MARIAN COLLEGE
KUTTIKKANAM

(AUTONOMOUS)

Integrated Audit Report on

ACESSD

ADVANCED CENTRE OF ENVIRONMENTAL
STUDIES AND SUSTAINABLE DEVELOPMENT

Environment, Energy and
Green initiatives

a consolidated Report for three years (2019-21)

Prepared by

Advanced Centre of Environmental Studies and
Sustainable Development (ACESSD)

An Inter University Centre, Mahatma Gandhi University,
Kottayam 686 560, Kerala

Website: www.acessd.otg



Audit Team

Advanced Centre of Environmental Studies
and Sustainable Development (ACESSD),
Mahatma Gandhi University,

Kottayam.

Members:

=

Prof. (Dr.) A .P. Thomas, Director, ACESSD
Dr. V.P. Sylas, Joint Director, ACESSD
Dr. G. Christopher

Dr. Padma P.

Dr. Prasanth Narayanan S.

Dr. Shanthi Prabha V.

Dr. Babu Padmakumar

Dr. Abin Varghese

Dr. Praveen Kumar C. S.

Dr. Sreekanth N.P.

Mrs. Gopika N. V.

CNooO~LD

B
= o

Marian College Kuttikkanam (Autonomous)

Members:

1. DrRasiR. A - School of Social Work

2. Dr.BinuThomas - IQAC Coordinator

3. Ms Jyothi Jose - Department of Computer
Applications

4. Ms Assanu Augustine- Department of Mathematics

5.  Ms Meenu P Thomas- Department of Mathematics

6. Ms Reshma Roy - Research and PG Department
Of Commerce

7. Mr Alen Kuriakose - School of Social Work

8. Dr. Sunny Mathew - Department of Physics

9. DrJustinPJ - School of Social Work

10. Dr Reni Thomas - School of Social Work



Foreword

Mankind is now facing grave problems like envirantal degradation, depletion
of natural resources and the emerging global wagraid climate change impacts, widely
discussed at the global and regional levels. Lxists in our planet earth only because of
nature’s life support systems. Hence protection andservation of environment is
cardinal to the sustenance of life on earth. Tlea idf sustainable mode of development
has been mooted in 1992 at the UN Conference onrdfmaent and Development
(UNCED) at Rio de Janeiro. In India, protectionesivironment has been prioritized in
our national planning, consequently environmentadies and management have become

an integral part of the curriculum of schools, egéts and universities.

Environmental auditing is the systematic procefddentifying and assessing
whether the practices and initiatives of the instin are sustainable and eco-friendly.
Environment auditing is visualised to detect anchitow changes in the environment to
improve the quality in terms of different comporeeuiz., air, water, solil, pollution levels,
energy consumption, waste management, biodiverséspon foot print, besides human
induced hazards and disasters. Maintaining thenbalaf nature is what is expected from

every citizen.

The Government of India has declared the Nati&ralironmental Policy 2006
and made Environmental Audit mandatory to eachbéstanent. According to the policy,
it is a response to India’s national commitmentckean environment mandated in the
constitution in the Article 48A and 51A(g), strehghed by judicial interpretation of
Article 21. It is recognised that the maintenandeth® healthy environment is the
responsibility of both the state and every citiZEnerefore, a spirit of partnership between
state and its citizens is to be realized throughettivironment management and protection,

aims towards environmental sustainability.

In view of the emerging cause towards environnmedégradation, NAAC, an
autonomous body under UGC has included the cormfegnhvironmental Audit (Green

Audit) in accreditation methodologies of collegesl ainiversities.

Environmental auditing of educational institutiois an effort to build
environmental sustainability in the campus. A thwio understanding of the need of the

environmental quality has become an integral parthe educational system. Being a



premier institution of higher learning in Kerala, akbn College Kuttikkanam
(Autonomous), is well aware of their responsibiligwards environmental issues and
wellbeing, the role in education, research, policgmation and information exchange
necessary for a sustained environmental campaidraetivities. The audit is the outcome
of a combined effort of the college and an extemgert audit group. Environmental
Audit in education institutions is undoubtedly andamental component of good
governance ensuring that processes and systemacprodsults that meet the needs of
society while making the best use of resources hetir tdisposal. The present
Environmental Audit carried out is not only signént for the college, but also for other
institutions to evaluate and adopt as a model,thackefore contributes regionally as well

as nationally towards the noble cause of sustagnamvironment.

—— Audit Team,

Advanced Centre of Environmental Studies
and Sustainable Development (ACESSD),

Mahatma Gandhi University, Kottayam



Contents

Forward

Executive Summary

VI.
VII.
VIII.

a1 goTo [UTod1 0] o 1
Meteorological status and environmental quality...............cccccoeeeeeenen. 5

Component Audits (Healthy practices and recommendations) .....21..

1. ENergy AUIt ....coooiiiieiiiiie e e e e e e eaaanna 21
2. Water AUIT ..o 35
3. WaASEE AUIL oo 54
4. BiIodiVErSity AUAIL ......uvveiiiiieiiiieiiiii e 69
5. Carbon AUt ........oeeviiiiiiiiiiiiiiiieeieeeees s 99
Environmental outreach activities and Green cannptiatives ........ 111
Green protocol of Marian college Kuttikkanam ..................ccccc...... 127
SWOC ANAIYSIS ..ottt e e e e e e e e aeees 129
Environmental Audit CertifiCate ............eeeeeereeeiiiiiiiiiee, 133
Environmental Audit Statement ...............uevuviiiiiiiiiiiiiiiiiiieieeeeeee. 135
Annexures






Executive Summary

A successful Environmental Audit plays a pivotadantegrative role in modelling a
vision of environmental sustainability for the campand hence become a mandatory

procedure for educational institutions under CioteN Il of NACC.

The Marian College, Kuttikkanam (Autonomous) haspadd a spectacular environmental
stewardship with its various green campus initegiv Substantial progress has been made
since the former audit, however, there remains es¢opexcellence where environmental

commitments could be reinforced.

The Marian College Environmental Audit is basedtba ISO 14000 policy standards
recommended for higher education institutions talsattaining sustainability. The audit
was conducted through regular site visits, intevgie facility tours, surveys and
guestionnaires, besides collecting existing recordports and documents. ldentified
personnel who are capable of providing informedesssient in each sector were
interviewed. Besides, official reports, documemtd data were collected from the college.
Detailed sampling studies (air and water quality) eelated laboratory analysis wherever
required were carried out in the School of Envirental Sciences, Mahatma Gandhi
University. Application of sophisticated techniquéke Remote Sensing (RS) and
Geographic Information System (GIS) were also eygaddor quality analysis.
Meteorological Data that includes rainfall, tempera and humidity for 6 years were
collected and assessed. Comprehensive field stwde conducted to elucidate the
biodiversity in terms of faunal and floral divegsitAs a gauge to track the institute’s
progress towards embracing environmental sustdityalihe Environmental Audit was

executed using specific performance indicators.
Energy audit

Since the previous audit, Marian College has takementous steps to reduce its energy
consumption and improve the energy efficiencyslobserved that the management of
Marian College has given due importance to addtkesissue of electricity wastage

through proper optimization of the systems as afecBfe measure as per the



recommendations of earlier audit. Substantial gneaying and monetary benefits were

also achieved.

The college has realised and established the pattexvenues of renewable sources of
energy like solar power and biogas in the camphts. Solar Photo Voltaic (SPV) System
generates a substantial quantity of energy anduats@o meet approximately 40% of the
total energy requirement of the campus. The pakgéneration of biogas from the food
waste based biogas plant in the college hostekhelprim down the energy expenditure
of the Institution. Adoption of these alternativeeegy sources helped the campus to
morph as a smart energy consumer. Specific recomatiens for further improvement in

energy efficiency has also been furnished.
Water audit

Imbibing the worth of water as the precious natuedource, significant and notable
developments in terms of sensible water usage andecvation make the campus self-
sufficient in water. The college is bestowed withrpdus water resources owing to the
effective conservation strategies, rain water hatimg and water management techniques.
During the audit it is seen that the water souraes least polluted. The water audit
indicated that the water consumption is moderatth negligible water loss. The major
water initiates of the campus identified are ramtev harvest system, properly channelled
water drainage and storage facility, water treatreemd purification facility, sewage
treatment plant etc. The best practices identifieithe campus are the periodic monitoring
of water quality, water harvesting, provision faiognd water recharge, sewage water
assisted organic farming etc. As a signature ofpamssion ‘Vellathotti’, an initiative of
the campus stands to quench the thirst of birdsaamndals. Recommendations were also

made to improve the efficiency of the water managgnsystem of the campus.
Waste audit

Performing the waste audit helps to manage theengsherated in the institution in a
more environmentally friendly manner which ultimgte contributes towards
sustainability. It is noted that the waste managensgstem in the college has been in
place for the past years, as waste produced igahgpus is disposed of, sorted and used
for several purposes. An in-depth understandingndigg the way Marian community
deals with waste is vital to recommend strategiesfdrther carbon offset. Of the seven



categories of generated wastes, biodegradable i@sts the major proportion. Despite
of the sizeable biodegradable waste being produbealigh the healthy initiatives of the
college considerable reduction and utilisation atte has been achieved. The campus has
well efficient and advanced mechanisms for sortamgl treating both solid and liquid
wastes. The institution follows a green protocal feaste management based on the
previous green audit. Moreover, there is a campige wo-ordinated waste generation
programme and the implementation of Green prdthetped to reduce the plastic and

paper waste.

Integrated effort has been taken from the manageteeminimise the paper usage and
wastage through the increased dependence on du#at forms. Campus is provided
with vending machines and properly placed binsdltect disposables. Special care has
been given to implement proper treatment for sewagter. Implementation of various
green initiatives (fish farming, campus cleaningtdgning, organic vegetable cultivation
etc.) in the college provide an interactive leagnenvironment for students in waste
management. Vermicomposting, waste derived eneegergtion through biogas plant,
usage of food waste as animal feed (food for pmgnfaetc. are the effective waste
utilisation programmes of the campus. Proceduresdisposal of worn-out furniture,
construction waste, and other unconventional waste well-established within the
campus. Healthy practices include buy back poliay wuppliers, handing over the used
computers to schools and hardware training laboestoSuch attitudes seems to scale
down the waste to a considerable extent. Theafl&aducing, re-using and recycling’ in
the campus is revealed through the waste auditedas the observations, feasible
recommendations were also made to maximise wadtetien in the campus, apart from
outlining areas for improvement to attain enviromtaé sustainability in terms of

systematic waste management.
Biodiversity audit

Biodiversity audit comprises the observations amadifgs of rapid biodiversity
assessment of Marian College campus and highligfgsenvironmental history of the
area, current status of flora (native, introduadsbn and invasive) and fauna (damselflies
and dragonflies, butterflies, fishes, reptilesdbiand mammals), best practices observed
and recommendations for better management. The uwsmnmpaintains considerable
composition of vegetation, despite of developmemtetivities. Being surrounded by



plantations and human habitations, it still serassan abode for many native species of
flora and fauna. Considering the ecological impuwréa of the region improvement in

terms of restoration with suggested native vegmtatire recommended. Moreover, the
healthy practice of retaining large trees and \egget in the campus irrespective of the
landscape alterations is noteworthy. Maintaining thajor water bodies in the campus

support teeming aquatic and associated population.

The geographical settings, and natural tranquilifythe Campus support appreciable
biodiversity and moreover, the campus attitude liok ‘with nature’ augments campus
biodiversity. Viable recommendations were also mtdeugh the audit. It is expected
that the proper implementation of the suggestetbr&son activities and continuation of
the best practices will enrich the biodiversity awblogical stability towards an ideal eco-

friendly and sustainable campus.

Carbon audit

The carbon audit aims to make links between hunstiores that result in greenhouse gas
emissions in terms of GQand its impact on the surroundings. Presently sff@ving of
gases into the atmosphere from various activisesicreasing at an alarming rate and
hence the need of awareness regarding these ensissimevitable and undeniable. Since
climate change and global warming remains as alerig®#, a substitute to excessive
greenhouse gas emissions must be done for a heafthiyonment. The successful
execution of the carbon audit revealed that thecpeita carbon footprint of the Marian
college is approximately 0.158 TG@a substantial reduction from the earlier audit
period). Besides the institutional potentiality offsetting the emissions were also
identified.

The audit identified and quantified the emissioieptial of major sources under three
emission scopes. LPG and diesel consumption ahtigfugitive emission constituted
the 1st scope emission categories. Consumptioruhpsed electricity constituted the
second category and forms the major share in emnisgihile commuting, waste disposal
and others collectively represented the scope 3sam category. The total G@mission
of the campus is computed as 328.19 FA@Mm activities under the three above
mentioned categories. In comparison to the earéports, a significant reduction has
been achieved in the total Gémissions from the campus.



Disclosure of the carbon foot print of an educaianstitute is inevitable to identify the
source and sink of emissions and the best pogssiltigation measures that can be adopted

towards the carbon reduction.

The Environmental Audit conducted in the Marian I€gé, Kuttikkanam (Autonomous)
revealed that the dew sparkled green campus igiead academic institutional model
towards the path of environmental sustainabilityor&bver, the present audit hopes to
revitalise the Marian College and persist to adhwhe environment as a fundamental
priority. Appraising the status of the environment in a massnstitute like Marian
College could not have come to fruition despitethedf immense support and generosity
which the team received. Undoubtedly, the ent#amsi endurance and passion towards
nurturing nature shown by the Marians fuelled vifte unbeaten pace and proficiency of

the ACESSD team remains as the major strengthioétideavour.






INTRODUCTION

Education is the primary step for individuals tonglanowledge, critical thinking, shaping
attitudes, empowerment and skills needed to malse wlorld a better place. As the
foundation stone, education has a pivotal roleuidding up a strong nation with erudite
citizenry. Moreover, it is a constant process byclwhhe society consciously transmit its
cultural legacy in the form of accumulated knowledgkills and values from one
generation to another through educational estahbksits. Throughout the country, the
development and governance of educational ingiitstare under the directives of Indian
constitution. Audit functions in educational ingtibns as a fundamental component of
good governance ensuring that processes and syptechsce results that meet the needs
of society while making the best use of resourdesheir disposal. Higher education
institutions like colleges are places where fuleaders are moulded, and it must deliver
an understanding of environment and sustainableldpment both at the level of a
theoretical framework as well as showing the beatfres in management. This can be
achieved through a professional Environmental Agemerally known as Green Audit.
Environmental Audit as an integrative tool for bailstainability training and operation

management can be incorporated into the reguléioigtions of an educational institute.
Background

The history of Environmental Audit implementatioatels back to early 1970s in United
States with Clean Air and Clean Water Act. In UKe tEnvironmental Audit guidelines
were first introduced in 1975, and by 1992 majoatyocal authorities approved the audit
completely or moderately. As a land mark on théolnysof sustainable approach to save
earth, the United Nations Conference on Environmami Development (UNCED),
popularly known as Earth Summit Rio - 1992 enthu#ieel nations to appraise the
effectiveness of their environmental stand as taswable approach. As the spirit of Earth
Summit, most of the nations accepted policy anggammmes to protect, upgrade and safe
guard the environmental conditions. India is on®ag the first nations in the world to
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make natural review or Environmental Audit mandattrom 1992-93. It became a
requisite to each industry as mandated in the @atieh in Articles 48A and 51A(Q),
strengthened by judicial interpretation of Arti@é according to the Environmental Policy
2006, declared by the Government of India. As & phendorsement process of higher
education institutions, the perception of Environmtaé Audit has been appended by
NAAC, a sovereign body under UGC.

The Environmental Audit conducted in the Marian I€g¢ Kuttikkanam (Autonomous)
identified the environmental status of the collégeng a pioneering academic institution
which emphasises the importance of environmentahlitgu As per the detailed
recommendations of the previous audit conducted, Marian team including the
management, students and staffs, incorporatedhidneges. From the present appraisal it is
seen that the dew sparkled green campus has noedtas an ideal academic institutional

model.
The integrative role of Environmental Audit

The Environmental Audit plays an integrative rofe dampus operation in promoting
environmental sustainability, encouraging superenvironmental quality and best
practices. Higher education institutions are recggph as one of the prime consumers of
natural resources and producers of immense quanititastes. As such these institutions
require documented systematic and periodic vetiboa of environmental activities as a
part of the ISO 14001 Standards. Execution of arirBnmental Audit helps to reduce the
environmental liability, sustainable natural resguconsumption and pollution reduction
of the institution. Through the assessment, tha mfesustainability as an outcome and a

route of learning, as well as a catalyst for transftion in education can be achieved.

The Marian College has witnessed a reflective stoftvards a holistic vision of
environmental responsibility with green initiativespearheaded by collective efforts
incorporating all levels of organisation. Evenugb the College has made magnificent
and substantial progress, there remains room fafeq®n where environmental
commitments could be reinforced. Hence the Enviremia Audit expects to assist
Marian College in its effort to attain environmdngastainability. The details presented

here constitute a consolidated Environmental Ateport for three years (2019-2021).
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The previous audit has emphasised the need to fagstsinability in terms of energy
consumption, and thus to trim down the environmlefdat print of the institution.
Undoubtedly, the audit has served as a potentilitodelineating arenas of upgradation
through robust and detailed recommendations andgestigns about strategies and ideas.
Even though much progress has been achieved dlsepprcommendations, the escalating
pace of development and the stemming environmemtplications are changing quite
rapidly, and it is inevitable for an institutiorkdéi the Marian College persist to act with the
environment as a fundamental priority. The predenvironmental Audit affectively

gauges the process and progress of the collegg efective performance indices.

Marian College Kuttikkanam (Autonomous), a leading academic institution established
in 1995 is affiliated to the Mahatma Gandhi Univgrsit is owned and managed by the
Catholic Diocese of Kanjirappally. Located amidle tgreen sparkled rolling hills of
Peerumedu, Idukki it sprawls over an area of 80B33q. m. Marian College is
predominantly a residential college with a primeoycern of offering quality education to
the budding generations. Marian has an inimitabld #ortunate past that it gained
autonomy in a span of 20 years. Presently the gmltdfers 20 programmes, including
doctoral programs in Social Work and Commerce. Manvas the youngest accredited
college in India in 2003 and at present the colisge-accredited with A grade and CGPA
3.52/4 by the National Assessment and AccreditaGmuncil (NAAC) in 2014. The
college won the prestigious status of @ulege with Potential for Excellence
(CPE) from University Grants Commission (UGC) in 20091&014. The excellence of

its academic programmes has garnered nationalraechational attention. Moreover, the
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residential aspect of the college encourages amnval ambience in scholastic and social

situations.

The guiding vision and mission of the Marian Codlege as follows:

Vision

To be a transformational leader in education, facitating and celebrating the full
flowering of life in abundance.

Mission

1. Relentless pursuit of knowledgerealizing that the horizons of knowledge are ever

expanding.

2. Fostering spiritual and humane values being proud of our Indian ethos and the

Christian message.

3. Networking and collaborating for synergy, knowing well that in today’s world

none of us can be as smart as all of us together.

4. Expanding campus-community network because we are aware of our obligation

to reach out to our less privileged brethren.

5. Promoting sustainable living and environment friendy campus, being sensitive
to the fact that our planet Earth is the only dm&t tve and our future generations

have.

6. Ensuring a learning environment of creativity, adventure of ideas, constant
innovation, enabling academic ambience and thee-stfathe-art Information

Communication Technology.

