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1. Nature Science Foundation has conducted onsite green audit at J. K. K. Munirajah

Institute of Health Sciences College of Pharmacy, Erode - 638 506, Tamil Nadu,
India by deputing certified Lead Auditors and Technical Experts.

2. On the basis of audit observations by the auditors and pertinent data collected from
the Auditee, the Technical Report has been prepared and being submitted.

3. Data presented in the Technical Report are verified and to best of our knowledge, the
data are authentic and reliable.

4. Nature Science Foundation declares that data generated were not shared with any
third parties and the soft copy of the report is available with Nature Science
Foundation’s Office till its validity.

5. Provided the Auditee desired to publish or share the data with other agencies, Nature
Science Foundation has no conflict of interest. :

6. We at Nature Science Foundation express our deep sense of gratitude to the
Management for given an opportunity to conduct green audit at their premises in
compliance with NAAC criteria and for whole hearted support extended at the time
of onsite audit. Our sincere thanks to NAAC, IQAC Coordinator and Head of the
Departments of the Organization for their intangible assistance and cooperation
extended to the audit team at the time of physical facility verification.
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1. GENERAL INTRODUCTION

1.1. Introduction

Green campus is an area of the Organization or the Organization as a whole itself
contributing to have an infrastructure or development that is structured/planned to incur
less energy, less water, less or no CO2 emission and less or pollution free environment
. (Aparajita, 1995). Green Campus Audit is a tool to evaluate environment management
system which is systematically executed to protect and preserve the environment. Green
campus audit constitutes the environmental friendly practices and education combined
to promote sustenance of green environment by adopting user-friendly technology
within the campus. It creates awareness on environmental ethics, resolves environmental
issues and offers solutions to various social and economic needs (APHA, 2017). It
strengthens the concept of “Green Building” and “Oxygenated Building” which in turn
provides a healthy atmosphere to the stakeholders.

1.2. Importance of National Building Code

National Building Code of India has a set of rules and guidelines that regulates
construction and as well as ecofriendly activities of the campus. In order to achieve the
minimum standards of welfare and safety of stakeholders of a campus, the Governing
body lays down a set of guidelines to offer sustainable environment. In 1970, the
National Building Code (NBC) was first published in India and the significant
provisions of the Indian Building Code involve: 1. Structural safety of the building, 2.
Earthquake-resistant building design, 3. Fire and life safety, 4. Solid waste
management, 5. Accessibility for differently-abled and senior citizens, 6. Use of
alternative building techniques and 7. Environmentally compatible building
construction techniques like the use of solar power, rainwater harvesting, etc.

National building codes not only offer a standard benchmark that constructors
must meet, but they also establish safety standards along with ecofriendly atmosphere
of a campus for years to come. As extreme weather conditions and fires are growing
rapidly in the country, it becomes vital that buildings and structures be built and
designed using the current building codes to allow for maximum safety sustainability
and resilience. For instance, new and updated building codes put much emphasis on
conservation as energy and the waste is the most expensive byproduct of older regions.
This will not only offer environmental benefits to future generations but will also
regulate indoor air pollution to protect the health.

Before the introduction of National Building Codes of India in the construction
industry, building commercial and residential properties used a lot of energy which
adversely affected the environment. Thus, enforcing building codes to create low-
energy buildings offers a tangible way for the company to help decrease the greenhouse
gas emissions of the nation and in this way National building code offers multiple
environmental benefits to various stakeholders. While safety is the primary objective,
new building codes are making significant contributions toward solving energy issues.
National building codes contain provisions relating to the use of environmentally
compatible construction techniques like planting trees, landscaping, rainwater
harvesting and renewable and non-renewable energy sources. These provisions allow
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the constructors to use natural energy sources which in turn reduces the energy bills to
a greater extent.

1.3. Role of Educational Institutions in natural resource conservation

In view of providing eco-friendly atmosphere to the stakeholders, educational
institutions are focused on establishing and maintenance of green and eco-friendly
campus without harming the environment. A clean and healthy surrounding in an
organization determine the effective learning/teaching and provides a favorable
learning environment to the students. Educational institutions are insisted by both
Central and State Governments toprovide green, healthier and eco-friendly atmosphere
to the stakeholders. In addition, all the educational institutions are asked to save the
environment for future generations and to solve the problems associated with
environment through Environmental Education. Implementation of Swachh Bharath
Abhiyan Scheme by the Indian Government through Educational Institutions imparted
neat and clean environment at tribal, rural and urban areas across the country. Seminar,
Conference, Workshop, training and awareness programmes on biodiversity conservation
education, environmental awareness programmes, etc., may be conducted periodically
by the Management and Administrative people of an organization for the benefit of the
stakeholders.

