr;tiifzbengha'ens's 24 004 | 680 | 0.03 | 002 | 001 | 003 | 002 | 0.01 0.03 0.03 4 0.01
12 Eﬁﬁ”'ma crassifolia 24 004 | 520 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.03 8 0.00
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12 | Ceiba pentandra (L) 47 007 | 780 | 0.14 | 007 | 004 | 011 | 0.08 | 0.04 0.15 0.15 4 0.04
4 | Gaertn.
152 Grewia tiliifolia Vahl 23 0.04 | 330 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.02 0.02 7 0.00
162 Durio zibethinus L. 32 0.05 | 6.00 | 005 | 003 | 001 | 004 | 003 | 0.01 0.05 0.05 12 0.00
172 Hibiscus rosa-sinensis L. 28 0.04 | 400 | 002 | 001 | 001 | 002 | 002 | 0.01 0.03 0.03 11 0.00
182 /':'gfg;’s arnottianus 22 004 | 370 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.02 0.02 10 0.00
192 Hibiscus tiliaceus L. 18 003 | 680 | 002 | 001 | 001 | 001 | 001 | 0.01 0.02 0.02 12 0.00
13 Memecylon randerianum
5 | S.M.Almeida & 32 0.05 | 820 | 007 | 004 | 002 | 006 | 004 | 0.02 0.07 0.07 7 0.01
M.R.Almeida
113 Memecylon edule Roxb. 26 004 | 780 | 004 | 002 | 001 | 003 | 003 | 0.01 0.05 0.05 6 0.01
13 '\B"L‘frr:ff‘fy'o” umbellatum 27 004 | 432 | 003 | 001 | 001 | 002 | 0.02 | 001 0.03 0.03 8 0.00
13 | Swietenia macrophylla 67 011 | 311 | 011 | 0.06 | 003 | 009 | 0.07 | 0.03 0.12 0.25 3 0.08
3 | King in Hook.
13 | Azadirachta 21 003 | 512 | 002 | 001 | 001 | 001 | 001 | 0.01 0.02 0.02 11 0.00
4 | indica A.Juss.
13 | Alangium salviifolium 22 004 | 433 | 002 | 001 | 001 | 001 | 0.01 | 001 0.02 0.02 15 0.00
5 | (L.f.) Wangerin
163 Melia dubia Cav. 38 0.06 | 396 | 005 | 002 | 001 | 004 | 003 | 0.01 0.05 0.05 4 0.01
173 I\SAae';fo”Cum koetjape 21 0.07 | 6.00 | 008 | 004 | 002 | 007 | 005 | 0.02 0.09 0.18 6 0.03
183 Artocarpus hirsutus Lam. 54 0.09 | 6.20 | 0.14 0.08 0.04 0.12 0.09 | 0.04 0.16 0.16 8 0.02
13 f;tr‘r’lcarpus heterophyllus 32 005 | 530 | 004 | 002 | 001 | 004 | 003 | 0.01 0.05 0.05 4 0.01
104 Morus rubra L. 35 0.06 | 710 | 007 | 004 | 002 | 006 | 0.04 | 0.02 0.08 0.08 3 0.03
114 Ficus pumila L. 33 0.05 | 396 | 003 | 002 | 001 | 003 | 002 | 0.01 0.04 0.04 7 0.01
14 | Artocarpus lacucha 41 007 | 310 | 004 | 002 | 001 | 003 | 002 | 0.01 0.05 0.05 6 0.01
2 | Roxb. ex Buch.-Ham.
134 Ficus hispida L.f. 32 0.05 | 660 | 005 | 003 | 002 | 004 | 003 | 0.02 0.06 0.06 4 0.01
144 Morus alba L. 25 004 | 530 | 003 | 001 | 001 | 002 | 002 | 0.01 0.03 0.03 5 0.01
154 Ficus tsjahela Burm.f. 26 0.04 | 420 | 002 | 001 | 001 | 002 | 001 | 0.01 0.02 0.02 7 0.00
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164 Ficus drupacea Thunb. 29 005 | 330 | 002 | 001 | 001 | 002 | 001 | 0.01 0.02 0.02 5 0.00

174 Ficus racemosa L. 19 003 | 6.00 | 002 | 001 | 001 | 001 | 0.01 | 0.01 0.02 0.02 6 0.00

14 | Artocarpus altilis (Parkins 22 004 | 3.00 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.03 7 0.00

8 | on ex F.A.Zorn) Fosberg

194 Myristica fragrans Houtt. 20 003 | 370 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 3 0.00

105 m;/r::stlca alabarica 21 0.03 | 680 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.03 11 0.00

15 Knema attenuata (Wall.

> | ex Hook.f. & Thomson) 32 0.05 | 6.00 | 005 | 003 | 001 | 004 | 0.03 ]| 0.01 0.05 0.05 10 0.01
Warb.