The process of NAAC accreditation has significantifluenced the continuous quality
enhancement of Marian College from a systems petispe The various systems evolved
by the IQAC, together forming the Marian Quality 8 (MQM), are at different phases
of implementation. Through these quality assuraystems, the College is progressively
improving her capability to achieve the set visioiz., to lead transformation through
higher education. The Marian family - studentsch&ag and administrative staff, other
stakeholders and the leadership of the Collegaverking together to live up to the motto

‘Information, Formation and Transformation’.




METEOROLOGICAL STATUS AND
ENVIRONMENTAL QUALITY

The Marian College is situated 3,500 feet abovdeses, with temperatures ranging from
10°C to 30C. The extensive greenery around the campus fomideal environment for

the college. Air quality of the campus is influedcky various natural (wind, pollen
grains, dust etc.) and anthropogenic factors (wdduic movement, generators, fire,

laboratory fumes, construction activities etc.).

Meteorological status

The weather data was collected from the web paoftdlational Aeronautics and Space
Administration (NASA) (https://disc.gsfc.nasa.govNASA provides the global scale
observational data sets on land, ocean, ice amdititeractions with the other components
of Earth system to understand climate variabilifipnthly average data of resolution 0.10
x 0.10° were downloaded for the period 2015-202€ ased for the analysis of weather

conditions.

The Meteorological parameters such as rainfall pemature and humidity, recorded from

Marian college are given below.

The mean monthly rainfall for the years under coesition varied between 26.6 and 55.2
cm. (Table 1 & Fig.1) Maximum average rainfall wasorded during 2018 and minimum
during 2016.
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Table 1 Month & Year wise rainfall (cm)

Sl. No. Months 2015 2016 2017 2018 2019 2020
1 January 1.86 1.6 1.34 1.08 0.82 0.56
2 February 3.86 0.8 2.26 1.04 0.24 0.46
3 March 11.72 10.84 9.96 9.08 8.2 7.32
4 April 13.18 11.18 11.18 14.36 10.36 104
5 May 31.33 33.4 3547 3754 39.61| 36.68
6 June 72 55 80 150 132 111
7 July 77 61 63 170 162 160
8 August 80 47 82 190 172 157
9 September 48.42 49.5 50.58 51.66| 52.74| 46.82
10 October 28.22 22.2 16.18 20 21 12
11 November 2566 193 15 14 11 13
12 December 10.54 8.3 6.06 3.82 1.58 0.66

I Cumulative annual rainfall === Qverall mean
662.58
7007 611.55
600 — 555.9
) 500
403779 373.03
400 — 320.12
f _
n 300
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Fig. 1 Cumulative annual rainfall status (2015-2P0)

The observed mean monthly temperature is depigtedable 2. The mean monthly

temperature for the years under consideration ddrétween 21. 2 and 22.07°C.
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Table 2 Month & Year wise temperature (°C)

Sl. No. | Months 2015 2016 2017 2018 2019 2020
1 January 19.00 18.50 18.00 17.50 17.00 17.50
2 February 22.30 21.50 20.70 19.90 19.10 22.30
3 March 24.50 25.10 25.20 26.10 25.00 24.30
4 April 24.30 23.80 23.50 23.10 24.10 23.10
5 May 23.00 23.30 24.00 24.20 23.70 22.70
6 June 22.56 23.20 22.84 21.8 22.12 22.56
7 July 21.40 21.30 20.20 19.10 20.60 20.38
8 August 22.00 21.40 21.60 19.73 22.13 22.33
9 September  22.50 22.90 23.30 23.70 22.80 21.36
10 October 21.6¢ 22.80 23.00 23.20 22.40 22.7
11 November 21.65 22.80 23.95 23.10 23.25 22.40
12 December 17.70 17.89 18.58 17.27 18.96 19.25
222
22.1

2 2

E

g

E I

<
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Fig. 2 Mean monthly temperature status
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The average annual humidly varied between 82.288fP6 in the area. The details were

as follows:

Table 3 Month & Year wise humidity (%)

SINo. | Months | 2015 2016 2017 2018 2019 2020
1 January 65.3 63.1 60.9 68.7 66.5 67.3
2 February 63.5 66.5 66.5 67.5 65.5 70.9
3 March 70.7 12.7 4.7 4.7 74.7 73.3
4 April 76.9 77.9 78.9 78.9 76.9 76.2
5 May 85.1 89.1 83.1 82.1 80.1 88.8
6 June 90.2 89.2 88.2 87.2 88.2 86.8
7 July 91.4 92.3 93.2 94.1 93.21| 94.468
8 August 91.6 95.6 93.6 98.6 95.6 95.5
9 September 92.8 93.7 94.6 925 94.4 91.2
10 October 90.1 88.3 86.5 86.7 87.9 89.1
11 November 86.9 87.9 87.9 85.9 85.9 86.7
12 December 81.3 82.5 82.7 81.9 81.1 82.6

84.0

83.5

Average Humidity (%)

83.0

82.5

82.0

81.5

81.0 - . . . . .

2015 2016 2017 2018 2019 2020

Fig. 3 Average annual humidity status
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Air quality data

The air quality data was collected from the webigdor of NASA
(https://disc.gsfc.nasa.gov/). The Goddard Eartlerfses Data and Information Services
Center (GES DISC) archives provide atmospheric astipn data from many remote
sensing instruments and model assimilations ddiauk to 1970. These include datasets
from the Orbiting Carbon Observatory 2 (OCO-2) dadStar-2; the Ozone Monitoring
Instrument (OMI), the Microwave Limb Sounder (MLSand the High Resolution
Dynamic Limb Sounder (HIRDLS) aboard EOS Aura; fleermal And Near-infrared
Sensor for carbon Observation (TANSO)'s, Fourieansform Spectrometer (TANSO-
FTS) on the Greenhouse gases Observing SATelliteSEI) and the Atmospheric
Infrared Sounder (AIRS) on EOS Aqua. Monthly averaata (resolution 0.10 x 0.10°)

were downloaded and used for the analysis.

Satellite image used

SINo: Year Image Acquisition Date Satellite/ Sems Resolution (m)  Bands

1 2020 28-Feb Landsat 8/ OLI 30 3,4,5

Analysis performed

The weather and atmospheric data files downloadedcdf format) from the data portal
were converted to raster file using Arc GIS Sofevand the spatial position of the Marian
College, Kuttikkanam was overlaid on it. The pixelues of the corresponding location

were estimated using extract value function ingiware.

Nitrogen dioxide (NO,)

Nitrogen dioxide (NQ) is one among the group of highly reactive gasesisa as oxides
of nitrogen or nitrogen oxides (NOx). N@ used as the indicator for the larger group of
nitrogen oxides. N@primarily gets in the air from the burning of fuetd other forms of
fire. NO, also accumulates from emissions of all kinds dfiscles (two- wheelers, cars,
trucks, buses etc.), power plants, and off-roadpegent. From the results, it is observed
that NG concentration of the region didn’t show much vaoiatn the monthly wise data
collected from the campus. The average,M@nhcentration in the region is calculated as
13.1 pg/m3 (Fig. 4). Compared with CPCB standar@s dbncentration reported in the
campus was within the permissible limit (40 pg/(i®ble 4).




Marian College Kuttikkanam

Table 4 Monthly status of NG, level

Sl. No. Months NO2 (ug/m3)*
1 January 14.9
2 February 12.5
3 March 14.2
4 April 13.6
5 May 13.8
6 June 11.2
7 July 10.6
8 August 11.3
9 September 12.7
10 October 13.1
11 November 14.1
12 December 14.7

Average 13.1

* CPCB Standard of Ngevel is (40ug/m3)
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Fig. 4 Monthly NQ variation
Sulphur dioxide (SOy)

Sulphur dioxide (S¢) is one of the major air pollutants which is usedindicator for the
larger group of gaseous sulphur oxides (SOx). Lsirgeurce of S@in the atmosphere is

from burning of fossil fuels by power plants andhest industrial facilities. The lesser

10
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sources of S@emissions include industrial processes, heavypegemts etc. The results
showed that monthly wise $@oncentration value falls within the range of 2.9-pg/m3
with maximum value recorded in the month of Febyuand minimum in May. Any
significant variation in the monthly data of g@ollutant recorded from the campus. The
average Seconcentration observed in the institutional area ¥eand much lower (2.05
pg/m3) than the limit of CPCB standards (50 pug/firiy. 5).

Table 5 Monthly status of SQ level

SINo. | Months SO, (Hg/m3)*
1 January 2.1
2 February 2.2
3 March 2.1
4 April 2
5 May 1.9
6 June 2
7 July 2
8 August 2.1
9 September 2

10 October 2.1

11 November 2.1

12 December 2
Average 2.05

* CPCB Standard of SQevel is (50g/m3)
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Fig. 5 Monthly SO, variation

Ozone (Q)

Ozone (Q) is a highly reactive gas composed of three oxyafems. It is both a natural
and a man-made product that occurs both in thehBampper atmosphere (the
stratosphere) and lower atmosphere (the tropospligepending on where ozone resides,
it can protect or harm life on Earth. Stratosphezone is formed naturally through the
interaction of solar ultraviolet (UV) The "ozoneyéa," situated approximately 6 to 30
miles above us reduces the amount of harmful UVatach reaching the earth surface.
The study revealed that monthly wisg €ncentration varies from 22.6 pg/m3 (July) to
27.1 ng/ms3 (December) in the region with averadeevaalculated as 25.6 pg/ms3 (Fig. 6).
The permissible limit of CPCB standards is 100 Ed¢/hable 6).
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Table 6 Monthly status of Ozone level

Sl No. Months O3 (ng/m?) *
1 January 26.9
2 February 26.7
3 March 26.5
4 April 26.2
5 May 26.5
6 June 24.1
7 July 22.6
8 August 22.8
9 September 25.3
10 October 26.1
11 November 26.3
12 December 27.1

Average 25.6

*CPCB Standard of ozone level is ( 100 pg/m3)

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec

Months

Average

Fig. 6 Monthly Osvariation
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Particulate Matter (PM 1)

Particulate matter (PM), also called particle palhis, is a mixture of solid particles and

liquid droplets found in the air. Among these, agrtparticles such as dust, dirt, soot, or
smoke, are large or dark enough to be seen witmaéiked eye. Whereas others are so
small and can only be detected using an electreanostope. PIy} are inhalable particles,

with diameters that are generally 10 micrometersnaaller.

The result indicates that month January had thaedsigPM, concentrations while July
marked the lowest. As expected, the monsoon mddthse, July and August) recorded
lower concentration compared to other months studide average P} concentration
considering all the months in the region is estedab be 32.4 ug/ms3 (Fig.7). As per the
CPCB standards, permissible level of £8i4 60 pug/ms? (Table 7).

14
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Table 7 Monthly status of particulate matter (PM,)

Sl No. Months PM 10 (ug/m3)*
1 January 35.1
2 February 34.6
3 March 33.8
4 April 34.2
5 May 335
6 June 30.1
7 July 27.4
8 August 29.9
9 September 31.2
10 October 32.9
11 November 31.8
12 December 34.9
Average 32.4

* CPCB Standard of Plyp level is (60ug/m3)

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec

Months

Fig.7 Monthly PMygvariation
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Particulate Matter (PM »5)

Fine particulate matter (PM) is an air pollutant that may cause serious heakhes
when their levels are high in the atmosphere. Fiadiculate matter (Pbk) is tiny

particles in the air that reduce visibility due liaziness. Outdoor PMlevels are most

likely to be elevated on days with little or no @in

Here also January recorded maximum value while ommsmonth August noted
minimum in the concentration of Fine particulatettera(PM5). Considering different
months and taking its average, the quantity of, PM calculated as 12.4 pg/ms3 (Fig.8).
Both month-wise and its average value of BBMata of Marian college was found within
the limit (40 pg/m3) of CPCB standards (Table 8).

Table 8 Monthly status of fine particulate matter(PM. s)

Sl No. Months PM 25 (Lg/m?3)*
1 January 15.2
2 February 14.3
3 March 14.5
4 April 14.1
5 May 13.5
6 June 11.2
7 July 10.6
8 August 9.5
9 September 10.2

10 October 10.3
11 November 11.3
12 December 14.2

Average 12.4

* CPCB Standard of PMs level is (40 pg/m3)
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Fig. 8 Monthly PM, svariation

Carbon monoxide (CO)

Carbon monoxide (CO) is a colourless and odoudasghat can be harmful when inhaled
in large quantity. The major source of CO in thédoor air is vehicles and industrial
machinery that burn fossil fuels. Moreover varidususehold items such as leaking
chimneys, furnace and gas stoves also release G@@aanaffect indoor air quality. Month
February recorded maximum value CO (1.35 mg/m3) amiimum in the month of
August (0.89 mg/m3). Average value of CO obserfrech campus is estimated as 1.13
mg/m3. An observed value of carbon monoxide in &nea is given in Table 9. The
obtained results revealed that all the CO valuesnathin the permissible limit of CPCB

standards. The permissible limit of CPCB is 2 mg/m3
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Table 9 Monthly status of CO (PMs)

Sl. no. | Month CO (mg/m3)*
1 January 1.236
2 February 1.356
3 March 1.265
4 April 1.29
5 May 1.13
6 June 1.025
7 July 0.956
8 August 0.896
9 September 0.989

10 October 1.069

11 November 1.189

12 December 1.225
Average 1.13

* CPCB Standard of CO level is (2 mg/m3)

1.6 -
1.4 -
12 -
£
£ 08 -

S 06 - Average
0.4 -
0.2 -
0 -

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec
Months

Fig. 9 Monthly CO variation

Marian college situated on the western edge of #edBhats, which makes it ideal for
getting upto 5000 mm rainfall. More than 75% of aalnrainfall occurs during Southwest

18
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monsoon period that is June to September. Maxinempérature rarely crosses’Gand
minimum temperature rarely goes below’@0 Annual mean temperature of 2Z5
without much seasonal variation attracts tourisMgsty climate throughout the year is
mainly due to high humidity, a favourable touristiracting factor of this region.

It is revealed that all the air quality parametams within the permissible limit of Central
Pollution Control Board (CPCB) standards. Moreovéine peculiar geographical
disposition like high latitude and the distinct e@tlogical features including high wind
speed (40 km per hour) helps to dissipate pollutaad in the area. Most of the air

pollutants will be removed from atmosphere as vegtogition.
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Component Audits
(Healthy practices and recommendations):

1. ENERGY AUDIT

Energy is a vital and balancing factor in the iedidor sustainable development since the
1992 Earth Summit. As higher education instituticer® robust places to nurture
management and action, such institutions are takhwy lead to promote energy
sustainability through proper energy managementoddh proper energy management it
is possible to address the escalating energy detenomic and environmental liability.
As such, the importance of energy audit as a gaug®onitor the energy efficiency of an

institution receives immense importance from a tgraental perspective.

According to the Energy Conservation Act 2001, BgeAudit is the verification,

monitoring and analysis towards the sustainable afsenergy for improving energy
efficiency with an action plan to reduce energy stonption. It enables an organised
method to the energy management in a system, ier dodbalance the energy input and
usage. It is an effective and concrete method toese rapid improvement in energy
efficiency in buildings and industrial processeke primary objective of the energy audit

is to determine ways to reduce energy consumptidovter operating costs.

Objectives
» Identification of major energy resources of the pam
* Generation of energy consumption profile of the pasm

» Identification of sustainable energy avenues exgsitn the campus
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Methodology

A team from ACESSD visited Marian Campus to asshesenergy resources and its
consumption pattern. The students and faculty mesnbeMarian College assisted the
team for data collection. Information regarding rglyesources, quantity of consumption,
its pattern of use, wastage etc. were enterechimdard datasheets. Besides, rigorous field
visits, interviews and discussions were conducti#d thie concerned authorities.

Energy sources and consumption profile

The Marian College utilizes electricity as the mamergy source. The electrical energy is
being supplied by the Kerala State Electricity Bo@KSEB). Besides, LPG and diesel
forms the additional energy sources. The campuslising the potential of solar power as a
renewable energy option. The proposEsD kWp Grid Tie Solar Photo Voltaic (SPV)
System on roof tops of the institute is being pasely executed under different phases.
During 2019, the solar energy system of the canwas connected to the distribution
system of KSEB and attained substantial reductfoglextricity consumption. The campus
also generates biogas from food waste that corityesubstitutes current LPG usage.

1. Electrical Energy

Monthly electrical energy consumption

The mean annual electrical energy consumption efcdmpus was computed as 181184
kWh (Table 10) with a monthly average consumptiéri@618 kWh. The variation of
monthly power consumption is given in the graplg(R0).

Table 10 Energy and cost distribution

Energy Annual Energy SR
) Unit , : cost/unit Total coast
inputs consumption equivalent (Rs)

kWh % Rupees %
Electrical | kWh 181184, 181184| 42.76 10.68| 1935137, 57.78
Diesel Litre 6000 76744| 18.11 87.45| 524700, 15.67
LPG kg 11880 165767 39.12 1235| 889200 26.55
Total 423695 100 -1 3349037 100
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Energy distribution Energy cost distribution
LPG Elect;cal ;2;3/
39% 43% 6
Diesel Diesel Electrical
18% 16% 589%

Fig. 10 Energy distribution and Energy cost distibution of the campus
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Fig. 11 Mean electrical energy consumption

Maximum energy utilisation was noted during the thoof March whereas May recorded

the minimum. The College is well equipped with adkstg electrical installations and

facilities. Considering the proportion of energynsomption among various devices

present in the campus, maximum utilization is rdedrfor indoor lighting systems (34%)

followed by the water heaters (19%). In the presienergy audit report conducted in the

campus, the UPS and computer systems were foutmhgume maximum electricity. The

energy saving interventions through the introductiof modular UPS systems and

efficient computers helped to trim down the electdnsumption significantly.

23



Marian College Kuttikkanam

Cooking Fan Exhaust fan Computer
device 2% 1% system
Water heater 5% 5%
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Water pur
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Dryer:
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Projector
0,
2% printers at door
1% Pump AC lighting
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Fig. 12 Percentage energy consumption status bleetric devices

For the campus, the connected load recorded is7288V and against this load, the
electrical energy consumption rates falls unddifférent time zones of the day namely,
normal (6 AM to 6 PM), peak (6 PM to 10 PM) and-pffak (10 PM to 6 AM). The
energy use is charged as per the consumption vaegdthese three tariff regimes. The
recorded charges for these zones were 6.20, 9B@.85 per unit respectively (KSEB).
From the fig. 13 it is assumed that maximum eleityriconsumption is under the normal
tariff period (41%).

Fig. 13 Annual electricity consumption as per taff regimes
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Specific electrical energy consumption

The specific electrical energy consumption is tleeteical energy consumed per unit. In
the case of Marian college, the specific electreaakrgy consumption was calculated as
the electrical energy consumption per person aectrétal energy consumption per square
meter of built-up-area (KWh/h

In order to calculate the specific energy consuomptthe total number of the persons
present in the campus (including students, staif @on-teaching staffs) and the total

built up are considered.

Monthly variation in the specific energy consumpti@-ig. 14 and Fig. 15) reveals the
changing activities of the campus. The consolidatearly specific energy consumption
computed is 9.17 kWh/ftyear and 95.05 kWh/person/year respectively.

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Fig. 14 Mean monthly specific energy consumptioper sq. meter
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Fig. 15 Mean monthly specific energy consumptioper person

In the previous audit, electricity wastage or legpkaas 'Phantom load' (any kind of
electricity that is used by devices that are tufétut are still plugged into an electrical otjtle

in the institution has been identified and it isetlved that the management has given due
importance to address this issue through effectieasures. It was estimated that 63% of
the phantom load was contributed by the UPS systethe institute. Therefore, proper
optimization of the system was done as per thetasdommendation and the phantom
load was trimmed down considerably. Moreover, stracherence to follow the
management instructions regarding turning off amglugging the electronic devices
especially computers in the college helped to redtice wastage of electricity

considerably. Substantial energy saving and ageacraonetary benefits were obtained.
2. Diesel consumption

In the campus, diesel is used as an energy souaelynfor power generation and
transportation. For an uninterrupted power suppiytre campus, a standby diesel
generator (DG) is currently in use. In additiong timstitution owns diesel operated

vehicles (6 four-wheelers) for transportation.