1.4. Environment Friendly Campus

As stated earlier, Organization is liable to provide an eco-friendly atmosphere
along with good drinking water facility to all the stakeholders. Manuring the cultivated
plants/grown within the campus may applied with organic manure, cow dung, farmyard
manure and vermicompost instead of using chemical fertilizers. All non-compostable
and single-use disposable plastic items, plastic utensils, plastic straws and stirrers
should be avoided. Demonstration / awareness programme on establishing plastic-free
environment and utility of organic alternatives for all incoming and current students,
staff and faculty should be organized. Reduction of use of papers alternated with e-
services, e-circulars, etc., and proper disposal of wastes, recycling and suitable waste
management system should beconsidered to establish environment friendly campus.

The term ‘auditing’ is to examine the management practices and to evaluate
performance of an organization in relation to environmental issues. World along with
Associated Chambers of Commerce and Industry of India (ASSOCHAM), Green
Building Code and Green Ratings Systems (GBCRS), Green Rating for Integrated
Habitat Assessment (GRIHA), Bureau of Energy Efficiency(BEE), Leadership in
Energy and Environmental Design (LEED), CII-GreenCo —GreenCo Rating System
(CH-GRS), Food Safety Management System & OccupationalSafety & Health (FSMS),
Swatch Bharath under India Clean Mission (SBICM) and International Standard
Organization (ISO 2021) have formulated a series of standards in the field of
environmental auditing. These standards are basically intended to guide organizations
and auditors on the general principles common to the execution of environmental audits.

/
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1.5. About Nature Science Foundation (NSF)

NSF is an ISO QMS (9001:2015), EMS (14001:2015), OHSMS
(45001:2018) & EnMS (50001:2018) Certified and registered with Ministry of Micro,
Small and Medium Enterprise (MSME), Government of India Organization functioning
energetically towards the noble cause of nature conservation and environmental
protection. NSF is managed by a Board of Trustees which is a Public Charitable Trust
registered under the TN Societies registration Act 1975 (TN Act 27 of 1975) on 29
November, 2017 at Peelamedu, Coimbatore 641 004, Tamil Nadu, India with Certificate
of Registration No. 114 / 2017. In addition, NSF has 12AA, 80G and Form 10AC
certificates for income tax exemption and implanting various Government schemes. The
main motto of the NSF is “Save the Nature to Save the Future” and “Go Green to Save
the Planet”. NSF family iswide spread across India with over 115 State wise Lead
Auditors to conduct Green Audit (Table 1).

NSF is functioning strenuously to conduct different awareness programmes and
implement various schemes to public and school / college students towards the noble
cause of nature protection. Some of the programmes are also being organized for the
benefit of tribal communities to create the supply chain for biodiversity conservation
studies. The objectives along with vision and mission are illustrated to promote
educational and environmental awareness programmes through social activities for
enhancing the quality of life and to conserve nature from environmental pollutants using
traditional and modern technologies for sustainable land management. NSF is educating
the tribal community children through social service and towards the upliftment of tribes
as a whole and make them as entrepreneurs.

International Eco Club Student Chapter (IECSC) has been established for student
volunteers and faculty members are encouraged to conduct National and International
events pertinent to biodiversity and natural resource conservation. NSF is being released
“Magazine” and “Quarterly Newsletter” to share the information about Environmental
awareness programmes on biodiversity conservation in Western Ghats of Southern
India. In order to encourage the students, faculty members, academicians, scientists,
entrepreneurs and industrial experts those who are involving in nature protection and
biodiversity conservation activities across the world, NSF tributes the deserved
meritorious candidates with various awards/honours and these awards will be conferred
to them during the Annual Meet and Award Distribution Ceremony which will be
conducted every year.

Apart from the “Green Audit”, NSF has introduced various types of audits such as
Hygienic Audit Water & Soil Audit, Plastic Waste Management Audit, Biomedical
Waste Audit, Solid Waste Management Audit, E-Waste Management Audit, Academic &
Administrative Audits to Academic Institutions, R&D Organizations and Industries
towards the accreditation process as well as maintaining a hygienic eco-friendly
environment to the stakeholders in their campus. All audits will be conducted as per the
Checklist prepared by the NSF in compliance with ISO 17020 Criteria and Government
Law and Environmental Legislationsincluding World / Indian Green Building Council
and the concept of Swachh Bharath Abhiyan under Clean Indig/Mission.
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1.6. About the Organization

JKK Munirajah Institute of Health Sciences College of Pharmacy was
established in the year 2015 Governed by Annai J.K.K.Sampoorani Ammal
Charitable Trust, primarily with the objective of delivering world class quality in
Education and Training in a structured and systematic manner J.K.K. Munirajah
Institute of Health Sciences College of Pharmacy was founded by
J.K.K.Munirajah, who is a reputed industrialist, technocrat, an educationalist par
excellence, an avid social worker, a person imbibed in deep spiritual values and a
philanthropist. The management has completed 42 years of dedicated service to
the people of India and abroad in the field of Education. The Institution has an
area of 300 acres of land richly endowed with beautiful Greenland. The college
with its state of the- art infrastructural facilities and outstanding educational
records has earned credit as one of the reputed educational institutions for men
and women in the Pharmacy world.