15 | Embelia tsjeriam-cottam

> | (Room. & Sehult) ADC, 37 006 | 512 | 0.06 | 003 | 002 | 005 | 0.03 | 0.02 0.06 0.06 8 0.01

135 Psidium guajava L. 28 004 | 432 | 003 | 001 | 001 | 002 | 0.02 | 0.01 0.03 0.03 6 0.00

145 ilysztzg'“m jambos (L.) 28 0.04 | 444 | 003 | 001 | 001 | 002 | 0.02 | 0.01 0.03 0.03 8 0.00

15 | Syzygium caryophyllatum 28 004 | 677 | 004 | 002 | 001 | 004 | 003 | 0.01 0.05 0.05 4 0.01

5 | (L.) Alston

15 | Syzygium agueum 68 011 | 412 | 015 | 008 | 005 | 013 | 0.09 | 0.05 0.17 0.17 3 0.06

6 | (Burm.f.) Alston

175 (SLV%Q(':“““ zeylanicum 21 003 | 396 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.02 0.02 6 0.00

15 | Syzygium malaccense

5 | (L) Merr. & LM.perry 27 0.04 | 6.00 | 003 | 002 | 001 | 003 | 0.02 | 0.01 0.04 0.04 3 0.01

195 giéi?s'“m cumini (L) 21 007 | 620 | 008 | 004 | 002 | 007 | 005 | 0.02 0.09 0.09 4 0.02

106 \?\)’azlég'“m myrtifolium 35 0.06 | 530 | 005 | 003 | 002 | 004 | 0.03 | 002 0.06 0.11 12 0.01

116 Pimenta dioica (L.) Merr. 33 005 | 710 | 0.06 | 003 | 002 | 005 | 0.04 | 0.02 0.07 0.07 8 0.01

126 Eugenia uniflora L. 22 004 | 396 | 002 | 001 | 000 | 001 | 0.01 | 0.00 0.02 0.02 3 0.01

136 Melaleuca linariifolia Sm. 32 005 | 310 | 003 | 001 | 001 | 002 | 0.02 | 0.01 0.03 0.03 3 0.01

16 | Melaleuca citrina (Curtis) 25 004 | 660 | 003 | 002 | 001 | 003 | 0.02 | 0.01 0.04 0.04 8 0.00

4 | Dum.Cours.

16 | Syzygium stocksii 26 004 | 530 | 003 | 002 | 001 | 002 | 002 | 0.01 0.03 0.03 11 0.00

5 | (Duthie) Gamble

16 Xanthostemon

< | chrysanthus (F.Muell.) 16 003 | 420 | 001 | 000 | 000 | 001 | 0.01 | 0.00 0.01 0.01 8 0.00
Benth.
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16 | Psidium cattleyanum 19 003 | 330 | 001 | 001 | 000 | 0.01 | 001 | 0.00 0.01 0.01 14 0.00
7 | Sabine

186 Psidium guajava L. 22 0.04 | 600 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.03 14 0.00
196 a/‘?l‘ljga'”""'ea spectabilis 24 0.04 | 500 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.03 14 0.00
107 Ochna jabotapita L. 18 003 | 370 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 6 0.00
17 | Ochna

! | sertulata (Hochst) Walp. 13 002 | 680 | 001 | 000 | 000 | 001 | 0.01 | 0.00 0.01 0.01 2 0.01
17 | Myxopyrum smilacifolium 12 002 | 520 | 0.01 | 000 | 000 | 000 | 0.00| 0.00 0.01 0.01 3 0.00
2 (Wall.) Blume

17 | Tetrapilus dioicus (Roxb.) 13 002 | 610 | 001 | 000 | 000 | 001 | 0.00 | 0.00 0.01 0.01 8 0.00
3 | L.A.S.Johnson

147 i?tir:'””m sambac (L) 26 004 | 420 | 002 | 001 | 001 | 002 | 0.01 | 0.01 0.02 0.02 5 0.00
157 Jasminum azoricum L. 33 0.05 | 423 | 004 | 002 | 001 | 003 | 002 | 001 0.04 0.08 6 0.01
17 | Jasminum multifiorum 18 003 | 460 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 4 0.00
6 | (Burm.f.) Andrews

177 Averrhoa carambola L. 17 0.03 | 420 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 8 0.00
187 gﬂgg‘f‘smhus acidus (L) 21 003 | 330 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 4 0.00
L glr:jdnfga stipularis (L) 43 007 | 600 | 009 | 005 | 003 | 007 | 005 | 0.03 0.10 0.10 7 0.01
108 Phyllanthus emblica L. 28 0.04 | 500 | 003 | 002 | 001 | 003 | 002 | 0.01 0.03 0.03 12 0.00
18 | Aporosa cardiosperma 28 004 | 370 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.03 11 0.00
1 | (Gaertn.) Merr.