The annual diesel consumption of the campus wasastd approximately as 6000 L
which accounts for about 18.1% (76,744 kwh) of tibtlal energy equivalent. Annually,
about 3600 and 2400 L of diesel was consumed ickshand generator respectively.

The diesel consumption accounts for a total anexjaénditure of about 5,24,700 Rupees.
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3. LPG

LPG consumption contributes nearly 39.12% (1657@#hkto the total annual energy
utilisation of the campus and hence considered mgjar energy source. LPG is used in
the hostels and canteen for cooking purposes. ibadily, in laundry, LPG derived
energy is used in dryers. It is noted that 30ncidrs of each 14 and 19 kg capacity (total
cylinders - 60) are being used in the campus fesdhpurposes. Per year the total LPG
requirement of the campus is computed as 11888dapunting nearly a total expenditure
of Rs. 8,89,200.

Table 11 Energy inputs, annual consumption and &b

Ener Annual Ener sl
) 9y Unit . ergy cost/unit Total coast
inputs consumption equivalent (Rs)

kKWh % Rupees| %
Electrical | kWh 181184 181184 42.76 10.68| 1935137| 57.78189
Diesel Litre 6000 76744 18.11 87.45| 524700| 15.66719
LPG kg 11880 165767 39.12 1235| 889200| 26.55092
Total 423695 100 - 3349037 100

Renewable energy avenues of the campus

Marian College has realised the avenues of rene@wablurces of energy and its
environmental output. Accordingly they searched #ggpropriate technologies and
possible subsidies. Based on Environmental Auditridhacollege took the following

avenues and morphed as a smart energy consumer.
Solar Photo Voltaic (SPV) System

As per the recommendation of the previous audd, ttfanagement has set up the first
phase of roof top solar system (30 kW) and condetite out puts to the distribution
system of KSEB during 2019. The installation pr@ada reasonable harvest of 4 kWh
energy per day. The per day total power requireroktite college is computed as 199 kW
of which the SPV system provide nearly 80 kW enemyd accounts to meet
approximately 40% of the total energy requireméfdinly the energy is utilised for the
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working of water filters and purification, heateasd lighting purposes especially LED
bulbs. The commissioning of the extended systeranigipated to contribute towards

increased energy harvest of the campus.

'_ Kuttikkanam, Kerala, India 2 20.84°C

Kuttikkznam, Kerzla 685531, india

Kuttikkanam, Kerala, India a 29.11°C |

Unnamed Road, Peermade, Kuttikkanam, Kerala 6B5531, India
Lat N 8% 35' 0.17808"
Long E 76” 58' 19.3926"
.
07/04/21 11:17 AM ! 280 puT

Electric grid connections of Solar Photo Voltai®{§ installation

Substantial reduction in energy consumption andaated monetary reimbursement,
environmental benefits like reduced carbon foattpaire anticipated in long term from the
SPV installation initiative.
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Biogas production

For the Marian College, it seems nothing goes tetevalhe Biogas Plant constituted in
the hostel utilises the generated food waste amer ditiodegradable materials. The biogas

produced is used to substitute the LGP cylindetsostel for cooking purposes.

Presently there are four hostels operating in thepus, accommodating appreciable
inmate strength. It is noted that biogas plantow mperating only in one hostel with 300
inmates. Approximately 10 LPG cylinders of 14 kga&eity per month are required for the
cooking purpose in the hostels. The potential geier of biogas from the present food
waste based biogas plant of 2 lakh litre feed aap#&fixed dome model) in the hostel
helps to substitute nearly 4 LPG cylinders (56 Rf3) per month. This has considerably
reduced the energy expenditure of the Institutidawever, the campus provides three
more hostel facilities for the students but is ddvof this biogas generating facility.
Intense dependence on firewood and purchased LH@dexss for cooking purposes in

these hostels were noted.

Considering the inmate strength and possibilitpiofyas production potential, there is an

immense scope of constructing biogas plants inrdtbstels.

Another noteworthy green initiative of the managetrie the constructed storage tank set
up for the extraction of leachate from the biogkspand its further utilisation as a bio-

fertilizer in the polyhouse farming.

Thus as an education institution Marian Collegaltembe a starting point for change. It
seems that they are passionate about the big @ickgarding sustainability and are

ambitious for new technologies.

Biogas unit in the campus
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Carbon Dioxide equivalent emission

Carbon foot print is the amount of the carbon diexreleased into the atmosphere as a
result of the related activities of a particuladiindual, organisation or the community
under concern. In case of electricity consumpti@bGn Footprint (CF) represents the

indirect CQ emission at the point of generation and not apthiet of consumption.

In order to compute the generated £Z@mission factors are used. It is the ratio of,CO
generated from a given quantity of the fuel consdinBased on the type of the fuel, the
emission factor varies. As part of the audit conelddn the Marian Campus, an analysis
has been carried out to estimate the approximaterdoot print in terms of associated

carbon dioxide emissions based on the energyattois.

The campus mainly relay up on Electrical energgsei and LPG as energy sources. The
CO, emission potential of these sources per unitvisrgin the table 12.

Table 12 Emission factors for energy categories

Energy category| Unit | CO, emission factor (kg CQ)
Electricity kwWh 0.9
Diesel Liter 2.68
LPG Kg 3.0

Table 13 CQ emission corresponding to the annual consumptionf @nergy

Energy category| Unit | Annual consumption | CO2 emission (kQ)
Electricity kwWh 181184 163065.6
Diesel Liter 6000 16080
LPG Kg 11880 35640

Total Emission 214785.6

The current C@emission from the campus is about 214.79 tonnesupeum and about
30% substantial emission reduction has been aathigeeyear when compared to the LO

emission estimations (306.8 tonnes of LG previous report. It is noted that the proper
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implementation of the proposed energy conservadiciivities in the campus helped to

reduce the carbon foot print to a considerablel lpaging a green track to sustainability.

Healthy practices

The college encourages sustainable energy in esggcts / activities particularly

of its energy requirements as follows;

1.

Reducing day time utility: Considerable day time electric energy has besedcs
mainly because the hostel buildings of the colgee setup with solar panels. This
energy is used for functioning the water filter apdrification mechanisms.
Moreover, the emphasis in utilising solar powepbtlyh augmenting the capacity of
the existing system is under consideration. Thig igreen and healthy initiative

towards energy sustainability in the campus.

Food waste derived Biogas plantA biogas unit is established to assimilate waste
and to generate reserve fuel for cooking in hasdaeteen. Presently only one biogas
plant is under the process of energy generationiahdlps to substitute nearly 4

LPG cylinders (14 kg capacity) per month in thetean.

Social enhancementWorking computers with outdated configuration danated

to the School children of the surrounding commufotytheir learning purpose.

Installation of Timer facility : A high-mast light is used in the campus, which is

working with the support of an automated timer niaeh

Shift to energy efficient devicesMarian campus has completely shifted to the use
of LED bulbs as part of energy efficiency. More tmgadarly, on yearly basis
inefficient devices with respect to electricity somption are systematically sold to

vendors, which includes monitors, CPU, printers atier peripherals

Updation of electrical equipment The outdated electrical equipment of the
institute were replaced and updated. The UPS systamreplaced with efficient

dynamic modular UPS systems to reduce the enesgy lo

Installation of Sensor appliances Sensory based electrical appliances are used to
conserve energy consumption and to benefit ther@mwvient. Heaters in the hostels
are well connected with automated timer machinekjchv save considerable

electricity consumption
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Kuttikkanam, Kerala, India “ 2061°C

Marian College Campus, Peermade, Kuttikkanam, Kerala 685531,

‘Autonomous) & 9 India
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High-mast light with timer Heater with timer

LED bulb assembling training

Marian College has signed MoU with KEL Electricdsindakkayam for regular supply
of LED bulbs and to buy-back the damaged LED buliesides, training has been given

for the students on LED making.

LED bulb assembling training
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Recommendations

» Display of signboards regarding optimal use of teleal appliances in the

concerned rooms and offices.
» Replacement of CFL with LED bulbs.
» Replacement of inefficient machines with new ones.
* Make a regular check on the gadgets to improvefiiisiency.

* Non usable CFLs can be exchanged with LED bulbutdinoK SEB energy saving

programme.
* Make sure to turn off and unplug the appliancesathdr gadgets after their use.

* “Phantom loads,” or the electricity used by elecicalevices when they are turned
off or in standby mode, are a major source of gnera@ste. Hence use smart power

strips.
* Promote the procurement and purchase of energyezffiappliances

* Incorporate energy efficient technologies in newd d&mture buildings. It is also
recommended to renovate the old rooms and constngcwith energy efficient

equipment and connections.

* Itis recommended to monitor government energygatsjand initiatives to ensure
participation of the institution towards alternativenergy initiatives, CDM

programmes etc.
» Establishment of a mini hydropower plant for therida College.

Marian institution has developed a unique greei toaenvironmental sustainability in
terms of energy efficiency. The institution hadeac vision and policy for the protection,
preservation and sustainability. The motto of tbécy is, ‘live for Nature and live with

Nature’.
Possibility of introducing Energy Management SystenfEMS) in the campus

Energy Management System is the cautious and e#fease of energy to minimise costs

and enhance operational efficiency and managensepealSO-50001 standard. This is
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identified as an effective system towards improvitng energy competence of an

institution through continuous monitoring, measgramd analysis.

Introduction of EMS acquire data from different &ion within the campus by using
communication capable energy meters linked by soltvapplications. The data collected
can be archived and processed for further inteapogts and future needs. The
introduction of EMS as a potential initiative cang as a better podium for future energy
efficiency improvement of the institution. Moreovér can promote centralisation of
energy consumption data which can be further ugeddrbon foot print analysis. Hence

the present audit recommends the introduction adficient EMS in the campus.
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2. WATER AUDIT

Water is a precious natural resource facing shertafgavailability all over the world.
Kerala that receives about 3000 mm annual raingaleported to be drought prone in
almost all districts. Kuttikkanam in Idukki distties gifted with an annual rainfall upto
5000 mm. The water audit of Marian College AutooomKuttikkanam is focused on the
availability, usage, purification, and recycling tfe water resources in the campus.

Healthy practices taken up are also looked into.

It may be noted that the National Mission on W&enservation with the campaigdal
Shakti Abhiyahinitiated by the Government of India, appealsalizens to collectively
address the problem of water shortage, by consgewery drop of water and suggested

for conducting water audit for all sectors of waise.

General guidelines for Water Audit & Water Conséinig 2005 envisages that water
audit is a full analysis of water processed byiktytlt is an effective management tool
for minimizing losses, optimizing various uses atllus enabling considerable
conservation of water. Water audit improves thewdedge and documentation of the
distribution system, problem and risk areas andetieb understanding of what are
happening to the water after it leaves the souotet.p

The water audit is a well-established method fentdying both productive and wasteful
usage of water. A water-saving plan can be desiginede understands where water is
consumed and lost. Detecting and fixing leaks savegnificant amount of water while
also eliminating the need to find additional wageurces to satisfy rising demand. As a
consequence, a water audit may produce desiredmeg by detecting and resolving
water issues, as well as making water utility ficially sustainable. The ultimate objective

of a water audit should be to identify and exeeud#er-saving programmes.

Objectives

* To list out the water resources of the Campus
* To find out the pattern and quantity of water usagie Campus
* To trace the quantity of water wastage in the Campu

* To assess the quality of available water

* To suggest remedial measures and water conseryaaotices
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Methodology

A team from ACESSD visited Marian Campus perioltijcand assessed the status
of water resources. The students and faculty mesnifavliarian College assisted the team
for data collection. Information regarding sourcpaitern and quantity of water usage,
wastage etc. were entered in the standard datashBesides, rigorous field visits,
interviews and discussions were conducted with dbecerned authorities. The water
samples collected were brought to ACESSD in MahaBaadhi University for physico-
chemical analysis. Important parameters like pH, EDS, salinity, hardness, chloride

and nitrate of the water samples were analysedssessed.

Sources of water

The campus is found self-sufficient in water. Theare two checkdams
(constructed surface water reservoirs) that colater and form the major water sources
of the campus. The water collected by the rainwasgvesting network is channelled to
the check dams. Besides, there is a bore-well fourglwater. Since the campus is
enriched with sufficient water throughout the y&adoes not depend on public water

system.

Surface reservoirs
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Water quality

Water quality refers to the condition of a watanpke, including its chemical, physical, and

biological qualities, as well as its suitability fa certain purpose. It is measured by analyzing

different factors like pH, Total Dissolved SolidBOS), salinity, hardness, chloride, nitrate,

etc. Periodic analysis helps in understanding thality of water and can enhance it if

necessary.

Physico-chemical parameters of water

The present study looked into the details of déferphysico-chemical parameters like pH,

Electrical Conductivity (EC), TDS, salinity, hardise chloride and nitrate of the water

samples from the campus. The list of mentioned weteality parameters and their

analytical methods are shown in table 15. The wsderples were collected from the four

stations of campus. The name of different sampditagions and their codes are given in

table 14.
Table 14 Sampling stations

Code Water sampling stations

S1 Lower checkdam

S2 Bore well

S3 Filtration point

S4 Upper checkdam

Table 15 Physico-chemical parameters and methods

SI.No. Parameters Unit Method/Instruments
Physico-chemical parameters
1 TDS ppm pH meter
2 EC ps/cm .
3 pH - "
4 Salinity ppm ’
5 Chloride mg/L Argentometry
6 Hardness mg/L EDTA titrimetry
7 Nitrate mg/L Brucine method
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Appraisal of physico-chemical parameters of wateramples

The results of the physico-chemical parameters fikk EC, TDS, salinity, hardness,
chloride and nitrate of the water samples fromdéw@pus are depicted in table 16. Among
the different sampling stations, site S2 (Borewatorded the highest values of TDS (251
ppm), EC (354 ps/cm), pH (7.84) and Salinity (1ponp whereas S4 (Upper checkdam)
recorded the lowest values (Table 16). In the chshloride, hardness and nitrate, site S4
recorded highest values. During the study it isntbuhat the values of the physico-

chemical parameters are within the permissibletlohWHO.

Table 16 Status of physico-chemical parameters tesl from the water samples of

the campus
Physico-chemical WHO s1 S0 s3 sa
parameters Standards

TDS (ppm) 500 96.3 251 106 85.5
EC (us/cm) -- 135.8 354 149.7 1194
pH 6.5-8.5 7.71 7.84 7.68 7.33
Salinity (ppm) 500 67.6 170 73.9 60.7
Chloride (mg/L) 250 14.9 12.9 10.4 16.7
Hardness (mg/L) | 300 12 6.6 2 18
Nitrate (mg/L) 45 4.2 4.5 0.1 8.2

WHO — World Health Organization
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Fig. 16 Variation in physico-chemical parameters
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Bacteriological Parameter

MPN test of water samples

The table 17 listed the Most Probable Number (Mirdgex of the water from different
sampling stations.

Table 17 MPN result

Sample code| MPN load (MPN/100ml)
S1 210
S2 64
S3 0
S4 1100
1200 - 1100
1000 -
— 800 -
£
e
= 600 -
g
2 400 -
210 .
200 -
64
0 | u . ¢ |
s1 52 S3 sS4
Sampling stations

Fig. 17 MPN index ofE. coli

Escherichia coli(E. col)) is a single-celled bacteria that are commonlyntbun the
gastrointestinal tract and faeces of warm-bloodethals. It is noted that, the MPN index
value (1100/100ml) obtained for the upper checkd@#) is higher and the water samples
from the filtration unit (S3) is devoid @&. colicontamination (Table 17). The majority of
E. coli strains are either non-pathogenic or cause onlg diarrhoea. However, a few

strains can cause severe stomach cramps, bloodkiaka, and vomiting.
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Quality of the available water in the campus isutady monitored to ensure purity and
proper pH value. Students associations like NSSN@QE units and college employees,

along with nearby residents volunteer to maintaewater quality of the campus.

Water usage in the Campus

The water usage can be referred to as water useddifferent water sources for various
activities like usage in the canteen, hostels, aeacl blocks, gardens, grounds etc. Being
a residential institution with large campus, itstevausage is relatively high. The campus
uses water for both drinking purpose and non-dnigkpurposes. The non-drinking

purposes include, toilet and bath, shower, wateplagts, construction works etc.

Table 18 Total water usage

| e | oy [ voaseay | porcapa [,
1 | Kitchentaps | 2800 677600 258.63 8.88
2 | utility taps 11000 2662000 1016.03 34.88
3 Bathroom fauce| 1104 267168 101.97 3.50
4 | Shower 800 193600 73.89 2.54
5 | Outside taps | 2880 696960 266.02 9.13
6 |Lab taps 1080 261360 99.76 3.42
7 | Hose 35 8470 3.23 0.11
8 i';gge kitchen | 4800 1161600 443.36 15.22
9 Water purifier | 39 9438 3.60 0.12
10 | Flush tank 7000 1694000 646.56 22.20
Total 31,538 76,32,196 | 2,913 100
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m Kitchen taps

m Utility taps

u Bathroom faucet

= Shower

® Qutside taps

m Lab taps

“Hose

= Large kitchen taps
Water purifier
Flush tank

Fig. 18 Proportion of water usage in the Campus

A total of 31,538 and 76, 32,196 litre water isdiskily and yearly respectively in the
campus. It is seen that about 9,438 litre wateroissumed for drinking purpose only.
From the data gathered, it is evident that the m@gotion of water is consumed through
utility taps (26, 62,000 litre/year) which are t@mmon taps associated with wash basins.
A total of 144 and 451 utility taps are in the egi and hostels respectively.

About 16, 94,000 litre of water is utilized by thesh tanks per year. This can be reduced
to an extent by replacing existing flush tanks withal flush systems. Nearly 2, 67,168
litre water is found to be used by bathroom faydetiowed by 1, 93,600 litre for showers
whereas laboratory taps consume 2, 61,360 litreypar. For gardening and related
activities, about 8,470 litre water is utilized aafly.
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Fig. 19 Annual water consumption

Total loss of water per day due to leaking taps

Leaking taps is the most common source of watey lmghe campus. It is observed that
only three taps are found leaking, which accouatsabout 129.6 litre of water loss per
day. If unattended, the projected water loss wdnddapproximately 46,209 litre/year. In
order to overcome this situation, periodic inspewdiare required.

Number of leaking taps 3

Quantity of water loss through leaking taps 129.6 litre/day

43



Marian College Kuttikkanam

Storage capacity and frequency of filling water
The campus has four pumps, two of which have adigpaef 5 HP and the other two have
a capacity of 7.5 HP. About 1, 64,000 litre watepumped out per day by electric pumps

from the reservoir and the sewage treatment plant.