This college is located at T.N. palayam, Gobi, Erode. This college having
lot of courses in pharmacy sector with well-equipped facilities. It has been
providing quality education to the rural and semi-urban students of Erode and
Tiruppur district. This institution has three LTCT TNEB services and two backup
generators. High quality panels and switch gears are connected with this service
for giving quality supply to the equipments. The capacity of generator is also well
enough to meet the demand.

This college is located is well away from main road which leads to dust
free environment. More over college is concentrating much on green garden with
enough trees and plants with medicinal functions. The water supplied inside the
campus is good. On the next step, the management decided to conduct the
environment audit in their institution to provide effective environment.

VISION

Providing excellence in education, to enhance and meet out healthcare needs
in communities and industries globally by utilizing our profound wisdom in
Pharmaceutical Sciences.

MISSION

e Providing exemplary, professional education and to foster a culture of
discipline and professionalism among both the faculty and students.

e Cultivating research and leadership qualities among the students and
pharmacy professionals to enhance the quality of pharmaceutical care in the
community.

e Motivating individuals to strive for excellence in delivering healthcare in the

field of health sciences. W/
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1.7. Audit Team Details

Date of Audit
Audit Site

Inspection Body

Audit Scope

Name of the Auditing Chairman

Name of the Auditing Team Leader:

Name of the Lead Auditor for
Green Audit

Name of the Lead Auditor for
Environment Audit

Name of the Lead Auditor for
Energy Audit

Name of the Lead Auditor for
Waste Management Audit

Name of Lead Auditor for Soil &
Water Audit and Air Quality

Name of Lead Auditor for Hygiene:
Audit

10

: 23.03.2023
: J. K. K. Munirajah Institute of Health

Sciences College of Pharmacy
T.N.Palayam (PO), Gobi Taluk,
Erode-638506, Tamil Nadu

: Nature Science Foundation

Coimbatore, Tamil Nadu, India

: Green, Environment, Energy, Waste

Management, Soil & Water, Air Quality and
Hygiene Audits

: Dr. S. Rajalakshmi

ISO QMS, EMS, OHSMS and EnMS Certified
Lead Auditor, Founder & Chairman of NSF
Dr. D. Vinoth Kumar

ISO QMS, EMS and EnMS Certified Lead
Auditor & Joint Director, NSF.

: Dr. B. Mythili Gnanamangai

ISO QMS, EMS, IGBC and ASSOCHEM
Certified Lead Auditor & Vice-Chairman of NSF

: Mr. B.S.C. Naveen Kumar

Senior Faculty, Mahatma Gandhi National
Council of Rural Education, Hyderabad
Ministry of Higher Education, New Delhi

: Er. D. Dinesh Kumar

BEE, IGBC, ASSOCHEM, GRIHA & LEED
Certified Lead Auditor

: Er. A. Karthick

Bureau of Energy Efficiency Certified Auditor

: Er. P. Shanmugapriyan

BEE, IGBC, ASSOCHEM, GRIHA & LEED
Certified Lead Auditor

Ms. V. Sri Santhya

ISO OHSMS and FSMS Certified Lead Auditor
& Assistant Director of NSF

1.8. List of Instruments used in the Inspection Process
Nature Science Foundation conducts audits by using the listed instruments

e Oxygen Meter

e Carbon Dioxide Meter
Light (LUX) Meter
Sound Level Meter
pH Meter

TDS Meter

ooV
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e GPS Meter
e Deluxe Water and Soil Analysis Kit
¢ Digital Clamp (Voltage) Meter

1.8.1. Oxygen Meter

Oxygen meter is used in the audit process to measure the
oxygen level in the organization. The instrument is calibrated
after using 20 times. Suitability of the instrument are range
between 0 to 30 % Os, resolution of 0.1%, accuracy is + (1%
reading + 0.2 % O2), response time is < 15 seconds, environment
pressure range is 0.9 to 1.1 atmosphere, temperature range is 0
°C to 50 °C, 32 °F t 122 °F, temperature resolution is 0.1-degree,
temperature accuracy is °C - + 0.8 °C & °F —

1.8.2. Carbon dioxide meter

Carbon dioxide meter is to measure the carbon level in the
organization. The instrument is calibrated after using 20 times.
Suitability of the instrument are range between 0 ~ 4000 ppm,
resolution of CO2 Meter is 1 ppm, accuracy is < 1,000 ppm,
repeatability is + 20 ppm, temperature range between 0°C to 50°C,
32°F to 122°F, temperature Resolution is 0.1-degree, temperature
accuracy is °C — 0.8°C, °F — 1.5°F.