18 | Breynia androgyna (L.)

> | Chakieh & N B Balak: 31 0.05 | 677 | 005 | 003 | 002 | 004 | 003 | 0.02 0.06 0.06 10 0.01
138 Piper colubrinum Link 33 0.05 | 412 | 004 | 002 | 001 | 003 | 002 | 0.01 0.04 0.08 3 0.03
18 | Bambusa 48 0.08 | 3.96 | 0.07 | 004 | 002 | 0.06 | 004 | 0.02 0.08 0.16 11 0.01
4 | ventricosa McClure

18 | Bambusa vulgaris

5 | Sehrad. ox 3. Wendl 22 0.04 | 600 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.03 15 0.00
168 Saccharum officinarum L. 31 0.05 6.20 0.05 0.03 0.01 0.04 0.03 0.01 0.05 0.05 4 0.01
18 | Afrocarpus falcatus

7 | (Thunb) QN Page 59 009 | 530 | 015 | 008 | 004 | 012 | 0.09 | 0.04 0.16 0.16 6 0.03
188 goggrc]arpus salignus 20 003 | 720 | 002 | 001 | 001 | 002 | 001 | 0.01 0.02 0.02 8 0.00
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198 Coccoloba uvifera L. 28 004 | 396 | 002 | 001 | 001 | 002 | 001 | 001 0.03 0.03 4 0.01
19 Eggz'aca grandifiora 23 004 | 310 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 3 0.00
119 Ardisia elliptica Thunb. 43 0.07 | 660 | 0.10 | 005 | 003 | 008 | 0.06 | 0.03 0.11 0.11 7 0.02
19 | Maesa macrophylla 38 006 | 530 | 006 | 003 | 002 | 005 | 0.04 | 0.02 0.07 0.07 6 0.01
2 | C.B.Clarke

139 \?/“;[I?”J'Va roxburghi 28 004 | 420 | 003 | 001 | 001 | 002 | 0.02 | 0.01 0.03 0.03 4 0.01
149 Ziziphus jujuba Mill. 35 0.06 | 330 | 0.03 | 002 | 001 | 003 | 002 | 001 0.04 0.04 12 0.00
159 Ziziphus mauritiana Lam. 17 0.03 | 6.00 | 0.01 | 001 | 000 | 001 | 001 | 0.00 0.02 0.02 4 0.00
19 hCAz"r?”'a brachiata (Lour.) 48 008 | 500 | 009 | 005 | 003 | 008 | 0.06 | 0.03 0.10 0.20 12 0.02
179 Gardenia gummifera L.f. 22 004 | 370 | 0.01 | 001 | 000 | 001 | 001 | 0.00 0.02 0.02 8 0.00
189 Morinda citrifolia L. 31 0.05 | 680 | 0.05 | 003 | 002 | 004 | 003 | 002 0.06 0.06 3 0.02
19 | Mitragyna parvifolia 59 009 | 520 | 014 | 008 | 004 | 012 | 009 | 0.04 0.16 0.16 3 0.05
9 | (Roxb.) Korth.

200 igrlﬁse“'a jasminoides 27 004 | 780 | 005 | 002 | 001 | 004 | 003 ]| 0.01 0.05 0.10 8 0.01
20 | Melicope denhamii 18 003 | 420 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 11 0.00
1 | (Seem.) T.G.Hartley

20 | Citrus pennivesiculata 32 005 | 330 | 003 | 001 | 001 | 002 | 002 | 0.01 0.03 0.03 8 0.00
2 | (Lushington) Tanaka