Table 19 Storage capacity and frequency of fillig water

Sl. Type of building with Capacity I_:r_equency of Average amount of
No. water tank filling per day | water usage (litre/day)
1 Old Academic Block 10000 1 4157
2 New Academic Block 33000 1 4612
3 Administrative Block + 15000 1 1255

Guest House
4 MIIM 34000 1 4100
5 PG Boy’s Hostel 29000 2 7225
6 UG Boy’s Hostel 16000 1 6090
7 Ladies Hostel 15000 2 7225
8 STP (Ladies Hostel) 5000 1 2675
9 STP (MIIM) 5000 1 2880
10 | STP (PG Hostel) 2000 1 2675
Total 1,64000 44,215

Water management practices in the Campus

Rainwater Harvesting

In Peermedu, Idukki district, the average annuglfal recorded is upto 5000 mm. It is
reported that the campus attained self-sufficiemcyerms of water by 2001; prior to
which the water requirement of the campus was mah foutside sources. This is a
remarkable achievement acquired by the Marian Gellewing to their wise water
planning strategy. Water sufficiency achieved bg ttampus is a sustainable water

resource model which can be recommendable to stingr institution. The Campus has
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efficient rainwater harvesting systems with two stoacted surface water reservoirs.
Along with rainwater harvesting, they undertakén fifarming in the two reservoirs. The
capacity of the reservoirs was about 71 lakh amdoPe litre of water respectively. The
reservoirs also function as storage tanks for lsegerainwater. It may be noted that this
large storage system aids in recharging groundwater

Inclined terrain

45



Marian College Kuttikkanam

Drainage system

The campus has well-engineered channel systentrtraports and collects water from
the ground and other areas to reservoirs. Suchtezion saves considerable volume of
surface water. All the runoff water from the camp@usl the rooftops are collected via
pipes and channels built on the surface. It israsksthat the pipes and tanks are of the
highest quality, and that the circulatory systenbudt scientifically to avoid unintended
contamination. The storage of rainwater in the twaservoirs has aided in the
enhancement of the area’'s ground water level,tneguh a significant reduction in the
shortage of water for the local population duringujht conditions.

Channel System

46



Intergraded Audit Report on Environment, Energy and Green Initiatives

Water treatment system

There is an efficient treatment facility for puiifg the water stored in the reservoirs.
This water is used for drinking and cooking after Eltration. More than 30 filter taps
are made available for drinking purposes in thepzsn

Water treatment system UV filtered drinking water

Orientation and public participation

Orientation classes are conducted in the campux éating awareness on the significance
of water conservation by the School of Social WdEkiension Department, NSS and
NCC unit of the college for the students and nedghimg communities. Public
participation is encouraged for planting trees,etables, and medicinal herbs along the
reservoir banks. Besides, the institution has d-malntained organic farm irrigated by
recycled water.
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Public participation in organic farming

Sewage treatment plant

The campus owns an advanced sewage treatment \pltinta considerable treating
capacity of 50,000 litre of waste water per daye Tieated water is used in toilet flushing,
farming and gardeningsprinkler irrigation systejit is noted that this recycled water

usage reduces nearly 65% of the primary fresh waiieration in the campus.
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Sewage treatment plant

Student Participations
A strong students participation in activities likkeaning of tanks, reservoirs, and filters

help to raise awareness on water management. ipatticy fish farming is also done in

the two reservoirs, and a considerable catch idadola each year.
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el ¥ L
Fishes from the reservoirs
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Healthy practices

Periodic monitoring of water quality
Rainwater harvesting

Groundwater recharging

Water treatment plants

Rearing fishes in reservoirs

S T o o

Organic farming with public
participation

Kuttikkanam, Kerala, India

7. Vellathotti — a water initiative for
animals and birds

ezeslmaEmlad anoadage odla.udod wiueel. eieyn el
crsngl 9)9laaam. 3dlwd ¢doget @ de il alinoailay
sugasmRIgl. 150 elgd eugg. Tvasslan g e gl et
mildal a flalaay o,

Vellathotti
8. Certificate of appreciation for environmentally sudainable endeavors

As a reverence to the sustainable green initiatofethe Marian College, the Kanchiyar
Grama Panchayath of Idukki district, has honouteel ¢ollege with aCertificate of
Appreciation specifically for the rainwater harvesting and airsible energy project
implementation. The water conservation and stor@ded through intensive rainwater
harvesting programme helped in the retaining andgtetion of water in the region and
this has facilitated to improve the water rechagg@ifficiency of the nearby areas also.
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202:1/8/16 ‘!]!

CERTIFICATE OF
APPRECIATION
Kanchiyar Grama Panchayat
This Certificate of Appreciation is -given to Marian
College Kuttikkanam (Autonomous) for maintaining a

sustainable environment in the campus through Rain Water
Harvesting and Sustainable Energy Projects.

Lzd

ar Grama P y
Ph: 9496045086

K

Certificate of Appreciation

Conclusion
The water audit is an excellent tool for assesgshg available water resources and
consumption pattern of the campus. Furthermor&fférs scientific ways to promote

water conservation by minimizing water loss anddadminate consumption practices.

The water audit executed in the Marian College tbdmat the water consumption is

moderate, with negligible water loss. It is fouhdttthe highest water use in the campus is
through utility taps. Hence, it is recommendednplement adequate water conservation
measures. A significant amount of water is losbtigh the leakage of pipes. The periodic

inspection and timely maintenance of leakage cdnae the loss.

While water quality analysis reveals that all plgscthemical parameters are within
acceptable limits of WHO, blE. coli contamination is observed in the check-dams. The
presence ofE. coli in water is a reliable indicator of sewage or alimvaste

contamination.

The present awareness programmes for the managefmsugtainable water use is found

highly efficient in this college.
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Recommendations
* Install sensor taps for saving water loss
* PlantVetiveria zizanioidealong the banks of check-dams
* Wick or drip irrigation should be practiced in gang
* Install dual flush systems in toilets
* Install spray tap systems on common taps
e Conduct regular monitoring (e.g. bi-monthly) of eatisage
* Install automatic switching system in pump setsofegrhead tank filling
* Timely reporting and proper maintenance of wateryoag installations

* Re-strengthening the existing water awareness
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3. WASTE AUDIT

Most human activities generate waste and its dedpesnains a major concern. Generally
the waste can be categorized as solid, liquid segas waste. Domestic waste is waste,
which is either solid or liquid generated in resitl@, commercial settings and
institutions. It is nevertheless an inevitable amuerent product of social, economic and
cultural life. Safe disposal or management of samb liquid waste is an integral
component of “Sustainable Sanitation”. The worldeyates 2.01 billion tons of municipal
solid waste annually, of which 33% is not managedn environmentally safe manner. In
India, approximately 1,43,449 million tons of Muipal Solid Waste (MSW) is being
generated daily.

Today, the people are not much aware of waste neamegt related issues, and the
general apathy creates challenges. Hence theredeamand for accurate and complete
accounting of waste generation rates. In ordeednice waste in an organizational level it
is inevitable to gather data. For an effective wasinagement in an organization, data is
required for a smart plan of attack. A waste auslisuch a plan that would help in
estimating waste production and its treatment deoto quantify impacts, plan initiatives
and set policy. Waste management audit involveesasyy the waste generated by the
institution/ organization to determine the typesjrses and amounts of waste that is being
generated and disposed of within given time fralinprovides baseline data to determine
priorities and ways to improve efficiency of currevaste management systems. Once an
institution understands how it is wasting resour@tesan begin conserving, recycling, or
reusing. Therefore, there should be systematic goore to review operations and
subsequently the waste generation. Performing thstevaudit helps in managing the
waste generated in the institution in a more emwirentally friendly manner which

ultimately contributes towards sustainability.
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Objectives
1. To document the status of solid and liquid wasteegated in the campus.
2. To examine the status of biodegradable and nodei@dable waste

3. To appraise the prevailing waste disposal methau$ suggest measures to
improve the existing waste management strategies.

Methodology
Data collection was performed through frequentdfieisits, direct observations and
assessments, communication with responsible perstmsBesides details were also

collected using well devised datasheets and atso institutional reports.

Status of waste generation

From the survey, it is revealed that the majordsulastes generated in the campus falls
under seven categories (Table 20, Fig. 20). Thaemaminly comprises paper, plastic,

glass, damaged furniture, biodegradable (food, pimge crop waste etc.), e-waste and

others (sandals, clothes, napkins etc.).

Considering the different waste categories fromower blocks (old academic block, new
academic block, administrative block and guest aptdiIM, PG Boys hostel, UG Boys

hostel, Ladies hostel) of Marian College, the appnate total waste generated in the
campus was estimated at 9174 kg/year (Table 2@9.dbserved that, among the various
categories, biodegradable waste (food, sweepimg, waste etc.) constituted nearly 72%
(6643 kglyear) of the total waste generated (F@). Zhe plastic waste forms the next
highest category and accounts for about 14% (124/yeear) of the total share, which is
followed by paper waste - 9% (839.5 kg/year), dasdafyrniture - 2% (204 kg/year),

other waste (sandals, clothes, napkins etc.) - 244 Kg/year), glass waste - 1% (54
kg/year), and e-waste - 0.04% (12 kg/year). Degpigelarge amount of biodegradable
waste being produced, the campus is able to tatidse wastes in a more excellent
manner (recycling) for other uses including manusrmicomposting), energy generation
(biogas) and animal feed (food for pig farm). Greeotocol initiated might have played a

major role in reducing the quantity of plastic grapers generated in the institution.
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GlaEs st Plastic Waste Clothes,Napkins)
2% 0.2% 14% 2%
(¢

Paper Waste
9%

Fig. 20 Details of waste composition
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Table 20 Waste generation from different blocks fathe campus

Other
: Damaged Food waste
Plastic waste | Glass . (Food,
g Sifterent Paper waste waste furniture sweeping| £ (sandals, TOti‘
: I et (kglyear) (kglyear) (o (kg/year) non-| and crop | — Va5'€ | clothes, | Waste
No. blocks . non- y biodegradable| \yaste) | (K9/Y€a0) | napkins | generated
(kglyear)
1 | Old academic 73 91.25 6 24 1095 4 24 1317.25
block
2 | Newacademic| 44, 5 182.5 12 48 3650 5 42 4122
block
3 | Administrative
block and 182.5 91.25 6 24 803 2 12 1120.75
guest house
4 MIIM 73 182.5 6 24 5475 1 6 840
5 | PG boys hostel 182.5 365 12 24 182.5 0 24 790
6 | UG boys hostel 73 182.5 6 36 182.5 0 24 504
7 Girls hostel 73 182.5 6 24 182.5 0 12 480
Total waste
generated 839.5 1277.5 54 204 6643 12 144 9174
(kglyear)

57



Marian College Kuttikkanam

Category wise solid waste generation at various bdts

In the paper waste category, the amount of wastedused ranges from 73 to 182.5
kg/year (Table 20, Fig. 21). Old Academic Block,IM] UG Boys Hostel, Girls Hostel
recorded the lowest value (73 kg/year) while Nevademic Block, Administrative Block
& Guest house and PG boys hostel exhibited theesighalue (182.5 kg/year). The
contribution of plastic waste varies from 91.25yk@r to 365 kg/year in which Old
Academic Block, Administrative Block & Guest housad minimum value while PG
Boys Hostel showed maximum. The other blocks ab asdNew Academic Block, MIIM,
UG Boys Hostel and Girls Hostel recorded 182.5 kwaste generation in a year (Table
20, Fig. 21). Glass waste is found maximum in teevMcademic Block and in PG Boys
Hostel (12 kg/year), while minimum in Old Acadenitock, Administrative Block &
Guest house, MIIM, UG Boys and Girls Hostels (6ykegt). Since worn-out and damaged
furniture’s are common in every institute, it istex that the New Academic Block (48
kg/year) found to have more furniture wastes foddwoy UG Boys Hostel (36 kg/year)
and other blocks (24 kg/year) respectively (TalfleFig. 21).

Food waste forms another major category in the camjn addition to food waste,
sweeping and garden waste are the major biodedeadahste. In the current
investigation, New Academic Block was found prodgcimore wastes (3650 kg/year)
compared to any other blocks in the college whileimum amount of degradable waste
were from hostels (182 kg/year — both boys andsdmbstels) (Table 20, Fig. 21).
Skyrocketing of e-waste is another major concerany educational mechanism. E-waste
production is noted from the academic blocks likeeMNAcademic Block (5 kg/year), Old
Academic Block (4 kg/year), Administrative Block &uest house (2 kg/year) and MIIM
(1 kglyear) (Table 20, Fig. 21). The audit alsoeaded the status of other minor and
unaccounted wastes. In the current study, it iscedtthat the ‘Other waste’ category
including discarded sandals, clothes, napkins shmyed higher value in New academic
block (42 kglyear). Old Academic Block, PG and UGyB Hostels, Administrative Block
& Guest House come next in the waste generatiom mihimum amount reported in Girls
Hostel and MIIM (6 kg/year) respectively (Table Eig. 21).
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Block-wise contribution of waste generation

Among the different blocks investigated, waste frahe New Academic Block is
contributing 45% of the total waste, which accountabout 4122 kg/year (Table 20, Fig.
22), as this block with 7 floors remains as the maentre for various kinds academic

activities.

Girls hostel 5

UG boys hostel l 5

PG boys hostel

MIIM

Administrative Block & Guest House
New Academic Block

Old Academic Block

%

Fig. 22 Details of total waste generated from dérent blocks

Details of biodegradable and non-biodegradable wass

In the present assessment, paper, food, gardene west are categorized as the
biodegradable type while plastic, glass and damdigetture were put together as non-
biodegradable. Apart from these, e-waste and atfaste (sandals, clothes, napkins etc.)
are the other two categories that are classifiethigsellaneous. The results showed that
biodegradable waste (81%) constitutes significaapprtion of solid waste in the College
while non-biodegradable component had a negligghare of 17% (Fig. 23). The
miscellaneous waste category that were not coresidemder any of the major waste types
(biodegradable and non-biodegradable wastes) nmeatiearlier, had 2% share in the total
waste generated from the college (Fig. 23).
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M bio degradable

W non- Biodegradable

W miscellaneous waste

81%

Fig. 23 Status of biodegradable, non-biodegradadland miscellaneous wastes

Major waste categories and their disposal strategse

It seems that the management follows appreciabie lef strategies for the disposal of

generated wastes in the campus (Table 21). Cuyrenthe campus, there exists efficient
mechanisms for utilizing the biodegradable wastes Vvermicomposting, biogas

production, vegetable farming practices etc. Besideportion of the biodegradable (food
and vegetable) waste is collected as feed for daglry pig farms. Paper and plastic waste
generated are collected, segregated and sold d@p seerchants periodically. Incinerators
are installed and used for disposing napkins, makkss a noteworthy best practice of the
college. Repair and reuse of damaged furnitureoissidered as a positive approach.
Healthy practices like buy back policy with suppiehanding over the used computers to
schools and hardware training laboratories are ialptemented. Such practices accounts
for the lower quantity of e-waste in the campusaAgrom the above mentioned waste
categories, construction and demolition wastes atsounts to the waste production in the
campus. It is noted that these types of wastesaagely used for reclamation activities.

Liquid waste generation and management is explamdedtails under water audit.
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Table 21 Major waste categories and their disposatrategies

SI.No. Categories of waste

Particulars

Types of disposal

Paper waste

A4 paper (print out
papers), newspapers,

paper plates, cups etc,

Scrap merchants

Plastic waste

Pen, refill, plastic
water bottles and othe
plastic containers,
wrappers etc.

rScrap merchants

Glass waste

Broken glassware

Damaged furniture

Worn-out and
damaged furniture

Repair and reuse,
Scrap merchants

Biodegradable waste

Sweeping waste, food
waste, crop waste

Vermicomposting,
biogas, pig farm

Construction waste

Land reclamation

E-waste

Computers, printers,
other electronic
gadgets

Sold to Scrap
merchants, buy
back policy, hand
out to schools and
hardware training
labs

Other waste

Napkins, Masks etc.

Incinerator

Liquid waste

Waste water from
Hostels, canteens,
cafeteria, toilets

Sewage Treatment
Plant

Healthy practices

1.

2.

The institution’s policy gives emphasis to wasteyoding and reusing.

The campus has well efficient and advanced mectmanfer sorting and treating

both solid and liquid wastes.

. The institution has been following a green protofot waste management

throughout the campus based on the previous emagotal audit.
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10.

11.

12.

13.

Waste bins are placed in appropriate locationshef dcampus for the effective

separation of solid waste at source.

As part of the reduction of paper waste, the useligital platforms for public
addressing, communication, and e-filing is encoedagn office. Printouts are

generally avoided except in unavoidable circums&anc

Girls restrooms are provided with napkin vendingchiaes and rubbish bins

which are cleared and incinerated daily.
Biogas unit supplement fuel for cooking in the esmis.

Vermicomposting units are installed for the effegtutilization of biodegradable
waste and the manure produced from it is used michdiure and vegetable

growing purposes.
Old electronic equipments are exchanged throughblagi policy with suppliers.

Used computers with older configuration in workiomndition are donated to the

schools and are also used to set-up hardwarertgdimboratories.

Sewage Treatment Plant (SWP) with a capacity dtitrg 50,000 litres/day is

being built for treatment of waste water.
Waste water from the laboratories is disposed phpjby flowing it to safely built
pits.

Implementation of various green initiatives (fisarrhing, campus cleaning,
gardening, vegetable production etc.) in the cellggovides an interactive

learning environment for students in waste managéme

14. A student volunteer corps in the form of Green @igars Club and an audit team

involving students and teachers were formed to gonhBnvironmental Audit and

to implement the recommendations
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Recommendations

Use different coloured bins (eg. Green — biodedreedavaste, Blue —plastic and
metal waste, Yellow — Paper waste, Black — E-wd3ég, — Bio medical waste) for

collecting, segregating different categories oftediom the buildings.

Ash remaining at the bottom of the combustion chenslof incinerators requires a

proper hazardous waste disposal mechanism.

Regarding e-waste, instead of selling the eleatrovaste to scrap merchants,
ensure that these electronic wastes should be Hamgieto authorized e-waste
collection centers that are approved by KeralaeSEadllution Board (KSPCB).

Details can be obtained from the KSPCB website.

In the case of non-biodegradable waste (espe@éditic, glass waste), a tie-up is
recommended with local body authorities (Panchgy#ih their collection and
disposal. With the approval of local body authestithese wastes can be handed
out to Haritha Karma Sena (HKS) members of conakrlozal body. This
campaign is being executed with the support of Blonta Mission, Haritha Kerala

Mission, Clean Kerala Company (CKC), local bodied Eudambashree Mission.

A kind of accountability is required for the Consttion and Demolition waste
produced in the campus. The collection, transportaprocessing and disposal of
these wastes should be treated under the provisadn<onstruction and

Demolition Waste Management Rules, 2016.

For the construction of new buildings in futurejsitadvisable to follow a Green
Buildings rating system that facilitates a hotistipproach to create environment
friendly buildings, through architectural design,ater efficiency, effective
handling of waste, energy efficiency, sustainahlgédings, and focus on occupant
comfort and well-being. The predominant green gatirameworks in India are
GRIHA (Green Rating for Integrated Habitat AssessindGBC (Indian Green
Building Council), LEED (Leadership in Energy andvitonmental Design), and
BEE (Bureau of Energy Efficiency).

Damaged furniture and glass waste are the othemipemt institutional wastes that
are found missing in this waste management stiedegi Marian. So a proper,
constructive mechanism is needed for the manageohatiove mentioned wastes.
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It is advisable to have a quantified data aboutouarkinds of biomedical waste

(expired medicines, gloves, masks, napkins etoig¢igeed in the campus.

Periodic appraisal of different kinds of waste geatexd is required and hence

recommended for the campus.

Regular monitoring and maintenance are requiredbifmyas and sewage treatment

plants.

Various kinds of start-up programme related to wastanagement can be
promoted in the Campus (toy making from waste raatenals, decorative items

and other fancy items from waste materials etc.).