1.8.3. Light (LUX) Meter

Light meter is to calculate the light intensity in the
organization. Suitability of the instruments are, 5 ranges.ie.40.00,
400.0, 4,000, 40,000, 400,000 Lux, operating temperature 1s O to
50 °C (32 to 122 °F), Operating humidity is less than 80% RH,
Power consumption is DC 8 mA approximately. This Instrument
will be calibrated yearly once or during non-functioning.

1.8.4. Sound Level Meter

Sound level meter is to measure the noise level in the
organization. This instrument is calibrated yearly once or after
using 20 times. Suitability of the instruments are measurement
range is 30 — 130 dB, resolution is 0.1 dB, accuracy is (235 °C),
Frequency of the instrument is 31.5 to 8,000 Hz, Operating
temperature is 0 to 50 °C (32 to 122 °F), Operating humidity is
less than 80% RH, Power consumption is DC 6 mA

approximately. W/
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1.8.5. pH Meter

pH meter is generally used to measure the pH level in
water. It is calibrated 6 months once or after 20 times of its use.
Suitability of the instrument are range of the pH meter is 0 — 14,
accuracy is + 2%, resolution of the instrument is 0.1 pH, operating
temperature is 0 to 50 °C (32 to 122 °F)

1.8.6. TDS Meter

TDS meter is generally used to measure the TDS level in
water. Suitability of the meter are range of TDS meter is 0 — 9990
ppm (mg/L), operating temperature is 0 to 80 °C (32 to 176 °F)
and accuracy is = 2 %. This meter is calibrated six months once
or 20 times after its use.

1.8.7. GPS Meter

GPS meter is subjected to know the latitude and altitude,
location, etc.,. Suitability of the GPS meter are, dimension is 2.1"
x4.0" x 1.3" (5.4 x 10.3 x 3.3 cm), Display resolution is 128 x 160
pixels an GPS Map features included in Continental Europe. It is
calibrated six months once or after 20 times of the usage.

1.8.8. Deluxe Water and Soil Analysis Kit
Deluxe water and soil analysis kit is used to analyze the
pH, TDS, salinity, turbidity, alkalinity dissolved oxygen of water.

1.8.9. Digital Clamp (Voltage) Meter

It is used to check the input and output voltage between 2
two points of an electrical circuit of Alternating Current
(AC) and Direct Current (DC) by means of the high resistance of
the voltage that impede the flow of current.

1.9. Use of Personal Protective Equipment (PPE)

Personal Protective Equipment (PPE) refers to protective clothing for the eyes,
head, ears, hands, respiratory system, body, and feet. It is utilized to protect individuals
from the risks of injury and infection while minimizing exposure to chemical,
biological, and physical hazards. PPE serves as the final line of defense when
engineering and administrative controls are insufficient in reducing risks. Nature
Science Foundation safeguards all the auditors by supplying PPE during the conduct of
audits. PPE used are safety jackets, ear plugs, googles, face shield, hand gloves, shoes,
etc.,
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1.9.1. Safety jackets:

PPE includes safety vests and suits that can be used for
inspection process which will protect body injuries from extreme
temperatures, flames and sparks, toxic chemicals, insect bites and
radiation.

1.9.2. Goggles and Face shield:

Goggles and face shield are used in the inspection process
while inspecting items which would cause eye damage or loss of
vision, spray or toxic liquids especially in chemistry labs, nearing
the electric and electronic item.

1.9.3. Helmet:

PPE includes hard hats and headgears which will be required
for tasks that can cause any force or object falling to the head. It also
helps to resist penetration.

1.9.4. Hand gloves:

PPE includes safety gloves and should be used for tasks that
can cause hand and skin burns, absorption of harmful substances, cuts,
fractures or amputations. Selection of hand gloves is based on the
application of use.

1.9.5. Safety Boots:

Foot protection is one of the most commonly used PPE and
can differ depending upon the environment. Safety boots are used for
tasks that can cause serious foot and leg injuries from falling or rolling
objects, hot substances, electrical hazards, and slippery surfaces.

1.9.6. Ear Plug:

Ear plugs are used for tasks that can cause hearing problems
and loss of hearing. Hearing protection devices reduces the noise
energy reducing reaching and causing damage to the inner ear. This ear
plug is mostly used near sound producing devices like power motors,
genets, generators, etc.,

/
/
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Opening and closing meeting with the Head of the Organization, NAAC and
IQAC coordinators.
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2. GREEN AUDIT

2.1. Introduction

Green audit ensures the Organization’s campus should have greenish with large
diversity of trees, herbs, shrubs, climbers and lawns to reduce the environmental
pollution and soil erosion; it is also useful in relation to biodiversity conservation,
landscape management, irrigation/economic water utilization and maintenance of
natural topography besides vegetation (Gowri and Harikrishnan, 2014, Aruninta et al.,
2017). For the benefit of stakeholders, solid waste management, recycling of water,
disposal of sewage and waste materials (electronic and biomedical wastes), “zero” use
of plastics, etc. should be followed consistently in the organization campus. Green Audit
procedures includes the definition of green audit, methodology on how to conduct green
audit at Educational Institutions and Industrial sectors as per the checklist based on
National Building Code (NBC) Part 11 - Approach to Sustainability and assessment of
risk at 360° scale (Arora, 2017; Rajalakshmi et al., 2022).