230 Citrus hystrix DC. 28 0.04 | 6.00 | 004 | 002 | 001 | 003 | 002 | 0.01 0.04 0.04 14 0.00
240 gzlszeeel‘l”a graveolens 22 004 | 500 | 002 | 001 | 001 | 002 | 001 | 0.01 0.02 0.02 14 0.00
250 Azima tetracantha Lam. 18 003 | 370 | 0.01 | 001 | 000 | 001 | 001 | 0.00 0.01 0.02 14 0.00
260 Santalum album L. 18 003 | 710 | 0.02 | 001 | 001 | 002 | 001 | 001 0.02 0.02 6 0.00
29| Nephelium lappaceum L. 32 0.05 | 396 | 003 | 002 | 001 | 003 | 002 | 001 0.04 0.04 2 0.02
280 Z"z‘%gd”s laurifolius Balb. 28 004 | 310 | 002 | 001 | 001 | 002 | 0.01 | 0.01 0.02 0.02 3 0.01
20 | Pometia pinnata

B e 22 0.04 | 660 | 003 | 001 | 001 | 002 | 002 | 0.01 0.03 0.03 8 0.00
201 Dimocarpus longan Lour. 36 0.06 | 5.30 | 0.05 0.03 0.02 0.05 0.03 | 0.02 0.06 0.06 5 0.01
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2 Pouteria

. | campechiana (Kunth) 42 007 | 233 | 003 | 002 | 001 | 003 | 002 | 001 0.04 0.04 6 0.01
Baehni

21 | Manilkara zapota (L.) 33 005 | 6.77 | 006 | 003 | 002 | 005 | 0.04 | 0.02 0.06 0.06 4 0.02

2 | P.Royen

231 Chrysophyllum cainito L. 32 0.05 | 412 | 003 | 002 | 001 | 003 | 002 | 0.01 0.04 0.04 8 0.00

241 Mimusops elengi L. 28 0.04 | 396 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.03 4 0.01

21 Synsepalum dulcificum

o | (Schumach. & Thonn.) 22 0.04 | 600 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.05 7 0.01
Daniell

261 Samadera indica Gaertn. 41 0.07 6.20 0.08 0.04 0.02 0.07 0.05 0.02 0.09 0.09 12 0.01

271 Simarouba glauca DC. 29 0.05 | 530 | 004 | 002 | 001 | 003 | 002 | 0.01 0.04 0.04 11 0.00

21 Symplocos

8 cochinchinensis (Lour.) 32 0.05 | 7.10 | 0.06 0.03 0.02 0.05 0.03 | 0.02 0.06 0.06 10 0.01
S.Moore

291 Egg'ﬁ”a macrocarpa 28 0.04 | 396 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.03 3 0.01

22 | Holoptelea integrifolia 22 004 | 310 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 11 0.00

0 | (Roxb.) Planch.

212 I\P/lc;‘gouma cecropiifolia 22 004 | 6.60 | 003 | 001 | 001 | 002 | 0.02 | 0.01 0.03 0.03 15 0.00

22 | Citharexylum flexuosum

> | (Ruix & Pav.) D.Don 32 0.05 | 530 | 004 | 002 | 001 | 004 | 003 | 001 0.05 0.05 4 0.01

232 Lantana camara L. 28 0.04 | 420 | 003 | 001 | 001 | 002 | 002 | 0.01 0.03 0.03 6 0.00

242 Duranta erecta L. 22 0.04 | 330 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 0.01 8 0.00

252 E'tharexy'“m Sspinosum 28 004 | 6.00 | 004 | 002 | 001 | 003 | 0.02 | 0.01 0.04 0.04 4 0.01

22 | Alpinia calcarata 32 0.05 | 500 | 004 | 002 | 001 | 003 | 002 | 0.01 0.05 0.05 3 0.02

6 | (Andrews) Roscoe

22 | Mussaenda erythrophylla 28 004 | 370 | 002 | 001 | 001 | 002 | 001 | 0.01 0.03 0.03 7 0.00

7 | Schumach. & Thonn.

22 | Rosenbergiodendron 22 004 | 6.80 | 003 | 001 | 001 | 002 | 0.02 | 0.01 0.03 0.03 6 0.00

8 | formosum (Jacq.) Fagerl.