Popularize various Waste Management Act and Ruesnes, day and year of
importance, national level and state level cammai{gng.Swachh Bharat Missign
Suchithwa Keralanetc.) and slogan like My waste, My responsibilityhich is

adopted from the ‘Polluter Pays Principle’ in tlaanpus.
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Sewage Treatment Plant (STP) at Marian Sewage treatment in the hostel
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Fish farming at Marian Waste water treatment system in the Campus
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Environmental related ativities
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4. BIODIVERSITY AUDIT

Biodiversity audit comprises the observations andlic findings of rapid biodiversity
assessment of Marian College campus carried otliebBiodiversity Inventory Cell of the
Advanced Centre of Environmental Studies and Susideé Development, Mahatma

Gandhi University. It highlights the environmentastory of the area, current status of

flora and fauna, best practices observed and reamdations for better management.
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Environmental Audit (green audit) can be defined sgstematic identification,
guantification, recording, reporting and analysif @mponents of environmental
diversity. The term ‘green’ means how far the huraativities are eco-friendly and not
damaging the environment. As part of the auditdiversity assessment was carried out,
mainly focussing on the vegetation composition #mdhal components, found in the
college campus. The observations and recommendatwe expected to contribute
important inputs to the administration for the bethanagement of its natural ecosystems,
micro-habitats and biodiversity conservation of ttampus. It will be helpful for the

sustainable management and maintenance of healtfrypement.

Biogeography and ecological history

Marian College is situated on the Kuttikkanam ridghich is on the southern part of the
High Ranges and the western edge of the Peermedeapl of the Southern Western
Ghats. It is one of the strikingly beautiful locats in Peermedu plateau along the
Kottayam-Kumily state highway 13. Location of thengpus is near Kuttikkanam junction
which is roughly 3500 feet (1100m) above mean eealland is the highest point along
the highway. High Ranges in Kerala occupy a pivptaition in the Western Ghats south
of the Palakkad Gap (Nair, 1994). As per early résountil mid- 1800's the tract
remained a difficult terrain, heavily forested amgarsely inhabited by any human
communities. Only few tribal communities occasibndbray into these forests for hill
produce and wild game. It was the advent of thesimigries, military explorers,
surveyors and adventurers from Europe broughtrée iato wider attention. According to
the Plantation History in 1862, the Baker familygaiced land in Peermedu and began
clearing the forest under growths for coffee plaata the first commercial crop of the
region. It was 1872 the cart road between Kottagaioh Peermedu was opened and 1885
when the Peermedu-Gudalur stretch was opened dasgort, human habitations and
commercial activities. It was during this time Kkikianam also served as a summer
destination for Travancore royal family. The filgitanical collection and documentation

from Peermedu and adjacent areas was made by Bedddi882.

Hardly had coffee started flourishing in Peermechem it was threatened by the leaf
disease Hlemilia vastatriy first seen in Ceylon in 1868-89. It struck Peelmén 1875
and by 1886 only 12 planters remained in thess.hilk the blight spread, experiments

had begun to find a substitute crop. Cinchona, c@aedamom and rubber were tried and
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soon it became evident that tea was best suitédeté®eermedu elevation. It was during
that period maximum clearings of natural forestd fmmest covers might have happened in
this terrain. As a high wind prone terrain, the mgak-up areas remained as grasslands and
patches of regenerated forests seen here and 8wre natural vegetation also remains in
the valleys and hill-folds with many endemic speciélowever, subsequent labour
demand for tea and cardamom plantations in andndrtlue area brought many people
both from eastern plains as well as from the wastalleys. Today in addition to the
plantations, many townships, commercial establistimyetourism facilities, educational

institutions and transport amenities are estabdigteover the Peermedu plateau.

Objectives

» To appraise the vegetation components

» To document the invertebrate fauna (dragonfliesadiiies and butterflies)
* To enumerate the vertebrate fauna (reptiles, bmdsnmals etc.)

* To identify and document the invasive alien species

* To highlight best practices and suggest sustair@aieervation measures

Biodiversity assessment methods

The biodiversity assessment team along with thepcanmmates, as a group explored the
campus covering all the paths, roads and crissetbdhe habitats where ever it is
necessary for detailed or specific observationood and fauna. Standard protocols were

followed for the assessment of faunal and florainponents. Focal animal sampling,
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visual encounter method, point count and visualmedion, transect walk etc. are the
specific assessment methods followed.

Visual estimation of vegetation cover was made riprihe transect walks across the
campus. Individual species of trees, shrubs, harlrmbers, garden species; alien and
exotic species were noted and categorised inteenapecies, garden as well as introduced
species and the invasive-exotic species. Photograygre taken in certain cases for
identification and confirmation of species. A systic survey of fauna was carried out
by direct observations and indirect evidences.rimedion from campus residents was also
considered for certain species. Regional flora @amtientic field guides were used for the
identification. Field gadgets such as Nikon RaryetO binoculars, Canon SLR camera,

Garmin Global Positioning System (GPS) etc. weesglus the field assessment.

Vegetation and floral components

Based on our observation, the vegetation composisi@ategorised into a) native species,
b) Secondary growth includes both native and exatimposition that emerged from the
open or cleared areas and c) Introduced vegetatibich is further categorised into three
sections, which comprises of i) ornamental plamjscrops including fruit trees and
spices; and iii) exotic and invasive plants of thenpus.

The vegetation composition of the campus includestie podocarps and pines, many

varieties of avenue trees and large number of gasgpecies. The open areas of the
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campus consist of grass varieties of both exotiwelsas few native species seen around.
In the less intervened portions of the campus wloere can see the growth of trees,
shrubs, herbs and creepers together form secondgstation in the area. It would pave
way for further succession of vegetation if leftauched. With the increase of human
population and associated infrastructure, it is ioby that the current vegetation

components are mostly planted or introduced vasetiOwing to the continuous

construction activities and other infrastructureyalepments in the campus, the current

vegetation cover is noted below 50%.

Native species
Based on our assessment, we noted that the magdritye vegetation in the campus is
introduced for various purposes and when comparddtte proportion of native species

belonging to the high-ranges of Cardamom Hills Beeérmedu Plateau is only meagre in

number.
Table 22 List of native species
ﬁlc') Species Common name Family Habit Remarks
1. | Symplocos cochinchinengikaurel Sapphire | Symplocaceae| Tree Endemic
varlaurina berry; Pacchotti
Mallotus philippensis Chenkolli Euphorbiaceag¢ Tree Endemic
Macaranga peltata Vattakumbil Euphorbiaceag Tree
4. | Maesa indica Wild Tea/Wind | Primulaceae Shrub
Berry
5. | Syzygium cumini Malabar plum Myrtaceae Tree SW Endemic
6. | Actinodaphne malabarica| Kambilivirinji Lauraceae Tree SW Endemic
7. | Cinnamomum malabatrumVayana/Vazhana Lauraceae Tree WG Endemic
8. | Vateria indica White Dammer | Dipterocarpagdree Critically
ae endangered
9. | Mallotus tetracoccus Porivatta Euphorbiaceag Tree
10| Rubus indicus Erumachulli Rosaceae Climber
11| Dioscorea hispida Wild Dioscorea | Dioscoreaceae Climber Endemic to
South India

Secondary vegetation is the type of plant compmsithat emerges and develops after

disturbances by humans as well as forces of naifithre. pioneer communities include
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weeds and other ephemerals and few tree saplimgjsetherge and slowly develop into

different layers if left undisturbed.

Table 23 List of common secondary growth vegetation

Sl.

No. Species Common Name Family Habit
1. Adiantum caudatum Walking Pteridaceae| Fern
Maidenhair

2. Peperomia pellucida Shiny Bush Piperaceag  Herb

3. Clerodendrum infortunatumHill Glory Lamiaceae | Shrub

4. Stachytarpheta jamaicensisPorter Weed VerbinaceadHerb

5. Tithonia diversifolia Tree Marigold Asteraceael Shrul

6. Gynura crepidioides Fire Weed Asteraceae Herb

7. Mimosa pudica Shame Plant Fabaceae Herb

8. Centella asiatica Indian Pennywort Apiaceae Herb

9. Pennisetum polystachion | Mission Grass Poaceae Grass

10. | Ficus racemosa Cluster Fig Moraceae Tree

11. | Solanum torvum Turkey Berry Solanaceae  Shrul

12. | Oxalis corniculata Creeping Soral OxalidaceadHerb

13. | Senna hirsute Woolly Cassia Fabaceae Shrub

14. | Macroptilium Purple bush-bean Fabaceae Creeper
atropurpureum

15. | Sambucus canadensis Elderberry Adoxaceae | Shrub

Introduced vegetation includes the various plarcis either purposefully planted for

garden and crop purpose. The exotics and invaghegsare spreading along with the

introduced ones particularly in the exposed ardss imcluded under this category. A

considerable number of alien and invasive spe@psrted by the scientific institutions

such as the Kerala Forest Research Institute aralfbere.
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Table 13 List of introduced vegetation
Sl. No. Species Common name Family Habit
A. Garden Species
1. Samanea saman Rain Tree/Monkey | Fabaceae Tree
pod tree
2. Casuarina equisetifolia | Whistling Pine tree| Casuarinaceae Tree
3. Dypsis lutescens Golden Cane Arecaceae Tree
Palm/Yellow Palm
4. Afrocarpus falcatus African Pine Tree Podocarpaceae Tree
5. Magnolia champaca Chambak Magnoliaceae Tree
6. Juniperus communis Common Juniper Cupressaceae Small Tree
7. Pelargonium spp.Hybrid| Geranium Geraniaceae Shrub
8. HibiscusHybrid Rose Mallow Malvaceae Shrub
9. Hydrangea macrophylla| French Hydrangea| Hydrangeaceae Shrub
10. Rosa spHybrid Rose Rosaceae Shrub
11. Croton sppHybrid Croton Euphorbiaceae Shrub
12. Anthurium andraeanum | Anthurium Araceae Herb
Hybrid
13. Coleus sppHybrid Coleus Lamiaceae Shrub
14. Cordyline fruticosa Ti Plant Asparagaceae Shrub
15. Rhododendron splybrid | Azalea Ericaceae Shrub
16. Ixora Hybrid Ixora Rubiaceae Shrub
17. Bellis perenniddybrid Common Daisy Asteraceae Herb
18. Asparagus sppHybrid Asparagus Asparagaceae Creeper
19. Petunia axillaris Large white Petunia Solanaceae herb
20. Kohleria tubiflora. Tube Kohleria Gesneriaceae herb
Hybrid
21. Araucaria columnaris Christmas Tree Araucariaceae Tree
22. BougainvilleaHybrid Bougainvillea Nyctaginaceae Woody climb
23. Hamelia patens Firebush Rubiaceae Shrub
24. Pinussp. Pine Tree Pinaceae Tree
25. Libocedrus bidwillii New Zealand Cedaf Cupressaceae Tree
26. Ficus religiosa Sacred Fig Moraceae Tree
27. Cycas revoluta Sago Palm Cycadaceae Tree
28. Phyllostachys aurea Fishpole Bamboo Poaceae Grass
29. Spathodea companulatal African Tuliptree Bignoniaceae Tree
30. Jacaranda mimosifolia | Blue Jacaranda Bignoniaceae Tree
31. Bauhinia variegata Garden Bauhinia Fabaceae Tree
32. Bambusa vulgaris Common Bamboo Poaceae Tall Grass
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33. Cassiasp. Hybrid Drooping Cassia Fabaceae Shrub

34. Duranta erecta Golden Dewdrop Verbenaceae Shrub

35. Browallia Americana Blue Lady Solanaceae Herb
Hybrid

36. Tagetes erectalybrid Marigold Asteraceae Shrub

37. Podranea ricasoliana Pink Trumpet Vine | Bignoniaceae Creeper

B. Crops

1. Mangifera indica Mango Tree Anacardiaceae Tree

2. Artocarpus heterophyllus Jackfruit Tree Moraceae Tree

3. Garcinia gummi-gutta | Malabar Tamarind | Clusiaceae Tree

4, Musasp. Hybrids Banana Musaceae Herbaceous

Plant

5. Psidium guajava Guava Myrtaceae Tree

6. Piper nigrumHybrid Black Pepper Piperaceae Climber

7. Ricinus communis Caster Euphorbiaceae Shrub

8. Arundo donax Giant Reed Poaceae Tall Grass

9. Persea americana Avocado Lauraceae Tree

C. Alien andinvasive species

1. Mikania micrantha Bitter wine Asteraceae Climber

2. Sphagneticola trilobata | Trailing daisy Asteraceae Trailing herb

3. Ageratum conyzoides | Goat weed Asteraceae Herb

4. Persicaria chinensis Chinese Knotweed| Polygonaceae Twining her

5. I[pomoea purpurea Common morning | Convolvulaceae | Climber

lor

6. Bidens pilosa geg)éar Tick Asteraceae Herb
Eleutheranthera Ogiera weed Asteraceae Herb
ruderalis

8. Lantana camara Lantana Verbenaceae Shrub

9. Clidemia hirta Soapbush Melastomaceae Shrub

10. Pilea microphylla Rockweed Urticaceae Herb

11. Senna hirsuita Hairy Senna Fabaceae Shrub

12. Erigeron canadensis Horse weed Asteraceae Shrub

13. Pueraria phaseoloides | Tropical Kudzu Fabaceae Creeper

14. Seigesbeckia Indian Asteraceae Herb
orientalis weed/St.Pauls wort

15. Pteridium aquilinum Eagle Fern Dennstaedtiaceae Fern

16. Mimosa diplotricha Nila Grass Fabaceae Creeper
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Native Species in the Campus

Symplocos cochinchinensis Syzygium cumini

Adiantum sp. " Rubus indicus
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Plants in Disturbed Patches

Senna hirsute Sambucus canadensis

Tithonia diversifolia

Oxalis corniculata Solanum torvum Pteridium aquilin Persicaria chinensis
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Garden Plants

Browallia americanaHybrid

Azalea Hybrid

Hydrangea macrophylla
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Petunia axillaris

Jacaranda mimosifolia
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Ficus religiosa Hamelia patens
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Crop-related Plants

Pennisetum polystachion Purple bush-bean
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Alien & Invasive Species

Ageratum conyzoides Erigeron canadensis

I[pomoea purpurea Ipomoea hederifolia

Clidemia hirta Mimosa diplotricha
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Invertebrate fauna

Odonates (damselflies and dragonflies)

Odonates are important bio-indicators as well @scbntrol agents of any ecosystems.
The study recorded fifteen species of odonatesclwimcluded both damselflies and
dragonflies, from the campus (Table 24). They weagnly found along the moist and wet

parts of the campus. The list of observed specia® fthe campus premises is given

below:

Table 24 List of Odonates (damselflies and dragdires)

Sl. No. Scientific name Common Name
A. Damselflies
Vestalis apicalis Black-tipped Forest Glory
Vestalis gracilis Clear-wing Forest Glory
3 Ceriagrion Orange-tailed Marsh Dart
cerinorubellum
4 Ceriagrion Coromandel Marsh Dart
coromnadelianum
Copera marginipes Yellow Bush Dart
Agriocnemis Splendid Dartlet
splendidissima
7 Caconeura risi Wayanad Bambootalil
B. Dragonflies
1 Brachythemis contaminataDitch Jewel
2 Pantala flavescens Wandering Glider
3 Orthetrum sabina Green Marsh Hawk
4 Orthetrum pruinosum Crimson-tailed Marsh Haw
5 Orthetrum luzonicum Tricoloured Marsh Hawk
6 Cratilla lineate Emerald Banded Skimmer
7 Trithemys aurora Crimson Marsh Glider
8 Ictinogomphus rapax Indian Common Clubtail
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Damsel Flies

Agriocnemis splendidissimanale Caconeura rist male

Ceriagrion cerinorubellum male

Copera marginipes male
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Dragon Flies

Cratilla lineata- male Ictinogomphus rapaxmale

Orthetrum luzonicum male Orthetrum pruinosurm male

Trithemis aurora male
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Butterflies
Butterflies are important pollinators and colounfapresentatives of the biodiversity. The

study recorded twenty-six species of butterflieanfrthe campus. The list of observed
species is given in the Table 25. Peermedu Platerates as the type locality of several
butterfly species found in the Western Ghats. Haxetue to the absence of associated
native vegetation and microhabitats, the buttediyersity observed in the campus is
relatively lower than the nearby protected aredms ay be due to the paucity of many

larval food plants in the campus area.

Table 25 List of butterflies

Sl. No Scientific name Common Name Status
1 Catopsilia pomona Common Emigrant C
2 Danaus chrysippus Plain Tiger C

3 Papilio polymnestor Blue Mormon ucC
4 Papilio polytes Common Mormon C
5 Eurema hecabe Common Grass Yellow C
6 Mycalesis perseus Common Bushbrown C
7 Moduza procris Commander C
8 Parthenos sylvia Clipper LC
9 Ariadne aridnae Angled Castor LC
10 Neptis hylas Common Sailor C
11 Junonia iphita Chocolate Pansy C
12 Tirumala limniace Blue Tiger C
13 Euploe core Common Crow C
14 Chilades trochylus Grass jewel C
15 Junonia hierta Yellow pansy R
16 Y pthima huebneri Common four-ring C
17 Euthalia aconthea Common Baron LC
18 Graphium sarpedon Common bluebottle C
19 Celaenorrhinus leucoceraCommon Spotted Flat LC
20 Appias lyncida Chocolate Albatross LC
21 Mycalesis patina Glad-eye bushbrown C
22 Ariadne merione Common castor LC
23 Matapa aria Common Redeye LC
24 Papilio helenus Red Helen ucC
25 Lampides boeticus Pea blue C
26 Udaspes folus Grass Demon LC
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Butterflies

Common Crow Grass Demon

Common Baron Blue Tiger
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Common Bushbrown Common Redeye

Common Spotted Flat Plain Tiger
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Fishes
Fishes were recorded based on actual sightingekhasvfrom catch. A total of seven fish
species were noted, Carps and Tilapia predomifablé 26). Recorded species of the

campus are introduced ones of exotic origin.

Table 26 List of fishes

Sl. No. Scientific name Common Name Status
1 Oreochromis mossambicus Mozambique Tilapia | Vu
2 Oreochromissp. Gift Tilapia LC
3 Carassius auratus Goldfish LC
4 Cyprinus rubrofuscus Koi Carp LC
5 Cyprinus carpio Common Carp CR
6 Catla catla Catla LC
7 Labeo rohita Rohu LC
Reptiles

The reptiles recorded from the site includes Comi@anden LizardCalotes versicolor,
Indian Monitor Lizard Varanus bengalensisSkink sp., Common KraitBungarus
coeruleus, Spectacled CobrdNajanaja, Common Rat-snakd’tyasmucosusRussell’'s
Viper Daboia russelilndian Rock PythorPythonmoluruspPit Viper sp., Wolf snake sp.,
Green Vine Snake, etc. (Table 27). Owing to itatetgic position in the Western Ghats,
various endemic species of snakes (Shield-taileak&sp.) and lizardsCemaspisp.)

are found in this area.
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Table 27 List of reptiles

Slc; Scientific name Common Name Status
1 | Calotes versicolor Common Garden LizardLC
2 | Eutropis carinata Golden Skink LC
3 | Varanus bengalensis | Indian Monitor Lizard
4 | Bungarus coeruleus | Common Krait
5| Naja naja Spectacled Cobra
6 | Ptyas mucosus Common Rat-snake
7 | Daboia russeli Russell's Viper
8 | Python molurus Indian Rock Python
9 | Trimeresurussp. Pit Viper sp.

10 | Lycodonsp. Wolf snake sp.