2.2. Importance of green audit

The Management of the Organization (Auditee) should be exposed their inherent
commitment towards making ecofriendly atmosphere through the green auditing and
ready to encourage/follow all types of green activities (Suwartha and Sari, 2013). The
administrative authorities should formulate “Green and Environment Policies” based on
technical report of green auditing. A clean and healthy environment will enhance an
effective teaching/learning process. They shouldcreate the awareness on the importance
of greenish initiatives through environmental education among the student members
and research scholars. Green audit is the most effective, ecological approach to manage
environmental complications.

Green audit is a kind of professional care and a simple indigenized system about
the environment monitoring in terms of planting a greater number of trees which is a
duty of each and every individual who are the part of economical, financial, social and
environmental factors. It is necessary to conduct green audit frequently at least once in
three years because students and staff members should aware of the green audit which
in turn support the institution to set environmental models (“icon”) for the community.
Green audit is a professional and useful measure for an organization to determine how
and where they are retaining the campus eco-friendly manner. It can also be used to
implement the alleviation measures at win-win situation for the stakeholders and the
planet. It provides an opportunity to the stakeholders for the development of ownership,
personal and social responsibility.

2.3. Aims and objectives of green audit
a. Torecognize the initiatives taken towards establishing the green campus in termsof
availability of flora and fauna diversity within study area
b. To assess the greenish nature of an organization campus in terms of available
vegetation which reflects on reducing the environmentalpollution, soil erosion,

biodiversity conservation, landscape management, natural topography and
/

vegetation. - 71.)/
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c. To grow a more number of oxygen releasing and carbon dioxide assimilating
plants in the campus to give a pure atmosphere to the stakeholders.

d. To identify and provide baseline information to assess threat and risk to the
ecosystem due to developmental activities of the organization and resolve the
same

e. To ensure proper utilization of resources available in the surrounding areas
towards future prosperity of the humanity.

f. To fix a couple of norms for disposal of all varieties of wastes and use green cover
-as a carbon sink.

2.4. Identification of Flora and Fauna

Various vascular plant species were collected across the campus and subjected
to botanical identification (botanical name, family, habitat, and economic importance).
Plant specimens were freshly collected and their digital photographs were taken. The
collected plant specimens have been identified using “The Flora of the Tamil Nadu
Carnatic” (Matthew, 1983). Further, their identification was confirmed by matching
with authentic specimens in the Botanical Survey of India (BSI), Southern Circle,
Coimbatore, Tamil Nadu and India.

Birds were observed by visual sightings and by calls also the avifaunal data were
observed through the Nikon 8 x 40 binoculars and photographs were taken. The
recorded data was noted in the field work note. Later,the birds were identified with the
help of field guide, "Birds of Indian subcontinent" byRichard Grimmett and the TUCN
category of the birds were also noted with the same. The point count and transect line
methods were used to record the number of bird species in the study area in which regular
visits and personal visits were carried out (Ferenc et al., 2014). The surveys were
conducted to understand the distribution of bird species in relation to habitats and
nesting behaviour of birds in the study area. Based on survey, richness and abundance
of bird species were calculated using Shannon-weaver diversity index. Based on
available data and species were selected for nest site selection study. Selected species
of birds was analysed for its nest site characteristics between the habitats and also plant
species preference was enumerated and assessed. The number of breeding bird species
and nests found in different habitats as depend variables such as biotic and biotic factors
as the independent variable (Jayson and Mathew, 2000).

Reptiles and Amphibians are identified based on coloration, markings on the
skin, background colour generally brown. Males often have a flecked pattern on back.
Occasionally they are in green, leading to mistaken identification as sand lizard, males
have thicker base to tail and brighter, speckled underside. Newborn young are dark in
colour, almost black. A rare species, almost entirely confined to heathland sites in
Dorset, Hampshire and Surrey, and sand dunes on the Mersey and Welsh Coast. The
most common reptile found in a variety of habitats, including gardens, spends most of
its time underground or in vegetation litter. They are most likely to be found underneath
objects lying on the ground or in compost heaps. Snakes are identified based on cream,
yellow or white collar behind the head, bordered to the rear by black marks. Body colour
ranges from bright green to dark olive, but mostly the latter. Darkerspecimens can
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appear black from a distance. Truly black grass snakes are rare. Males are
predominately brown, females are grey. Dark butterfly shape on top of head may be
noted. Pairs of spots, sometimes fused as bars, running along back with black line
running through eye are recorded. Males typically grey with a black zigzag stripe,
females generally brown with a dark brown zigzag stripe (Beebee and Griffiths, 2000).