292 Ixora chinensis Lam. 32 0.05 5.20 0.04 0.02 0.01 0.04 0.03 0.01 0.05 0.05 3 0.02

203 Citrus medica L. 50 008 | 780 | 0.16 | 008 | 005 | 0.13 | 0.09 | 0.05 0.17 0.17 11 0.02

23 | Aegle marmelos (L.) 39 006 | 420 | 005 | 003 | 002 | 004 | 003 | 0.02 0.06 0.06 15 0.00
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1 | Corréa

2% | citrus limon (L.) Osbeck 33 005 | 330 | 003 | 002 | 001 | 002 | 0.02 | 0.01 0.03 1 0.03 4 0.01
3 g‘é‘;;?rgiépemaphy”a 33 0.05 | 6.00 | 0.05 | 003 | 002 | 004 | 003 | 002 0.06 1 0.06 6 0.01
23 '\S";rréié"f‘ koenigi (L) 32 0.05 | 5.00 | 0.04 | 002 | 001 | 003 | 002 | 001 0.05 1 0.05 8 0.01
23 | firtocarpus heterophyllus 28 004 | 370 | 002 | 001 | 001 | 002 | 001 | 001 0.03 1 0.03 4 0.01
263 f;tr?farpus heterophyllus 22 0.04 | 213 | 0.01 | 000 | 000 | 001 | 0.00 | 0.00 0.01 1 0.01 3 0.00
2 /L*;tr?farp”s heterophyllus 18 0.03 | 322 | 001 | 000 | 000 | 001 | 0.00 | 0.00 0.01 1 0.01 7 0.00
2. | firtocarpus heterophyllus 35 0.06 | 420 | 0.04 | 002 | 001 | 003 | 002 | 001 0.05 1 0.05 6 0.01
293 f;tr?farpus heterophyllus 41 0.07 | 330 | 0.04 | 002 | 001 | 004 | 003 | 0.01 0.05 1 0.05 4 0.01
2% | palbergia latifolia 18 003 | 6.00 | 002 | 001 | 000 | 001 | 0.01 | 0.00 0.02 8 0.14 12 0.01
%% | palbergia latifolia 32 0.05 | 500 | 0.04 | 002 | 001 | 003 | 0.02 | 0.01 0.05 12 0.54 13 0.04
2% | palbergia latifolia 28 004 | 370 | 002 | 001 | 001 | 002 | 0.01 | 0.01 0.03 11 0.28 8 0.04
24 | cocos nucifera 22 004 | 1901 006 | 003 | 002 | 005 | 004 | 0.02 0.07 52 3.54 11 0.32
24| Cocos nucifera 18 003 | 120 | 003 | 001 | 001 | 002 | 002 | 001 0.03 28 0.80 9 0.09
2 | swietenia mahagoni 35 0.06 1%'0 012 | 006 | 004 | 010 | 0.07 | 0.04 0.13 14 1.81 13 0.14
24 | swietenia mahagoni 41 0.07 1%'0 013 | 007 | 004 | 011 | 0.08 | 0.04 0.15 32 473 12 0.39
2% | swietenia mahagoni 18 0.03 | 900 | 002 | 001 | 001 | 002 | 0.01 | 0.01 0.03 21 0.54 10 0.05
2 | swietenia mahagoni 15 0.02 | 6.00 | 001 | 001 | 000 | 001 | 0.01 | 0.00 0.01 51 0.61 6 0.10
2 | saraca asoca 41 0.07 1%'0 013 | 007 | 004 | 011 | 0.08 | 0.04 0.15 5 0.74 10 0.07
%> | saraca asoca 37 0.06 | 967 | 011 | 0.06 | 0.03 | 009 | 0.06 | 0.03 0.12 6 0.70 6 0.12
2> | saraca asoca 42 007 | 621 | 009 | 005 | 003 | 007 | 0.05 | 0.03 0.10 6 0.58 8 0.07
%> | Mangifera indica L. 51 0.08 | 412 | 0.09 | 005 | 003 | 007 | 0.05| 0.03 0.09 26 2.45 12 0.20
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235 Mangifera indica L. 28 0.04 | 5.32 | 0.03 0.02 0.01 0.03 0.02 | 0.01 0.04 16 0.59 8 0.07
245 Mangifera indica L. 18 0.03 | 7.21 | 0.02 0.01 0.01 0.02 0.01 | 0.01 0.02 38 0.78 6 0.13
255 Mangifera indica L. 23 0.04 | 6.02 | 0.03 0.01 0.01 0.02 0.02 | 0.01 0.03 180 5.04 3 1.68
265 Psidium guajava L. 16 0.03 | 412 | 0.01 0.00 0.00 0.01 0.01 | 0.00 0.01 21 0.19 8 0.02
275 Psidium guajava L. 9 0.01 | 4.88 | 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 37 0.13 2 0.06
285 Psidium guajava L. 12 0.02 | 5.89 | 0.01 0.00 0.00 0.01 0.00 | 0.00 0.01 32 0.24 1 0.24
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GREEN TECHNOLOGIES ADOPTED IN RCMAS

Rajagiri College of Management and Applied Sciences, situated in Kakkanad, is a
shining example of an educational institution dedicated to environmental sustainability.
With a strong commitment to nurturing a green campus, the college has undertaken a
multitude of initiatives that showcase their dedication to preserving and enhancing the
environment. These form a remarkable array of undertakings, spanning across solar
energy, verdant landscaping, water preservation, waste management, energy
efficiency and a multitude of additional eco-conscious initiatives.