Birds

Birds are the most important and sensitive indisatd a healthy environment. Birds were
recorded based on actual sightings and calls dlmadpur transects within the campus. A
total of forty-six species of birds belonging to fmilies were listed (Table 28). Indian
Pitta, Brown Shrike, Thick-billed Warbler, BlythReed Warbler, Greenish Warbler,
Indian Blue Robin, Green Sandpiper and Grey Wagtailthe migratory species recorded
from the campus. Crimson-backed Sunbird and Nikgjmiwver pecker are the two endemic
species recorded from the campus. No threatenedespeere observed. But being its
core position in the Western Ghats, only two WestBhats endemic bird species were
recorded from the campus. Majority of the bird sgeedound in the campus belonging to
the forest birds, even though seven wetland anthmegtlependent species were recorded,
this is due to the two check-dams inside the cam@ospared the bird diversity of the
adjoining natural habitats the campus holds onbuaB0% of species found in the nearby
forest area.
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Table 28 List of birds

EIC'J' Common name Scientific name Status
Family Phasianidae
1| Red Spur fowl Galloperdix spadicea Resident
2 | Grey Jungle fowl Gallus sonneratii Resident
Family Columbidae
3 | Rock Pigeon Columba livia Resident
4 | Spotted Dove Spilopelia chinensis Resident
Family Cuculidae
5 | Greater Coucal Centropus sinensis Resident
6 | Asian Koel Eudynamys scolopaceus Resident
7 | Common Hawk-Cuckoo | Hierococcyx varius Resident
Family Apodidae
8 | Indian Swiftlet Aerodramus unicolor Resident
9 | Little Swift Apus affinis Resident
Family Rallidae
10 | White-breasted Water hen Amaurornis phoenicurus Resident
Family Scolopacidae
11 | Green Sandpiper Tringa ochropus Migrant
Family Phalacrocoracidae
12 | Little Cormorant Microcarbo niger Resident
Family Ardeidae
13 | Cattle Egret Bubulcus ibis
14 | Indian Pond-Heron Ardeola grayii Resident
Family Alcedinidae
15 | Common Kingfisher Alcedo atthis Resident
16 | White-throated Kingfisher | Halcyon smyrnensis Resident
Family Megalaimidae
17 | White-cheeked Barbet Psilopogon viridis Resident
Family Aegithinidae
18 | Common lora Aegithina tiphia Resident
Family Pittidae
19 | Indian Pitta Pitta brachyuran Migrant
Family Laniidae
20 | Brown Shrike Lanius cristatus Migrant
Family Corvidae
21 | House Crow Corvus splendens Resident
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22 | Large-billed Crow Corvus macrorhynchos Resident
Family Cisticolidae

23 | Common Tailorbird Orthotomus sutorius Resident

24 | Ashy Prinia Prinia socialis Resident
Family Acrocephalidae

25 | Thick-billed Warbler Iduna aedon Migrant

26 | Blyth's Reed Warbler Acrocephalus dumetorum Migrant
Family Hirundinidae

27 | Dusky Crag-Martin Ptyonoprogne concolor Resident
Family Pycnonotidae

28 | Red-vented Bulbul Pycnonotus cafer Resident

29 | Red-whiskered Bulbul Pycnonotus jococus Resident

30 | Yellow-browed Bulbul Acritillas indica Resident
Family Phylloscopidae

31 | Greenish Warbler Phylloscopus trochiloides Migrant
Family Zosteropidae

32 | Indian White-eye Zosterops palpebrosus Resident
Family Timaliidae

33 | Tawny-bellied Babbler Dumetia hyperythra Resident

34 | Indian Scimitar-Babbler | Pomatorhinus horsfieldii Resident
Family Sturnidae

35 | Common Myna Acridotheres tristis Resident
Family Muscicapidae

36 | Oriental Magpie-Robin Copsychus saularis Resident

37 | Indian Blue Robin Larvivora brunnea Migrant

38 | Malabar Whistling-Thrush | Myophonus horsfieldii Resident

39 | Pied Bushchat Saxicola caprata Resident
Family Dicaeidae

40 | Nilgiri Flowerpecker Dicaeum concolor Resident
Family Nectariniidae

41 | Crimson-backed Sunbird | Leptocoma minima Resident
Family Chloropseidae

42 | Golden-fronted Leaf bird | Chloropsis aurifrons Resident
Family Passeridae

43 | Black-throated Munia Lonchura kelaarti Resident

44 | House Sparrow Passer domesticus Resident
Family Motacillidae

45 | Grey Wagtail Motacilla cinerea Migrant

46 | White-browed Wagtail Motacilla maderaspatensis Resident
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Birds

Malabar Whistling Thrush Red-whiskered Bulbul

Yellow-browed Bulbul

Spotted Dove Common Tailorbird
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Common Myna Green Sandpiper

“
Pied Bushchat White-throated Kingfisher

Grey wagtalil Common lora
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Mammals

The assessment carried out within the campus imguthe immediate surroundings. The
survey team observed direct sightings of five sggeoof mammals, Barking Deer
Muntiacus muntjakindian Grey Mongooseélerpestes edwardsiMVild Pig Sus scrofa.
Malabar Giant SquirreRatufa indica indicaand Jungle Striped Squirrédunambulu
stristriatus Indirect evidence (pellets) of the Black-napedreHiaepus nigricolliswas
observed (Table 29). Besides, nocturnal mammaliepef bats and rodents could be seen

around.

Table 29 List of mammals

Sl. No Scientific name Common Name Status
1 Funambulus tristriatus| Jungle Palm Squirrel LC
2 Muntiacus muntjak Indian Muntjac LC
3 Lepus nigricollis Indian Hare LC
4 Herpestes edwardsii | Indian grey mongoose LC
5 Ratufa indica Malabar Giant Squirrel LC
6 Sus crofa wild Pig LC

7 Bandicotasp. Bandicoot Sp.

Healthy Practices

* The campus has an excellent collection of rare lmaltiful ornamental species
and varieties.

» The wide varieties of flowers attract butterfliesdapollinating insects to the
campus.

» It is appreciated to retain some of the large alldfit yielding Jamun Trees
(Njaval) in the campus irrespective of the landgcalperations.

* Fish-pole bamboo and giant re&cundosp. planted along the two water bodies is
fore sighted to prevent soil erosion and slidingades into the tanks.

* Retaining of many fruit species in the campus helpsonly the human inmates
but also the members of natural fauna such as,dwdserflies, other pollinators

and frugivorous species.
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The two water-bodies form an important habitathie tampus for various aquatic
insects, wetland birds and associated fauna.
These water-bodies facilitate the drainage and rgtowater recharge of the

campus.

Recommendations

Since the location of the campus has proximity he forest lands, it is
recommended to choose native trees and shrubs wese it is required
replanting.

The open and soil-exposed areas of the campus magdiored with suitable
vegetation cover such as grasses, herbs, shruliseasd

Steep as well as sloppy terrains have to be pextasith soil-binding species such
as local species of reeds, bamboo and other gpesses, especially around the
lower check dam area. This will in turn stabilidee tdam by reducing the
uncontrolled soil erosion and siltation.

Since majority of the biota is confined to the sumdings of check-dam, adequate
care may be taken to preserve the ecological balahthis area.

A portion of the campus can be maintained as l&sviened natural butterfly
garden, which can resemble a sacred groove, wherenanagement can restore
native trees, shrubs, lianas etc.

Allow natural re-generation of the endemic andveaspecies, particularly trees,
wherever it is possible.

Periodical and careful removal of exotic speciekictv are hindering the natural
regeneration in the campus, should be monitored.

Garden wastes out of trimming and disposal of exseedlings should be done
carefully to avoid further invasion into the naluseeas.

And most importantly a conservation part of the pasimay be set apart and kept
away from any further developmental activities.aAsatural habitat, this area may
serve as an abode for biodiversity and can attreaty species of insects, birds,
reptiles and mammals. The conservation area magbdyidesignate as “Marian
woods/ sacred grove/ green grove/ Forest/ ...".......
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;

Recommended native trees and shrubs for restoratioactivities

SI.No. | Scientific name Common name
1 Persia macrantha Kulamavu
2 Bombax ceiba Elavu
3 Garcinea cambogea Kudampuli
4 Sterculia villosa Para Vakka
5 Vernonia arborea Chamatha
7 Dillenia pentagyna Pattipunna
9 Grewia tiliifolia Unnam, Chadachi
10 Alstonia scholaris Eazhilampala
11 Holarrhena antidysenterica Kudakapala
12 Pavetta brevifolia Malampichi
13 Tabernaemontana heyneana | Koonanpala
14 Mimusops elengi Elaniji
15 Mimusopssp. Malaelaniji
16 Schleichera oleosa Poovam
17 Litsea coriacea Vettithali
18 Chionanthus mala-elengi Elaniji
19 Rauvolfia verticillata Amalpori
20 Canna indica Canna lilly
21 Ensete superbum Kalluvazha
22 Cinnamomum verum lllvangam
23 Smilax zeylanica Karivilanthivalli
24 Argyreia nervosa Perunkurumpa
25 Hydnocarpus macrocarpa Malamarotti

.
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While allowing the saplings of natural pioneer specto come up, few native grass
species such a¥etivera zizanoidegRamacham) and suitabf@chalandrasp. may be

planted to prevent soil erosion, particularly oe siteep and sloppy areas.

Conclusion

Overall, the list of species and the biodiversitynposition of the campus certainly shows
an appreciable level of richness. There is no dthditthere may be many more species to
be recorded if the assessment and observationsiade periodical covering subsequent
seasons. However, the campus maintains considegsabteint of green cover, despite
continuous ecological disturbances and degradatiae to various developmental
activities in the region. The campus is situatecaimecologically important as well as
fragile landscape with elevated ridge which is grém heavy wind and rainfall in seasons.
Without proper natural barriers, it may lead toadiers like landslides. Hence, it requires
improvement in terms of restoration with suggestative vegetation. Being surrounded
by plantations and human habitations, it still ssras an abode for many native species of
flora and fauna. It is expected that the proper@mentation of the suggested restoration
activities and continuation of the best practicés emrich the biodiversity and ecological

stability towards an ideal eco-friendly and susthie campus.
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5. CARBON AUDIT

Worldwide, increasing Greenhouse Gas emission (GH&9 resulted in associated
environmental challenges like global warming anichate change. Approximately each
year eight billion tons of carbon dioxide (©Qvas emitted in the atmosphere by human
activities. As per the Paris Climate Change Agredgimadia has targeted to reduce GHG
emissions of its gross domestic product up to 35%nd 2005-2030, against its old
obligation of reducing up to 25%. In order to attthe target of minimum greenhouse gas
emission and sustainable development constantieffi@ve been taken at various levels
like implementing the emission reduction policiesdacontinuously monitoring the
industries, organizations etc. The growing awargmgescerning the environmental impact
and sustainability growth of organizations and d@yed sectors also include the higher
educational sectors. Education institutions, wiptdys a pivotal role in the growth of a
nation deals with significant community of peoptelanvolves an array of intense energy
consuming activities. Based on several reports studlies, educational institutions
significantly influence in greenhouse gas emissiamsl subsequent climate change
impacts. Hence it is inevitable to account theitasonal GHG production in terms of

carbon footprints (CF) emissions through an effit@arbon audit is a present day need.

Carbon foot print refers to the possible climatic impact (Global Weng) of the
Greenhouse Gases (GHG) emitted directly or indirettte to an organization’s activities.
Carbon dioxide is one of the greenhouse gases (Gh@) the most significant
contributing component to GHG, which is around 3@8tpwed by CH and NO. The
amount of GHG is denoted by carbon dioxide equia{l€0,- eq) or Global Warming
Potential (GWP) which is a combination of a large@&impact based on radiation power

and the length of time GHG in the atmosphere.

Disclosure of the carbon foot print of an eduaaianstitute is inevitable to identify the
source and sink of emissions and the best pogssiitigation measures that can be adopted
towards the carbon reduction. Moreover, the ags@stsenables the institute to identify
the carbon emitting hotspots in the campus in otdedevise immediate mitigation
measures to implement. Furthermore, the assesssN€ of an educational institution
helps to turn the campus more sustainable andtassisreate a more environmental

responsive student community.
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Significance of the study

The higher education sector continues to undergarasedented transformations and
accommodates a significant population globally. Tinember of students attending
colleges has grown exponentially over the years targdtrend is expected to continue

under most business scenario in the future.
Objectives

* To identify the carbon emission sources and hossjpathe campus
* To quantify the direct and indirect carbon emission

» To appraise the existing carbon sink status

* To compute the carbon footprint of the campus

» To suggest efficient measures for reducing thearafbotprint

Methodology

Quantitative and qualitative data regarding thessmns were collected from primary and
secondary sources. Onsite visits, personal intesviand discussions, data compilation
from institutional records, documents and otherrsesi were taken up for the effective

acquisition of informations.

Present survey utilized the GHG protocol of for dstimation of the total C{emissions
from sources that are owned or controlled direlsyithe campus, indirect emissions from

electricity consumption, and other indirect emiasiavith three scope definition.

Scope 1: Accounting of the direct emissions of GHGs frdme tampus-owned facilities.

Scope 2: Accounting of the indirect GHG emission from theghased electricity.
Scope 3: Accounting of other indirect GHG emissions (otHeart scope 2 emissions).

In order to calculate the GCemission from the unit of activity data (e.g. KV
electricity consumed, Kg of fuel used), the valaes multiplied with their respective
conversion factors and expressed in terms of kg €&fDivalent (kgC@e). Emission factor
adopted from national and International standareiewtilised.

Limitation and disclosures
Paucity of exact data regarding the travel detailswly installed devices, floating
population in the campus etc. are considered a®rmapitations. The information
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provided by the institution is used for the carlf@otprint computation and hence missing

information are omitted during evaluation.

Scope 1 - Identified carbon source and related GH@mission

Direct CO, emission sources:

Both mobile and stationary combustion sources #rat owned and operated by the
institution accounts for the direct emission pairfiteese include combustion of fuels in
vehicles, stationary combustion source like LPGincdrs in canteens, laundry and
laboratories furnaces, incinerators etc. Emissibmosn refrigerators, air conditioners
accounts for the fugitive emission. The identifédcect emissions accounts for scope 1 of

the inventory.
Scope 2 - Indirect CQ emission sources:

The purchased unit of electricity consumed durihg toncerned time period by the
institution accounts for the indirect emission seurCQ emission rates are noted
proportional to the consumed electricity by theamigation and accounts for the scope 2

of the CF survey.
Scope 3 - Other Indirect CQ emission sources:

The indirect CQ emission sources identified from outsourced ativilike the daily
commuting of students, teachers and other staffepaonsumption in different blocks,
generation of garden and other wastes fall in {perational boundary of scope 3 of this

inventory.
1. Carbon emission details :

As per the data provided by the institution thaltoumber of students, teachers and staffs

considered for the CF assessment is as follows:

The scope-wise distribution of carbon emissionmftbe various sources of the campus is

analysed as -
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Scope 1 Emissions

It is estimated that under Scope 1, the total dnegaivalent CQ emission was recorded
as 55.22 TCQ The figures depict the percentage contributiolf©@b from various fuel
consumption in the campus. Maximum GHG emissiaordributed by LPG consumption
(35.64 TCQ) as 60 cylinders are used in the canteen for ogo&ind related activities in
hostels and laundry for drying purposes, which antdor a total of 64.5% of the total
CO; emission annually. Consumption of diesel incredsmd former years and accounted
for a total annual equivalent of 16.08 T€Diesel is mainly utilised in diesel generator to
provide power backups for the campus during pow#s to maintain the regular campus

activities.

Table 30 Scope 1 Emissions

Sl. No. Source Annual Eq. of CQ
1 LPG consumption 35.64
2. Diesel consumption 16.08
3. Fugitive emissions 3.5

6%

\ B LPG consumption

M Diesel consumption

Fugitive emissions

Fig. 24 Percentage distribution of Scope 1 emissis of different activities
Under the Scope 1 emissions, fugitive emission ftioenrefrigerators and air conditioners
installed in the campus recorded the least emissalnes (3.5 TCg. Owing to the
practical intricacy in collecting data regardingyifive emissions, reliance on empirical
measures and methods are considered as the longati
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Scope 2 Emissions

Scope 2 emission category contributed the highastribution of GHG emission and the
total electricity consumed by the college repredbrg category. The annual electrical
energy consumption of the college is 181184 kWh thredemission estimated is 163.07
TCO,for the computing year.

During the survey the maximum consumption of eleityrwas noted during the month of
March and minimum during May. Considering the treméximum GHG emissions were
recorded during the active academic period of ta yn the campus. Compared to the
findings of the previous carbon audit, a substhnt&luction in CQ emission of
approximately 46% was noted. This reduction in tgiates to reduced consumption of
purchased electricity in the campus. The successfibllation and working of solar

power unit helps in this emission reduction.

Scope 3 Emissions

Scope 3 emission computed for the college is apmately 99699.60 COor 109.9
TCO,. The commuting activities of students, teacheid raan-teaching staffs contributed
the maximum emission in this category and accoufaedbout 94% in the campus. This
can be explained by the transportation habits efstlaff and student community, as well
as the distances they travel. This observatiorfarias the fact that indirect emissions of
people and processes within the campus can bea owjtributor to total impacts. Paper
consumption and waste generation which included foaste, sweeping and garden waste
contributed to a negligible proportion of @@mission in the campus. A well maintained
waste management system is operating in the carapdsas such the biodegradable
wastes including food waste, sweepings and gardastes are used effectively as

substrates for the production of compost and biogas
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B Commuting
M Paper consumption
B Waste disposal

Others

Fig. 25 Proportion of CO, emissions

Table 31 Source of C@emissions

Scope activity Carbon emission (TCQ

Commuting (staffs, students etc.)03.4

Paper consumption 3.0
Waste disposal 2.5
Others 1.0

Compared to the previous carbon assessment,aers that the emission from commuting
have reduced considerably (approximately 59%) dmd may be attributed to the

prevalence of the Covid pandemic and associatgdltrastrictions.

The total CQ emission of the campus is computed as 328.19,T@Ccomparison with
the earlier reports, a significant reduction haérbachieved in the total G@missions

from the campus, which accounts for approximatéby9 % (289.75 TC¢).

Table 32 Category and quantity of TCQ

Category TCO,

Scope 1 emission 55.22
Scope 2 emission 163.07
Scope 3 emission 109(9
Total 328.19
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Carbon foot print analysis and evaluation

From the analysis, the per capita carbon foot gantthe College is computed as 0.158
TCO, which is significantly lesser than the earlieragpd value (0.311 TC Nearly
49% reduction has been successfully achieved inptrecapita C@ emission in the

campus. Hence the campus can be designated asagreearbon sustainable campus.
Carbon sink

Since there is mounting concern and importanceuantfying the storage capacity of
carbon sinks for inclusion in carbon emission irteees, there is a need to compute and
trim down an organization’s carbon footprint. Moveq it is noteworthy to assess the
carbon sink of the Marian College, since it is dafeat the management has taken sincere

endeavours with due importance to improve the cadnak capacity of the campus.

Carbon sequestration is the method of incorporadiingospheric carbon into the various
components like plants, soils, and water. The nessuor processes that incorporate
atmospheric carbon are designated as casinds owing to their capacity to incorporate,
as opposed to emit, GHG emissions especially,. Gdbwever, carbon sequestration
calculations can be difficult to perform, due totadaequirements, complexity of
estimation methodologies and uncertainties. Mawyofa, including geographic location,
temperature, humidity, and species dominance, affdict the rate of carbon sequestered
by the biomass in a given area. In the presenysh&lapplication of remote sensing (RS)
and Geographic Information System (GIS) possib#itwere utilised for assessing the

carbon sink of the campus.
a. Normalised Difference Vegetation Index (NDVI)

The Spectrally-based Normalized Difference Vegetatndex (NDVI) derived from RS
platforms, is a common indicator used to monitaphbisical conditions and vegetation

cover. NDVI computed using following formula

NDVI= (NIR-Red) / (NIR+Red)

b. Estimation of above ground biomass

The above ground biomass was estimated using dbthevalue of Carbon.