2.5. Green audit observations

As mentioned earlier, green audit covers both qualitative and quantitative
measurements including physical verification. Establishment of different types of
gardens in the campus, rainwater-harvesting system, operation of water supply and
irrigation methods are adopted to improve the green campus (Table 4). Academic
credentials like taking up major and minor Projects, Dissertations and Thesis work by
the students and staff members may be taken into account towards green campus
initiatives and planning efforts. Best practices followed on green campus initiatives in
the organization and aspects to be followed for further improvements for greening are
illustrated in the audit report.

2.6. Flora diversity plants in the campus

Ensuring the rich biodiversity in the green campus is an important parameter
which reflects the real-time ecosystem. Plants are indicators for assessing the varying
levels of environmental quality. In general, plants improve the outdoor air quality with
increased oxygen levels and reduced temperature and carbon dioxide. The green and
varying colour of the flowering plants improve the ambience of the Organization
environment. The record on maintenance of the plant biomass and its management are
important with respect to green campus initiatives. The existence of such plants and
birds in the green campus may be recorded for the rich flora and fauna which are being
considered as a value addition to the campus.

The most plants recorded are Azadirachta indica A. Juss., Tamarindus indica,
Pongamia pinnata, Cassia fistula which are dominant trees species characteristic to the
vegetation within the campus. Some of the shrub species like Nerium oleander L.,
Nerium indicum Mill, Punica granatum are also rather common in the campus. Ground -
flora is comparatively sparse but fairly rich in undistributed areas. Someof the common
weeds like Euphorbhia hirta L., is found to be predominant. Species such as
Catharanthus roseus, Cynodon dactylon are some common herbs in the campus.

This campus is rich in grass species like Andropogon pumilis, Apluda mutica,
Cenchrus ciliaris, Asparagus racemosus Wild., and Commelina benghalensis L. Most
of the species found are common in the campus, some of the species Cucumis dipsaceus
Ehrenb, Hybanthus, Bothriochloa compressa (Hook.F.), and Caralluma bicolor
Ramach., is the rare species. Some endemic grass species like Andropogon pumilus
Roxb., Panicum psilopodium Trin., and Perotis indica (L.) Kuntzeare also occurring in

the campus. W
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Table 1. List of Flowering plants in the Campus

S.No | Common Name Botanical Name Family Habitat
1. Neem Tree Azadiracta indica Meliaceae Tree
2. Monkey Bush Abutilon indicum Malvaceae Herbs
5 Cycas Cycas revoluta L. Cycadaceae Shrub
4. Golden cane palm | Dypsis lutiscens Arecaceae Tree
5. Cocunut Cocus nucifera L. Arecaceae Tree
6. Palmyra palm Borassus flabellifer L. Arecaceae Tree
7. Teak Tectona grandis L. Lamiaceae Tree
8. Hibiscus Hibiscus rosa sinensis Malvaceae Shrub
9. Bottle Palm Hyophorbe lagenicaulis Arecaceae Tree

10. Ficus Ficus benjamina Moraceae Shrub

Plants found in the Campus

Borassus flabellifer L.  Cocus nucifera L.
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2.7. An account of more oxygen releasing and carbon dioxide assimilating plantsin
the campus

There are quite a few plants are being considered as highly efficient in oxygen
releasing and carbon dioxide assimilating (Carbon sinks) which in turn reflects on
quality of the green campus. If more oxygen is made available in the campus naturally,
the stakeholders may be free from various cardiovascular and pulmonary problems and
breathing troubles. Green audit at the audited organization revealed that the campus is
well distributed with more oxygen releasing and CO2 assimilating plants such as Money
plant, Neem tree, Cocunut tree, Tamarind tree, and Pongamia trees.

2.8. Establishment of different gardens in the campus

Growing many types of herbal plants having medicinal importance in the campus
becomes more attractive and useful provided gardens are maintained. Rare Endangered
Threatened (RET) plants are most useful in terms of economic importance. The tree
garden / arborea can be planted based on the zodiac signs which would attract the public
and educate them based on their uses. In the tree gardens, trees as linings all over the
campus can act as oxygen corridors. Native trees along with trees like Azadirachta,
Pongamia and Ficus species can be cultivated at the maximum as these plants are used
to remove the dust particles and carbon from the air and purifies the air considerably.
Similarly, the ornamental plants with beautiful flowers can be maintained in the
frontage gardens to provide good ambience.