‘Rajeevanam’ represents one of our college’s best practices, encompassing all
environment-friendly activities. It addresses very efficiently the environmental impact
of the college and also its role as a catalyst for positive change within the community.
The program recognizes that sustainable practices are not isolated endeavors but
interconnected actions that resonate far beyond the campus borders. Through
“Rajeevanam”, the college strives to be a guide post of environmental consciousness,
embracing its role as a humble guardian of nature and an advocate for sustainable
living in the regional and global context.

Blossoming Green Wealth

One of the most striking features of the College is its abundant green wealth. The
campus is a haven for diverse flora and fauna, with various gardens and natural areas
that foster biodiversity. The butterfly garden, filled with nectar-rich flowers, attracts
delicate insects, contributing to local pollination efforts. The vegetable garden not only
provides fresh produce but also serves as an educational tool for students interested
in sustainable agriculture. The ‘Nakshatravanam’, a collection of different tree species,
is a tribute to the celestial constellations, symbolizing the college’s commitment to
nurturing various forms of life. Alongside these, the campus boasts a wide array of
flowering plants and medicinal value plants, which not only contribute to the aesthetic
appeal but also serve as a valuable educational resource.

Another striking measure is the aviary and kennel system that provide homes for a
variety of pets and animals. The college also shelters rabbits and turkeys which add a
unique charm to the campus, allowing students to engage with nature and understand
the importance of responsible pet care. The integration of various animal species into
the campus environment enriches the overall biodiversity and fosters an eco-
conscious mindset among students.

Water Conservation Initiatives

The college has also made significant strides in water conservation. The landscaping
of the campus with a diverse range of trees and plants serves as a natural reservoir
that helps maintain a sustainable groundwater level. Rainwater harvesting system is
strategically placed under the aviary to capture and store rainwater, reducing
dependency on external water sources. The innovative aquaponics system combines
aguaculture with hydroponics, providing an eco-friendly approach to cultivating plants
and rearing fish simultaneously. Additionally, a canal system has been established for



efficient water conservation and distribution, adding a natural beauty to the campus
environment. The unique ‘Mazhakkuzhi’ is not just a water conservation tool but also
a flourishing ecosystem, beautifully constructed to house various fish species, further
enhancing the campus’s biodiversity.

Responsible Waste Management Systems

The College has also implemented efficient and responsible waste management
systems. It segregates waste into degradable and biodegradable categories, thereby
reducing the amount of waste that ends up in landfills. Biodegradable waste, including
food scraps and organic material, is transformed into valuable compost, which is used
to enrich the gardens and nourish the soil. In addition to this, the college conducts
regular workshops and awareness programs on responsible waste management,
empowering students and staff to make conscious choices in their daily lives. The
college has adopted the mechanism of sharing digital circulars, drastically reducing
paper waste. Announcements, notices and academic information are disseminated
electronically, saving trees and reducing paper waste.

Energy Conservation Measures

Efforts to reduce energy consumption are evident throughout the campus. In 2021, the
college took a significant step towards a sustainable future by installing solar panels
on its premises. These panels harness the power of the sun, not only reducing the
reliance on conventional energy sources but also significantly lowering its carbon
footprint. This initiative exemplifies the college’s commitment to clean and renewable
energy, contributing to a greener and more sustainable environment. Sensor lights are
installed in the ground floor wash area to conserve electricity by automatically turning
off when not needed. Classrooms feature large windows that maximize natural
lighting, reducing the dependency on artificial lighting during daylight hours. The
canteen is enclosed with mesh, providing an open and airy space that contributes to
electricity savings. In laboratories, energy-saving equipment is used to reduce power
consumption while ensuring high standards of education.

Sustainable Transportation

To further promote sustainability, the college offers bus facility for students, reducing
the number of individual vehicles on the road and decreasing the overall carbon
footprint. This not only reduces traffic congestion but also contributes to a cleaner
environment.

The institution’s dedication to responsible resource usage and green technologies
serves as an inspiration and a reminder of the importance of nurturing a sustainable
future.
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