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PREFACE

Waste Management and Soil and Water audit s the quuntitutive and qualitative
data 10 track Soil, water and waste, and o gain actionable insights to improve the
operational performance. It is used to maintain the clean and hygenic environment that
leads to the stakeholders, It provides a solution at 360° view of a surrounding campus and
makes it easy for Owners / Managers' Environmentalists to collaborate, measure, control,
and reduce environmental impacts, Finally it leads to enhancing the quality of life for
human beings, animals and plants.

Waste Management Audits such as Bio — medical waste management, E- Wasie
Minagement, Plastic Waste Mansgement and Soil and water audit are a well-developed
process of extracting information about an Institition und Organizition thut provides u
realistic assessment of how the Institutions and Organizations take steps towards profecting
the environment. [n order to save the ecofriendly utmosphere of an Institution and
Organization, well-developed environmental objectives and targets should be undertaken
to reduce the harmful effects o a greater extent. These audits can minimize the
environmental pollution m the campus remarkably which in tum reduce the global warming
cffect as a whole. As per the Government law, the waste manngement legislations should
be followed by all the Insttutions and Orgamzations and moke sure thot their activities
should not destroy the envirmnmént.

Nuture Science Foundation (NSF), Coimbatore, Tamil Nadu, India is functioning
energetically 1o conduct different awareness programmes and implement various schemes
10 Schools, Colleges amd Universities across Inddin towards the noble cause of
envirommental protection and nuture conservation. The main motto of the NSF is “Save the
Nature to save the Future™ and “Go Green to save the Planet™. NSF is a Non-Governmental
ISO 9001:2015 certified organization under the Nature Science Foundation. Public
Chantable Trust managed by a board of trustees. It is a non-profitable Foundation
registered under the Socicties registration Act 1975 (TN Act 27 of 1975).

The authors have taken enormous efforts to prepare this ' Environment Management
Audit Manual” in o big way. Treatment of the subject matter has been very simple, cleair
and ¢comprehensive. The suthors followed lucid language with a maximum pumber of
illustrations and photographs for ensy understanding of the subject contents by the Readers,
This manual will be definitely useful for the Lead Auditors those who are conducting sudits
on Environment Management perspectives. | express my sincere appreciation to all the
authors in brmging out such a useful manual and took efforts in gerting Copyright and
publishing this Manual through a reputed publisher through proper channels.
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1. WASTE MANAGEMENT AUDIT

L1. Introduction

Due to the increasing population and subsequent urbanization, production and
consumption processes have increased becanse of which waste generation has increased
mpdly in Incha. Ax a result of industmalization and the shifting of people from ruml to
urban areas in search of jobs, there has been an increase in the urban population, as a result
of which waste generation has ulso increased tremendously. [ndustrinlization has brought
both positive us well as negative impacts on the world, And, solid waste generation and its
improper manpgement {5 one ol the negative consequences of industrialization.
Unscientifically, disposal of solid waste in open dumps and landfills creates problems fin
public health and the environment. Hence, safe disposal with effective waste management
ts necessary. Waste manngement is concemed with how solid waste can be transformed
and tumed into & wieful resource. Currently, India’s population is around 1.40 billion, or
140 crores, which is showing an increase of 0.91 billion during 2011. In 2011, India’s
population was 121 hillion (UVIDAIL 2020). As per un estimate, » total of 1,30,000 1o
150,000 metrie tonnes (MT) of mumeipsl solid waste 15 being gencrated in India every
day, That meuns around 330-550 grammes of wuste is genctated per urban inhabitant per
day, In this way, it adds up to roughly 50 million MT peér year, and if it is caleulated
condidering the current rates, this will increase to ~125 million MT per year by 2031 [Atin
Biswas, Subhasish Parida et 0], 2021),

Solid waste is n mixture of biodegradable, non-biodegradable, recyelable, and inernt
waste generated primanly from residentisl, commercial, industrial, and institutional
sources. As per a recently published study, around 62 million tonnes of waste are carrently
being generated in our country. which may increase by up to 165 mullion tonnes by 2030
(Tewari, 2021}, OFf the total generated sohd waste, anly 75-80% of the municipal waste
gets collected and only 22-28% of this waste is processed und treated (PIB Gol, 2016). So,
the rest of the waste (approx. 72-78%) s left untreated and dumped in open areas, which
is leading to environmentd] and health hazards. Therefore, il is necessary that every
household, including business owners nll dround the world, adopt sold waste management.