2.9. Natural topography and vegetation

Natural topography means the original geographical features of the campus,
around 60-65% of the organization should have the natural features like rocks, water
resources, slopes, landscape, pathways, etc. and the altered topography can be
accounted for, it is facilitated. The vegetation in the land alone is considered as they are
part of the natural topography. Vegetation in the artificially created structures are also
accounted when it is reported more than 70% of the claimed green campus auditsite.
Vegetation is the cultivation of a bunch of plants irrespective of the plant taxa for the
covering of the area or ground topography. Natural topography is better appreciatedwith
wild vegetation than the artificially created topography like pathways and parking areas.
The observation at the campus indicated that more than 25% natural topographyand
vegetation have been maintained properly. Further, there was no anthropogenic activity
in the campus.

. Fauna diversi buy in the Canipus

The observations on fauna diversity indicated that the campus has a large number
of living as well as visiting birds. Migratory bird species like Mangrove heron, Common
Wood shrike, Black-rumped flame back and Peacock. The campus has different family
level diversities such as Papilionidae, Pieridae, Nymphalidae and Lycaenidae in which
common butterflies species such as Mormon, Rose, Birdwing, Emigrant, Grass yellow,
Gull Wanderer, Small Orange Tip, Plain Orange Tip, White Orange Tip, Evening and
Grey are commonly observed. Mammals, a group of vertebrate animals, characterized
by the presence of mammary glands, fur or hair and three middle ear bones. These
characteristic features differentiate them from I’CptllGS’ and birds. Observation on
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diversity of mammals in the campus of audited organization indicated that different
Mammal species are commonly distributed.

Grasshoppers, a group of insects belonging to the suborder Caelifera and they are
probably most ancient living group of chewing herbivorous insects. The Campus has
different diversity of Grasshoppers. Termites are most successful groups of insects on
earth, colonising most landmasses. Their colonies range in size from a few hundred
individuals to enormous societies with several million individuals. Two species of
termites (Odontotermes anamallensis, Trivitermes fletcheri) recorded during onsite
green campus audit at the organization and they are belonging to the Genera
Odontotermes, Trivitermes and Nasutitermes.

2.11. Landscape design and soil erosion control

Landscape design is an important feature for any disasters to control especially
with respect to the soil erosion. In general, soil erosion occurs if the design of the land
is not altered so as to prevent the slope features by strong vegetation and use of a plant
buffer zone as safe for escape of nutrients or fertilizers entering the streams.
Observation revealed that the audited site has very good landscape design without
disturbing the natural vegetation. Contour ploughing is being done at right angles to the
slope wherever possible and ridges and furrows are properly maintained to break the
flow of water down to the empty land. These activities are widely adopted to control
soil erosion in the campus.

2.12. Audit Observations

e It is observed that the Organization has facilities (ramp walk, lift, wheel chair,
rest rooms, etc.,) for disabled and different age group people.

e Monitoring plan is available for the periodic checking at proper time interval to
maintain sustainability. '

e Adequate training and awareness programmes are conducted to the Stakeholders
for sustainable development at all stages of building life cycle.

e More than 30% of open space is maintained as soft scapes (vegetation) to lower
the energy conservation in the campus.

e Land scape design are planned to maintain the natural capacity of the site.

e Land scape irrigation are performed as per the microclimatic condition like
during humid / winter season less watering through irrigation is observed.
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Plant and animal species are monitored by conducting the periodic survey in the
Organization. v

Traffic survey are conducted to measure the number and type of vehicles passing
on the existing main roads giving access to the campus
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3. ENVIRONMENT AUDIT

3.1. Introduction

Environmental (Eco) audit is quantitative and qualitative data to track air, soil
and water and to gain actionable insights to improve the operational performance in the
atmosphere. It provides a 360° view of a surrounding campus and makes it easy for
Owners / Managers / Environmentalists to collaborate, measure, control and reduce
environmental negative impacts. Finally, it leads to enhance the quality of life of all
living organisms. Eco audit initiatives are the need of the hour across the world due to
changing environmental conditions and global warming besides ever-increasing human
population and anthropogenic activities (Maltby, 1995; Haahkim and Yunus, 2017).
Eco audit aims to make a sustainable and friendly environment for the stakeholders. In
this context, to conserve eco-friendly atmosphere of an organization, well-developed
environmental objectives and targets should be undertaken to reduce the harmful effects
to a greater extent (Gnanamangai ef al., 2022).