The major carbon sinks of the campus identified are
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1. Vegetation

Vegetation and related biomass carbon is a poterdmaponent to offset carbon foot print
of the campus through increased carbon sequestrdie campus, which sprawls over 27
acres of land, encloses luxuriant vegetation wimckudes, trees, shrubs, herbs and grass
varieties (details are covered under the bioditersection). The floral representation of
the campus is potential candidates which storemdms carbon. Nearly 900 trees and
plants were added to the existing diversity du@0d@8 and as such an annual increment in
biomass and subsequent carbon adsorption is exjpéctaart of the campus at the lowest
reach encloses a forest portion of the carbon sile presence of large trees in the
campus aids in the incorporation of considerablewrh of carbon in biomass. It is
estimated that one ton of carbon storage in arepeesents the removal of 3.67 ton of
carbon from the atmosphere and the release of thf70f oxygen back into the

atmosphere.

Luxuriant vegetation composed of large tree gseand grass varieties are noted along
the check-dam and adjoining areas, significantigoaats for increased biomass carbon

sequestration in the campus.

The change in carbon sequestration potential ang €ssion was estimated for the
campus. Carbon sequestration is the process invatvearbon capture and the long-term
storage of atmospheric carbon dioxide. From thenbgs carbon analysis using remote
sensing it is noted that the campus holds 215.098 Standing biomass. The carbon
storage capacity of the campus is estimated aH407.which is equivalent to 394.70

TCO..

Hence it can be stated that the present vegetesidyon pool of the campus significantly
act as a major carbon sink and aids in substa@@alreduction. Taking advantage of the
sequestered carbon in the existing biomass andqgtnagrfurther planting of new biomass
aids in further reduction of the carbon foot prritthe campus. It is recommended to
incorporate carbon adsorption measurements fromexiting biomass quantity of the
campus and determining the annual carbon adsorpépacity through annual increment

in biomass.
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2. Soil

Soil is a key compartment for climate regulatioraasource of greenhouse gases (GHGS)
emissions and as a potential sink of carbon. Tsgmce and predominance of forest
lateritic soils in the campus and adjacent regienates the occurrence of rich organic

matter content in the form of soil organic carb8QC).

Soil organic carbon (SOC) is the balance betweantphputs and biologically mediated
losses. Transportation and sedimentation activitiag also increase the humus content of
the soils here. Besides, the presence of extegsass cover can increase the soil carbon

content.

The amount of SOC is large compared to anthropegéf} fluxes to the atmosphere as
small changes in the SOC pool could have a majpaahon the concentration of G
the atmosphere. This can be seen as a threat,|dmutaa an opportunity for possible

mitigation measures.
Best practices
Installation of Solar Photo Voltaic (SPV) System

As per the recommendation in the previous audi,nianagement has successfully set up
30 kWp rooftop solar system and connected to tl&ildution system of KSEB during
2019 as the first phase of installation. The ifati@n provides a reasonable harvest of 4
kWh energy per day for the energy requirement efdampus. The per day total power
requirement of the institution is computed as 199 & which the SPV system provide
nearly 80 kW energy and accounts to meet approeinmat0% of the total energy
requirement. This has led to the considerable eoms®duction derived from electricity

usage.
Biogas plant installation

The implementation of food waste based biogas glarthe hostel help to reduce the
waste derived emissions and also production ofggnty substitute LPG in the hostel.
Besides, the waste is utilised for preparing corhpad also given to outside agencies for
compost preparation and as feed for pig farms. ueh sit is not thrown in a haphazard

manner and hence resulted in low waste derivedstonis.
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Organic farming activities

The campus owns organic farming grounds where antiat carbon sequestration in

biomass and soil occurs.
Tree planting and gardening

In special occasions, planting of tree saplingspaoenoted which in turn help to increase
the vegetation carbon pool of the campus. Moreoseigensive gardening activities also

contributes to the standing biomass carbon cowtiethie campus.
Plastic ban

Plastic is banned in the campus and as such dispodapen incineration of plastic and

subsequent emission are negligible in this greempca.
Recommendations
Install biogas plant for waste disposal in other hstels

At present there are four hostels in the campushaéh one is equipped with food waste
derived biogas generation facility. The use ofvfioed for cooking purpose was noted in
the hostels, which can lead to intensive emissiblesice it is recommended to construct

biogas plants in other hostels also for waste mamagt and energy generation.

Tapping of the full potential of the campus for Schr Photo Voltaic (SPV) System

installation

As per the previous audit there is a potentialrstall 150 kWh SPV system in the
campus. Hence it is recommended to install thecyblacity to tap maximum solar energy.

Organise GHG Information Management System

It is advocated to constitute a carbon managemssw consisting of student, staff
representatives of the college. Capacitate the tearullect and archive data regarding the
emission sources, rate of emissions, carbon emissgasurement methods and prospects

etc. Periodic progress assessment of the tearedseguired.
Establish campus emission reduction targets

It is recommended to establish emission reductamgets for the campus on short/

medium and long term basis. For this baseline Ghiisgon data status has to be
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collected and compiled upon which benchmarks caprépared. Formulate Green mottos

and slogans for emission reduction target prograsnme
Disclosure of the campus as a sustainable carbonotprint model

The college can disclose their best practices amenginitiatives towards achieving
emission reduction to the public through a commttfgrm with an appreciable GHG
accounting and management systems. This can genavadreness and confidence in
other institutions and to the public to adopt sugken initiatives. The stewardship
towards nature gains recognition and a leading farleéhe college as a torch bearer for
green initiatives in academic sector. Moreover,hexge of green ideas and techniques

can occur in such venture.
Strengthen and revitalise campus green policy

The existing environmental policy of the campusdset® be revitalised and strengthened
by giving stress to emission reduction and adoptiogreen substitutes. The policy should

be well communicated and showcased across the campu
Promote Green events

It should be made mandatory for every event helthencampus to be held under low
carbon emission profile. This can be executed whth help of the green crew (Green

Marians).
Appreciations and awards

Rewards in the form of eco-friendly labels, medat&l trophy can be implemented for
different groups, departments and association ef dampus who aids in maximum

emission reduction. This can turn as a motivatoowalk towards the green.
Institute Eco-funds and Eco-suggestion boxes in theampus

It is appreciable to constitute a green fund frdme saving made from sustainable
initiatives and further using the amount for moreem initiatives in the campus. It is
recommended to place eco-boxes or caskets to tdleggestions and other green

innovative ideas for the campus to embrace sudigilya
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Campus landscaping

The all-time inviting green premises of the Mari@ampus are breathtakingly beautiful.
However, landscaping activities associated withastfucture development is found as a
threat to the existing green spaces. It is inelatéd incorporate green landscape designs
into the future construction plans of the campusréddver, design the landscape to use the
minimum space to preserve the natural settings gtiogn wilderness, tranquillity and

calmness in the Marian Campus.

Additionally, it is recommended to assign greenugis for outdoor academic purposes,
allow more natural vegetation and micro habitatanicrease the carbon sequestration
potential of the campus. Realise the spectrum ekmrbenefits associated with the

incorporation of sustainability into new campugastructure and innovations.
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IV

ENVIRONMENTAL OUTREACH ACTIVITIES
AND GREEN CAMPUS INITIATIVES

The prestigious Marian College, apart from impartmowledge and reshaping society by
creating consciousness has initiated remarkable anidue programmes towards
contributing to the environment in myriad ways. ©rstanding their pivotal role in

resource utilisation and environmental implicatiorthe management have taken
significant steps to go green. Below are some ef mijor environmental outreach

activities of the institution.
1. LED bulb assembling training (September 2018)

Marian College has signed MoU with KEL Electriclisindakkayam for regular supply
of LED bulbs and to buy-back the damaged LED buBesides, training has been given
for the students on LED making.

LED bulb assembling training
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2. Disaster management programme
Fire and safety training programme (July 2019)

As part of the activities of the women cell, a fined safety programme was conducted for
the students to raise the awareness of fire habattie work place and had demonstration

on how to act safely on event of emergency.

First aid training programme (September 2019)

Provided training on first aid treatment for fagudind students
3. Eco-friendly bag making training (January 2020)

The college conducted a training programme on geodly bag making using recycled
paper as a part of plastic evasion campaign.

4. River restoration activities (September 2018)

An effort has been taken up by the NSS voluntektiseocollege towards the cleaning and
restoration of the Koruthodu River. Besides an awass regarding the importance of
water bodies and the need of conservation wasralgarted to the nearby inhabitants.

5. Cleaning of Vagamon, a tourist destination (2018nd 2020)

As an outreach programme, the NCC volunteers ofcthieege, cleaned Vagamon, a
famous tourist hotspot during 2019 September arad Zdnuary. Sincere effort has been
taken up from the student volunteers and collegeag@ment to extend the activities in

order to keep the natural setting of the region.
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6. Camp 'Suvarnam' (September 2019)

As a part of the extension department the collegkthe NSS unit , a seven day camp has
been conducted towards the betterment of a schokbottikkal by cleaning the school
premise and started a vegetable garden.

7. School programmes (November 2019)

As part of the children's day celebration, the esien department of the college
conducted an outreach programme at the GovernmBnSthool, Kozhimala, which
includes various awareness programmes and fornvegetable garden and emphasis the
need of sustainability.

8. 'Ottamarathanal’' Programme (November 2019)

The Ottamarathanal programme is noted as a magengoutreach programme of the

institution which launched an array of environmériteendly, green programmes like
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waste management aiding activities (waste dispp#akconstruction and awareness),
vegetable garden, cleaning of the road premisd®mivanthanam Panchayath. Besides,

inculcated the importance of healthy living closdtie nature has also been dissipated to

the community.
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The institution launched an anti plastic programemitled as 'Vimukthi', through
enlightened the common public and students regguitii@ importance and need of plastic
avoidance in our daily life. Besides, ways and rsetm live in tune with the nature

through the utilization of sustainable measures h#s been communicated.

10. Garden for school

The extension team members created a organic \®geajarden for St. Thomas LPS in
Amalagiri as part of “Ottamarathanalil.” And it waseated with the participation of
Amalagiri's little kids. They created a small balvély garden for them. Under the
direction of Fr. Jose Valiyakunathu, they also teda garden for the St. Thomas Church
in Amalagiri.
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11. Road cleaning

The road cleaning initiative was launched in cadi@tion with the Kudumbasree Unit.
With the goal of reducing the number of road aagisethey cleaned both sides of the
road and made a safe walkway for the passers. Grerhoer 38, Smt. Moly George,
ward member of Amalagiri, inaugurated the greetative programme. It created a sense
of social responsibility and a role model to thesalocommunity and students of
Peruvanthanam Panchayath. Wisterians planted $edveea on the roadside to provide
shade for people and to reduce waste dumping dhengpadside.

12. Organic vegetable farming
Marian College created an organic vegetable gaati€ovt. Harijan Welfare UP School,
Kattadikkavala.
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Green Initiatives

1. Solar Energy

As per the recommendation of the previous EnviramaleAudit towards electricity
consumption reduction, the management installear gmwer panels in the campus during
2019, a 30 kW installation has setup dsphase. From the power requirement details
provided by the management, it is assumed that d0fte electricity requirement is met
from the installation. The energy thus generatethiigely utilized for water filter and
purification mechanism. Besides the energy is aksed for the working of heaters and
LED lights. This initiative is marked as a highlppmeciable green endeavour of the
campus which makes it unique towards the path tsvanergy efficiency.

2. Rainwater harvesting

Water conservation through accurate rain wateecitin systems installed in the campus is
noticeable from a sustainable resource conservadmpective. With respect to the empirical
estimation of potential water harvest capacitynef¢campus as per the previous environmental
audit, nearly 89,340 sq. ft. roof top is availafdewater harvesting. Considering the annual
rainfall of the region, approximately 29.86 millidatre rain water harvesting capacity is
computed from the available roof tops of the ioitit Presently, the efficient rainwater

harvesting system of the campus is extractingaibiiential to its maximum capacity.

Moreover, the harvested rainwater is efficienthyamhelled to the nearby check dams
through proper networking. Hence effective watervasting system of the campus is

considered as a vital activity by the managemedtraoeived due importance.
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3. Sewage treatment plant and waste water recycling

The sewage treatment plant of the campus is annaddafacility with a treatment
capacity of 50,00 Litre water per day. The treaneter is efficiently used for various
purposes like flushing in toilets, gardening andniag purposes. More than 65 % of the
fresh water utilization is reduced by this systdiime water conservation strategies and its
utilization efficiency of the campus is quite stdory and remains as a striking example

which can be followed by other educational insids.

Sewage Treatment Plant (STP) at Marian
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. Biogas plant

Based on the recommendations from the previoust,aude management
successfully implemented a high efficient biogaanplin the campus. This is an
appreciable effort which sustainably utilizes thetvand degradable waste (like

food waste) generated in the campus and resudisargy production also.

. Shifting to LED lights

Another notable activity in the path of greeningtiie campus is the replacement
with LED bulbs. The fluorescent lamps and CFL aplaced with 20 w LED
lights. Presently about 90% of the lights in thenpas are of LED category.
Energy and associated cost saving was achievetbdhe shifting to LED lights.
Besides the college has signed MoU with KEL Eleelti Mundakkayam for
regular supply of LED bulbs and also to buy backdamaged LED bulbs.

. Introduction of energy efficient dynamic modular UPS systems

Based on the recommendation on the previous ailmdibsa all the old working
UPS systems were optimized with energy efficientadgic modular UPS systems
and this initiative contributed to increase therggefficiency of the campus.

. Adoption of buy-back policy for electronic equipment’s

Inefficient electronic devices in terms of energynsumption are systematically
sold out to vendor on an annual basis. The campsasshccessfully adopted the
policy of buy back with the suppliers through whigHot of worn-out electronic

equipment’s are exchanged. This significantly dbotes to reduce the E waste

load in the campus.

. Introduction of energy saving automated timer macines

As a sustainable energy initiative the introductidrautomated timer machines in
the heaters and in the high mast light of the tiatstin is a noteworthy activity.

This saves considerable electricity of the campus.
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High-mast light with timer Heater with timer
9. Construction of tanks and bunds

Meticulous effort was taken from the managementtifigr construction of tanks

especially for storing rain water and runoff frohetcampus. The high capacity
tanks act as better water reservoir for the cangmashelps to increase the water
availability and in ground water recharge. This evabody makes the campus

water sufficient.
10. Plastic ban

Marian college stands exclusive for having a sdpagaeen protocol for the

campus. A stringent attitude is taken towards wagadih plastic wastes from the

campus through this protocol. Usage of all mosttydes of plastic items are

banned or replaced by organic and sustainable itertiee campus. Use of plastic
pens is highly discouraged. The campus promotesiskeof recycled papers for
posters, brochures and flyers. Moreover, plastiissiutes are encouraged in the
campus for decoration purposes. The general awssgurevailing in the campus
towards eliminating the indiscriminate usage ofspta shows the care and
consideration of Marians towards Mother Earth.

11.Landscaping with trees and plants

The institution has varieties of trees such as,gaek, mango, bamboo, avocado,
guava, and other ornamental plants. Some of tliebearing trees and soil binding
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vegetation is planted along the reservoir bank® la8lwns in the campus prevent
soil erosion and helps in reducing water loss dueveporation. Apart from these

there is an exotic garden of ornamental plantsbdiegarden, and a vegetable
garden situated in the campus. All these were edeatith the participation of
college students and faculty.

. Kerala, India
ge Campus, Peermade, Kuttikkanam, Kerala 685531,

|8
& 13>

@ 27041 |

12.Restricted entry of automobiles

Marian college has restricted automobile accesglenghe campus. Student’s

vehicles shall be allowed only up to the designgtadking area. Entry beyond that
point is strictly prohibited.

NO
PARKING

13. Observance of important environmental and relevantlays

Marian college has celebrated important environalestatys like National Energy
Conservation Day, National Pollution Control Dayzdde Day, Earth Day, and
World Environmental Day etc.
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14.

15.

Activities and programmes of National Service Scheel(NSS)

Marian NSS has been conducting periodical progrants events on sustainable
development, environment, and other related tof@tsdents from the institution
took part in the summer internship programs of $&atch Bharat Mission. NSS
volunteers also assisted in the flood relief ef@md volunteered in the cleaning of
flood-damaged houses. They also participated inpcanibeautification activities
such as gardening, vegetable cultivation, and ctgaof water bodies. Water and

waste management surveys were periodically conducte
Installations for pollution mitigation

In order to prevent and reduce pollution from fittg, an incinerator is installed
for the proper disposal of wastes generated ircdingpus. In light of the pandemic,
Covid-19 a large number of masks are depositednis &s bio-medical waste, and
they are immediately removed and incinerated. Aigaht number of support
staff are employed for collection, segregation, ahsbosal of wastes in the
campus. Marian is dedicated to the implementatiobest practices in reducing
and managing wastes. Solid waste is separate@ abtirce, and a large number of
waste-bins are placed at various locations in #mepus. Napkin vending machines
are available in the girls' restrooms, and waste laire cleared daily by hygiene
staff.
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16. Fish farming

Participatory fish farming practices were done arisih college Campus. Both
ornamental and edible fishes are cultivated infi@éshing.

g

. . o
by Kuttikkanam, Kerala, India ; 25.28° C
= Marian College Campus, Peermade, Kuttikkanam, Kerala 685531

inca & 233°sw

Lat N 9° 35' 3.67177"

Long E 76° 58' 18.56089"
27/04/21 11:53 AM

© 21041

17.Vermicomposting

Bio-degradable waste produced from various builddhgviarian College is used
for making vermicomposting and organic manure pcedufrom it is used for
farming and horticulture.

18. Organic farming

Marian College's NSS unit and extension departrhaué established a vegetable
farm in the campus to promote organic and pestftiele vegetables. The main
goal of this initiative was to give students hawodsexperience with organic
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vegetable cultivation. The extension departmentkeiahese vegetables with the

label of “grown on campus”.

19. Pedestrian friendly pathways
The college has walkways that are suitable for gied@s as well as differentially
abled members. Most of the pathways are linketieacbllege buildings.

©@ 44.0uT

20. Centre for sustainable and inclusive development (&ID)

The Centre for Sustainable and Inclusive Develogdr(@8ID) is a new initiative f
Marian college for promoting the idea of Sustaiealdevelopment, through
educational activities. The main aim of this cenggo disseminate awareness
about environment and development among the publieneral and the students
particular from attaining the Sustainable Developtht&oals (SDG) perspective. In
this context, CSID of Marian college has conductezifollowing programmes for

spreading the awareness of sustainable development.
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21.

22.

23.

Green Lecture Series (Jan 7, 2018)

The programme was arranged to generate the staslareness in the emerging
environmental issues and the lecture focused onvir&mmental Impact

Assessment’.
Sustainability Ambassador Programme (SAP)June 26, 2019)

Is an initiative of the Applied Economics Programarel Centre for Sustainable
and Inclusive Development (CSID), Marian Collegdtidtanam. The programme
was intended to create environmental awarenesst@nueasure the level of

awareness in the minds of the people.

As a part of the programme a project entitled ‘@Gneg the Young Minds’ (GYM)
of Idukki was executed. The project emphasisedirtimortance ofinterrelation
ship between environment and development that resulted in the enhancing of

green capacity building of the people of Idukki district.