The audit process can remarkably minimize the environmental pollution in the
campus which in turn reduces the impact of global warming scenario. As per the Rules
and Regulations laid by Government, the environmental legislations should be followed
by all the Institutions and Organizations and make sure that their activities should not
degrade the environment (Ramachandra and Bachamanda, 2007). The environmental
audit involves systematic documentation of periodic objective review by a regulated
entity on available facilities, their operations and practices related to resolve the
environmental requirements (Conde and Sanchez, 2017). In general, environmental
audit is planned to achieve an optimum resource utilization and improved process
performance in the audit sites. Venkataraman (2009) stated that it is a‘Common Sense
Approach’ to identify the problems and solve those problems pertaining to curb eco-
friendly atmosphere (Aparajita, 1995; APHA, 2017). Environmental audit enables an
overall and complete overview at the audit sites to facilitate our understanding of flow
of materials and to focus the priority areas where waste reduction is achieved thereby
cost saving is made possible (Gowri and Harikrishnan, 2014).

Purpose of the audit is to determine performance of the environmental
management systems and equipmentrelated to environmental safety. Audit reports can
provide key information to the management in relation to risk areas, progress towards
strategic objectives and targets (Adeniji, 2018). Audit work can be undertaken
voluntary for the benefit/advantage of the company and it can be executed with the help
of environmental auditing authorities. As mentioned earlier, it helps in the proper natural
resource utilization and on the whole, it improves the quality of environment.

An environmental auditor will study an organization's performance towards the
environmental sustainability in a systematic manner where environmental management
systems and equipment are performing with the aims of a) facilitating management
control of environmental practices, b) assessing compliance with company policies, ¢)
facilitating professional competence, d) sustenance activities without harming the
environment and e) practicing the environmental conseryétion.
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3.2. Aims and objectives of environmental audit
Primary objective of an Environmental audit is to promote the environmental
safety management and preservation of natural resources for future generations. Major
objective of environmental audit confined to:
a. Protecting the environmental health and minimise the threats posed to human
safety by the performance of the organization
To take steps to minimize the environmental pollution and degradation
To adopt measures to reduce water waste generation and waste water recycling
d. Evaluation and documentation of wastewater quality, its characteristics and their
effects on living system
e. Maintenance of labour/occupational health & medicine followed by proper
documentation of environmental compliance status
f. Annual environmental auditing will render educated to overcome existing issues
and to conduct outreach programmes to the public.
g. To establish a baseline information about the eco-friendly environment in the
campus and to create consciousness among the stakeholders about the
requirementof clean environment and its conservation

S

3.3. Procedures followed in environment audit

Environment audit involves monitoring an organization concerning about the
green campus, environment, sanitation and hygiene policies. It is a regular process that
is conducted periodically by a regulated entity to check whether an organization meets
the requirements of environmental compliance. The process of environment audit
includes examining, collecting, evaluating, documenting the data and analysing various
components related to environmental aspects and carried out as per the procedures
mentioned of the Manual of Gnanamangai et al., (2021).

It is a customary stepwise process where it starts with opening meeting among
the audit team and auditees and completed with closing meeting (Table 15) However,
any specific parameter comes under this section will be highlighted hereunder.

¢ During onsite audit it has been monitored and documented the components as per
the environment audit checklist.

e Monitoring the pH of the water sources (Tap-, Bore well-, RO- and Recycled-
water, if any and turbidity/EC of above said samples with portable pH and TDS
meters, respectively,as per the standard operating procedures.

e Identify the issues in the campus with respect to environment compliance and
merits/demerits of the auditees Management controls.Collect information about
Ecology and Environment studies, awareness programmes conducted and
publications with respect to Environment.
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3.3.1. Campus Details

S.No. | Details / Descriptions Quantity
1. | Total strength of Students 465
2. | Total strength of Employees 64
3. | Total number of Buses in the campus 28
4. | Number of Cars entering in the campus 5
5. | Number of Motorcycles entering in the campus 10
6. | Number of other vehicles (Lorry, Ambulance, Jeep, 1

Trucks, Cranes, Poclain, and etc. entering in the campus)

.| Number of E-Vehicles 1
8. | Number of RO Water Plants 3
9. | Number of Borewells 3
10. | Number of Open wells 2
11.| Number of Percolation Ponds 1
12.| Number of Wastewater treatment facility 1
13. | Number of Solid waste management facility 1
14.| Number of Rain harvesting system 1
15. | Number of Water reservoirs in the campus 12
16. | Number of Composting pits and Vermicompost units 1
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3.4. Safety measures and green building conservation code

Environmental safety measures are very important in Institutional buildings as
far as students, staff members and other stakeholders are concerned and it requires
vigilance and awareness Organisation work to foster safe environments; however,
students honestly share equal responsibility. Management should extend by issuing
guidance and the best safety tools. The organization has have a police force, escort
services, call boxes, first aid box, fire extinguishers, fire alarms, security systems and
staffs towards the safety measures. Organisation has very good safety measures as per
the green building conservation code such as fire extinguisher and fire bell and alarms
in all the place. In addition, in all the place, ‘Exit’, ‘Entry’ and other sign boards kept
across the place to give safety to the st<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>