Other green activities

Apart from the above mentioned initiatives, othetable and outstanding green
programs of the campus makes Marian College andisentity in the path of

environmental stewardship. The following points ameworthy and bears the
green signature of the Campus.

* Seminars and conferences follow green protocol
* Banning of plastic pens and other stationery items
* Promotion of recycled paper for posters, brochutests etc.

» Utilisation of social media, digital sources andlim® resources for

communications

* Banning of Plastic, polystyrene, thermocol, ete. decoration. Promotion

of banners derived from discarded bags and papers.

» Aversion to PET bottles and cups and promotionlagsy steel tumbler and

glass containers are placed for drinking water esag

» Use of reusable steel and ceramic utensils inrgutle
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* Indoor decorations with plants and reused bottles
* Promotion of the use of reusable and refilled whitard markers

» Promotion of domestically grown spices as giftsvisitors and guests. The

gift packages includeRamachampouches made by women SHGs.

Refilling of white board markers Bottles are used to keep plants in class roem
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Glass bottles are used to serve water during campevents
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V

GREEN PROTOCOL OF MARIAN COLLEGE

10.

11.

12.

13.

KUTTIKKANAM (AUTONOMOUS)

Encourage and promote the idea of ‘respect, rethiettuce, reuse, and recycle

(5Rs) principle in the campus.
Foster a responsible culture in the campus to awsidurce wastage.
Develop a sense of aversion towards use and thn@y aulture / consumerism.

Endorse the usage of reusable utensils in the carfgrudining and drinking

purposes, especially during functions.

Facilitate the segregation and handling of wasteleunbiodegradable, non-

biodegradable, and hazardous categories.

Promote biodegradable waste composting to produganc manure as a soil
amendment (waste to wealth approach)

Encourage the use of campus's Materials Recovemitizdo collect throw away
items including paper.

Encourage the exclusion of plastic covered bougqdlets/ plastic/thermocol like

non- degradable decoration items during functions

Encourage the exclusion of plastic/rexine coatedibg materials for projects and

proposals

Recommend the use of cloth banners, metal boadiglantronic displays instead

of flex and other hoardings.

Encourage the use of reusable items like ink pjeia/ cloth/paper derived bags

during workshops and seminars.

Recommend proper storage, handling and disposaivedste as per the e- waste

management regulations

Foster a sense of personal responsibility towaestsource utilisation, waste

generation and carbon footprint reduction
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14.

15.
16.
17.

18.

19.

20.

Nurture a sense of belonging, an attitude of mitisng and an approach of eco-

sustainability in the campus
Popularise the message of green literacy and etsecmusness
Incorporate and conduct periodic green audit

Upgrade and extend the existing green initiatives laest practices of the campus

to attain environmental sustainability

Guarantee the involvement of green crews of the pcamto monitor the

environmental health of the campus

Inculcate programs and initiatives to foster enwmnental stewardship and

awareness

Promote community responsibility and engagemeirmtuidfin increased co-operation
with students, staff and community on environmemtatiatives and extension

programmes
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VI
SWOC ANALYSIS

SWOC analysis is a frame work for identifying amalgsing an organisation’s strengths,
weaknesses, opportunities and challenges. It haftpsthe planning process for

improvement, competitiveness and excellence.

SWOC analysis of an Environmental Audit in collegen create an efficient green
strategy that can positively impact the decisiorkimg procedures of the management. It
helps in evolving proper management initiativesmdeds and expectations towards

achieving environmental sustainability.

Presently SWOC analysis was conducted for the dwnander consideration to analyse
the existing gaps and to identify the resource @heér potentials for the Marian College
in its path towards excellence. Moreover, it pesmiibherent decision making and
management. It is expected that this analysis ne§yih providing a consistent outline for
the appraisal of the present situation and desrgtegjies that are in tandem with available

resources and technical competency.

The analysis revealed the potentialities of thdegel in creating a suitable and eco-
friendly campus. Based on the SWOC analysis, itp@ssible to devise a green
management plan that can be amalgamated into ttie span of prosperity of Marian
College. Appropriate remedial actions can be tdtased on the identified weaknesses
and challenges. The analysis thus forms a foundagi@n which the environmental policy
of the college can be revised or updated. It ieetqul that, the SWOC analysis sharpens
and increases the precision of Environmental Audita tool to chisel the path to

environmental sustainability of the college.
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Domain Strength Weakness Opportunity Challenge
Energy Provision for taping Over dependence on non-+ Further potential for Increasing energy
further renewable energy renewable energy sourceés  extracting renewable demand
solar power and biogas . i .
( p o gas) Lack of standardised energy (rs]o:jar POWET, W'Tjd Carbon emission
Green initiatives and best  system to account carbop S o1 9%, 'YCTO POWET an accounting
practices to conserve footprint waste derived biogas) _
energy H Increase Iin
* Human resource .
e transportation
General awareness and utilisation for energy
energy consciousness of consumption monitoring Infrastructure
campus and carbon accounting development
_'I'echnologicgl_competenc » Possibility to implement
in energy efficiency energy management
Environment stewardship system
and social commitment « Opportunity to reduce
Conducive climate and carbon footprint
geographical position
Water Year-round water * Underutilisation of » Scope for Increased rain Possible climate

resources

Rain water harvesting
potential

Water storage facility and
groundwater recharge

Geographical location
facilitating water drainage
and storage

Waste water treatment

roof-top rainwater
harvesting
potential

water harvesting
Grey-water recycling
Micro-hydal power unit

extremes

Increasing per capita
water usage

Waste water
generation and
treatment

Pollution-testing and
prevention
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facility
Green water initiatives

Campus-wide awareness
and consciousness

Waste Waste minimisation + Lack of waste Biodegradable waste Increased per capita
through reuse, reduce and  characterisation and derived energy production  resource utilisation
recyclin ificati i .
ycling | . guantification methods potential Communication and
Food vvtgstefde_lr.ltved biogas. E-waste handling Waste to wealth awareness
generation facility o .
Waste derived bi » Underutilisation potential programmes Greenhouse gas
aste derived bio- for biogas facility emission
fertiliser production extension
Green policies and E'V(;'%S.te genleratlon
initiatives and disposa
Buy back policy activation Reduction of paper
. usage and wastage
Plastic ban
Emphasis on digital
platforms
Existence of institutional
green policy
Carbon Reduced per capita carbgne Lack of carbon emission Scope of renewable Assessment method

footprint

Increased use of renewable

energy

Natural carbon sinks like

vegetation, soil etc.

assessment and
awareness

energy harvest facilities

Green initiatives to reduc
emission

Carbon sequestration sin

potential

Data reliability and
accuracy

Technical expertise
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Biodiversity

Geographical position in
the Western Ghats

Substantial floral and
faunal diversity

High resilience capacity of
the region

Natural tranquillity

General campus attitude to
live with nature

Sense of belonging and
compassion towards
nature

Region with high
endemism and rare
biodiversity

Disproportion of native
vegetation

Limited conservation are

Lack of sufficient
technical knowledge

a.

Potential for establishing
micro-forest system

Green initiatives to foster
rare and endemic plants
and animals

Butterfly park or garden

Medicinal garden

Resource utilisation

Infrastructure
development

Natural disasters like
landslides and erosiof

Developments in the
surroundings (e.g.
roads, plantations,
tourism)
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ENVIRONMENTAL AUDIT CERTIFICATE

The Environmental Audit presented herewith hasnbesried out following standard accepted
procedures mandated for environmental audits amérgance of academic institutions. Marian
College Kuttikkanam (Autonomous) has all the stthngnd potential to emerge as a leading

academic institution envisioned in their vision andsion.

The college has provided the required informatineseded for assessment that greatly helped in
deriving the audit conclusions. The data providad been thoroughly assessed and clarified with
the documents maintained by the college. The uigiit gave wholehearted support for physical
inspection and interviews. There was periodic atgon with the manager, principal, selected

faculty and administrative staff members as weBtaslents.

The green policy and the audit process have beeto ®sure that practices and derived values
will be followed by the academic and administratbeenmunity of Marian College. Conservation
of nature through green initiatives and healthyitsatif the citizens is what is envisaged by the
nation. The potentiality and the work habit of tinstitution, no doubt, gives strength for the

implementation towards the much sought environneatase.

The sustainable approach towards resource utdizativater and energy), waste management,
biodiversity conservation, and the best practicescemmendable. The Environmental Audit of
the college depicted a substantial reduction inpixecapita carbon footprint (in terms of carbon
dioxide emission) compared to the previous suryeys also found that the pollution status
(environment quality) is highly appreciable and thuality indicator values are notably within the

national standards.

The healthy practices and steps taken up by thieggotan maintain its green status, as a model

emanating noble message of environmental sustéitgabat others can follow.

Director

Advanced Centre of Environmental Studies and
Sustainable Development (ACESSD)
Mahatma Gandhi University
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ENVIRONMENTAL AUDIT STATEMENT

The Environmental Audit of Marian College, Kuttikiean (Autonomous) is an earnest
endeavor by the Advanced Centre for Environmertiadi&s and Sustainable Development
(ACESSD), Mahatma Gandhi University to appraise Ways in which Marian College

interact with the Environment.

The present audit was conducted for chief dom#ashergy, water, waste, biodiversity, and
carbon footprint, and analyzed the baseline statu®m an environmental sustainability

perspective.

The audit helps to depict the extent to which tlodleQe impacts the nature and the social
outreach of these activities towards embracing sestainability. The domains under
consideration revealed appreciable and satisfagerprmance and found to give emphasis
to unique green initiatives. The college has adbgignificant steps to reduce the energy
consumption and also to increase the energy eftigieThe current energy utilization has
been reduced significantly owing to the depend@mcesnewable energy generation (Solar)

within the campus.

The college is currently following outstanding wakarvesting and conservation methods.
The green initiatives of the campus ensures watesazvation practices as well as optimal
and conscious water usage. As a signature of campa¥ellathotti’ an initiative of the
campus stands to quench the thirst of birds andaisi

The biodiversity of the campus is highly appealifige diverse flora and the associated fauna
including the teeming aquatic forms and abovetladl,campus attitude of ‘live with nature’

helps to safe guard the tranquillity and greennéise campus as an eco-system.

The campus has a competent and advanced mechamisnarfiaging both solid and liquid

wastes. The strong adherence to the institutioregrgprotocol for waste management is
highly appreciable. The initiatives to generatedfavaste derived biogas energy as a fuel
substitute in hostel is a way forward to energyigaehcy and appropriate waste management.

From a climate change conscious and mitigationpeetsre, the College stands with a
difference. The substantial reduction in the catfioatprint achieved by the college as gauged

through the audit revels the magnitude of meticuilgneen efforts for an eco-friendly campus.
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Annexures
Energy Audit
Outdoor Lighting
S| No. Location Tree cover|  No. of light point Type of | Power Rating | Units used per | Units used | Units used per
light# (W) day per week year

* Rich/ Moderate/ Poor
# CFL/ LED/ Tube light/ Filament light
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Indoor Lighting (Academic block)

Sl. No.

Type*

No. of light
point

Type of light#

Hours of per
day

Units used per
day

Units used per
week

Units used per
year

* Classrooms/ Halls/ Library/ Laboratory/ Canteen/ Hostels
# CFL/ LED/ Tube light/ Filament light
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Electrical gadgets and their energy use (Academiddk)

SI. No.

Type

Equipment*

Power Rating
(W)

Average hourly
use per week

Units used
per day

Units used
per week

Units used per year

* Laptops/ Ceiling fan/ Emergency light/ Table fan/ Computer/ Projector/ Cooler/ Speaker/ Fridge/
Grinder/ Purifier/ Iron box/ Stabilizer/ Mike/ Amplifier/ Printer/ Photostat Machine/ AC/ TV etc.

Indoor Lighting (Administrative building)

Sl. No.

Type*

No. of light
point

Type of light#

Hours of per
day

Units used per
day

Units used per
week

Units used per
year
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Electrical gadgets and their energy use (Administréve building)

Sl. No.

Type

Equipment*

Power

Average hourly Units used

Rating (W) use per week per day

Units used
per week

Units used per year

Indoor Lighting (New academic block)

Sl. No.

Type*

No. of light
point

Type of light#

Units used per

Hours of per day day

Units used per
week

Units used per
year
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Electrical gadgets and their energy use ( New acauac block)

: . Power Rating Average hourly Units used Units used .
Sl. No. Type Equipment (W) use per week per day per week Units used per year
Indoor Lighting (Guest house)
S| No. Type* No. of light Type of light# Hours of per Units used per Units used per Units used per
point day day week year
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Electrical gadgets and their energy use (Guest hoels

. Power Rating Average hourly Units used Units used .
*
Sl. No. Type Equipment (W) use per week per day per week Units used per year
Indoor Lighting (MIIM)
No. of light Hours of per Units used per Units used per Units used per

Sl. No.

Type*

point

Type of light#

day

day

week

year
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Electrical gadgets and their energy use (MIIM)

Sl. No. Type Equipment* Pow%eriating A;’géaggrwgég Uggrs duas;d %rg;[swiiekd Units used per year
1
2
3
4
Indoor Lighting (Men’s UG hostel)
No. of light Hours of per Units used per Units used per Units used per

Sl. No.

Type*

point

Type of light#

day

day

week

year
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Electrical gadgets and their energy use (Men’s UGdstel)

. Power Rating Average hourly Units used Units used .
*
Sl. No. Type Equipment (W) use per week per day per week Units used per year
1
2
3
4
Indoor Lighting (Men’s PG hostel)
No. of light Hours of per Units used per Units used per Units used per

Sl. No.

Type*

point

Type of light#

day

day

week

year
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Electrical gadgets and their energy use (Men’'s PGdstel)

, Power Rating Average hourly Units used Units used .
*
Sl. No. Type Equipment (W) use per week per day per week Units used per year
1
2
3
4
Indoor Lighting (Ladies hostel)
No. of light Hours of per Units used per Units used per Units used per

SI. No. Type*

point

Type of light#

day

day

week

year
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Electrical gadgets and their energy use (Ladies Bbtel)

: N Power Rating Average hourly Units used Units used .
Sl. No. Type Equipment (W) use per week per day per week Units used per year
1
2
3
4
Indoor Lighting (Kitchen)
S| No. Type* No. of light Type of light# Hours of per Units used per Units used per Units used per
point day day week year
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Electrical gadgets and their energy use (Kitchen)

: Power Rating Average hourly Units used Units used .
*
Sl. No. Type Equipment (W) use per week per day per week Units used per year
1
2
3
Monthly Electricity Bill
Sl. No. Month College Ladies Hostel Men’s Hostel Tal
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Building Energy Consumption

Power Consumption

Sl. No. Name of Building Percentage load share
(kw)
1 Academic block
2 Administrative building
3 New academic block
4 Guest house
5 MIIM
6 Men’s UG hostel
7 Men’s PG hostel
8 Ladies hostel
9 Kitchen
Total Power
Details of UPS
S1. No. Building UPS rating in kVA Total connected UPS
3 7.5 10 15 20 25 load
Total
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Suggested Capacity of Solar Panels at Various Builths

Name of
Building

Available Area at Rooftop Suggested System

(sg.m)

Capacity

Average Units Generation per
day (kwWh)

Approximate Investment
required after subsidy
(Rupees in Lakh)

Details of LPG Consumption and Bio waste generated

Name of Hostel

cylinders)

Average LPG Consumption per month @ of

Available

Average Quantity of Food/Vegetable Waste
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Water audit
Table 1. Total Water Usage
Measurement of Water use (Per day)
Rate of Duration of use Average No. of Uses Total Daily Per Capita
Sl. No. Fixtures Discharge (min) quantity per Uses (in litres) Daily Use (in
(litre/min) use (litre) litres)
Kitchen Tap
Utility Taps
3 Bathroom Faucet-1
(Ladies Hostel)
4 Bathroom Faucet-2
(Men’s Hostel)
5 Bathroom Faucet-3
(College)
6 Other Bathroom Fauce
Shower-1 (Ladies
Hostel)
8 Shower-2 (Men'’s
Hostel)
9 Outside Tap
10 Lab Taps
11 Others
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Table 2. Consumption of Water in the College

Particulars Quantity of water (in litres)

Total daily use of water

Per capita daily use of water

Table 3. Storage capacity and frequency of fillingvater tanks in the college

Sl Frequency of filling Average amount
NO. | Type of building with water Capacity per day (depends of water usage
tank upon usage-average) (litres/day)
1 College
2 Men’s Hostel
3 Ladies Hostel
4 Others
Total

Table 4. Total loss of water per day due to leakintaps

Item Quantity

No. of leaking taps

Quantity of water loss per day through
leaking taps
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Waste Audit
Data sheet
Hazardous
waste
Biod dabl (Kg/month)
iodegradable .
] Batteries,- Oth
Total Paper | Plastic | Glass Dam_aged Waste Construction normal was(itre
- N number of | Waste | Waste | waste |Furniture | (Sweeping Waste E-waste | batteries, (sandals,
No. | TYPe of building| people (on| (Kg/ (Kg/ (Kg/ (Kg/ waste, food (Kg or ups/inverter loth
, (Kglyear) _ clothes,
an average/ day) day) | month) | month) | waste, crop volume batteries, etc
day) non non non non waste) lyear) mobile phone (K /mo';nh)
(Kg/day) batteries, g
solar
batteries,
CFL lamps
1 |Old Academic
Block
2 |New Academic
Block

3 |Administrative
Block + Guest
House

MIIM

PG Boy’s Hostel

UG Boy'’s Hostel

Ladies Hostel

0 |IN[o o b

Kitchen

152




Intergraded Audit Report on Environment, Energy and Green Initiatives

Waste categories and their current disposal stratégs

Sl Categories of Waste Particulars Types of Disposal
No
1 Paper Waste A4 Paper (Print out papers),
Newspapers,
Paper plates &cups etc..

2 Plastic Waste Pen, Refill, Plastic water bottles and

other plastic containers, wrappers
3 Glass waste Broken glass wares from buildings
4 Damaged Furniture Furniture from different builgh
5 Biodegradable Waste Sweeping waste, food waste, crop waste
6 Construction Waste
7 E-waste Computers, Printers, other electronjc

gadgets
10 Liquid waste Waste water from Hostels, canteens,
cafeteria, toilets
11 Other waste 1. Sandals
2. Clothes
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Waste treatment units, quantity of waste treated ad energy &manure production details

192}

Approximate quantity of gas generated . fAny ot.her relatt(ajq
Sl. No Waste treatment units Total quantity tredtegfday) in Volume per day/month basis (specify in ormat';!on regarding
accordingly) 10gas
1 Biogas
SI. No Waste treatment units Total quantity tregtégfday) Organic manure produced from vermi  Any other related
compost used for farming and information including
horticulture. (Kg/month or Kg/year — | the name of earthworm
specify accordingly) used for vermi
composting
2 Vermi compost
Sl. No Waste treatment units Total quantity tredtégfday)
3 Incinerator
Sl. No Waste treatment units Total quantity tredtégfday) Quantity of fish harvested (kg/year) Atyer related
information including
the name of fishes use
for farming
4 Fish farming
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Details regarding the Sewage Treatment Plant

Sl. No

Total quantity of water used ()

Total quantity of waste
water generated

Total quantity of water
treated
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Biodiversity audit

Floral Diversity of the Campus
(Trees & Medicinal plants)

Sl. Scientific name Malayalam Name English Name No. Tes (T)/
No. Medicinal
Plants
(MP)
Faunal Diversity of the Campus
Sl. | Scientific name Malayalam Name English Name
No.
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Butterfly Diversity of the Campus

Sl. No. | Scientific name Malayalam Name English Name
Odonate Diversity of the Campus
Sl. No. | Scientific name Malayalam Name English Name
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