1.2. What is waste?

Waste is 2 discarded substance that cunnot be used further hy the primary user or
that is oo longer used for 1ts intended purpose. Generally, waste, commonly known as
garbage, 15 generated due 1o human activities from domestic activitics, commercinl
activities, construction nctivities, or industnal activitics. All non-biodegrudable parts of
these waste products which are added 1o the environment sre oftert highly resilient and
remain for very long penods of trme in the environmert without decomposition.

L3, Categories of Waste
There are broadly two cutegories of wasies, viz, biodegradable und non-
bodegradable waste. Biodegradable wastes, also known as wet waste, are the waste types
thit are mainly of plant and animal origins and include domestic waste such as food waste
generated from the kitchen, gardien wasie ot green wisste, paper waste, und biodegradable
plastic waste. These wustes are decomposed by the microbes over time depending on the
miterial and can be composted to obtain manure. Human waste, sewnge, and
slaiughterhouse waste also come under biodegradable woate. Gm&?ﬂ y. the biodegradabie
portion 18 mainly due o food and garden waste, gE
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Non-biodegradable waste is also called dry waste. It cannot be degraded by
microorganisms, so they remain on the carth as it is for thousands of years. Hente, they are
the mijor pollutants. It includes glass, plastica, newspaper, ete. Though it cannot be
decomposed, it can be recycled and rewsed. It is a heterogeneous mixture consisting of
paper, plastic, cloth, metal, glass, earth, construction and demolition materialy, crganic
mutter, household waste, sunitation residue, and waste from streets, ¢te. Henee, apirt froim
biodegraduble and nos-biodegradahle waste, a fow other categories are thére,

All the five broad ciitegories of waste are as follows:

< Biodegradable waste: food and kitchen waste, green waste, paper (can also be
recyeled).

% Non-biodegradable/ recyclable material: paper, glass, botiles, cans, metals, cerain
plastics, efc.

% Inert waste: construction and demolition waste, dir, rocks, and debnis.

< Composite wastes: waste clothing, Tetra Packs, waste plastics such as toys.

% Domestic hazardous waste and toxic waste: It is also culled houschold hasardous
waste. These are: medication, e-waste, patnts, chemicals, light bulby, fluorescent tubes,
spray cans, fertilizer and pesticide containers, barteries, shoe polish, etc.

1.A. Types of Waste
Thene ure types of waste that are described as follows:

14.1. Municipal Solid Waste: Municipal solid waste (MSW), commonly known as
garbage, is collected by the municipality and/or disposed of at the municipal wasie disposal
site. Bused on the sources of waste generation, it i3 further catggorised into residential,
commercial, mstitutional, and municipal services. Mumicipal solid waste (MSW) consists
of the ttems thut wre used in our daily lives and then thrown away., These products include
food items, packaging moterinls, newspupers, clothes, containers, bottles, batteries, and
durable goods like fumiture, etc., gencrated by houscholds, offices, hotels, shops, schools,
and other institutions, The major components are paper (27%), food waste (14.6%), yard
mimmings (1 3.5%), plastic (12.896), rags, metal (9.1%), cubber, leather, and textiles (295),
wood (6.2%), and glass (4.2%) (USEPA, 2013). Some fractions of demolition and
comstruction debris, hazardous waste materials sugh as used electric light bulbs, batteries,
automotive parts, and a very small quantity of biomedical waste such as discarded
medicines and used syringes, are often found in collected municipal solid wuste. Onee
collected. they are sorted and treated for recycling and reuse before their final disposal,

1.4.2, Biomedical waste: Biomedical waste or hospital waste is the waste created by
healtheare activities such as diagnosis, treatment, immunization, or any kind of research
activity or in the production or testing of biologicals. It containg hazardous materials such
as needles and syringes, chemicals, pharmateuticals, medical devices, and radiosctive
materials amd infectious materinls such as unwanted microbiological cultures and stocks,
bandages and soiled dressings; body parts, other human or animal tissue, dingnostic
samples, discarded blood, ete.

1.4.3. Plastic waste: Plustic wastes are the discarded products made of plastic, such a8
packaging matenal, carry bugs, pouches, ct¢. whose life is over and are of no use as
prescribed in the Plastic Waste Management Rules, 2016, They are recvelable materials. i
15 necessury to manage plastic waste properly because the accumulation of plastic discarded
objects causes ndverse effects on wildlife, the marine mnméilg and human beings.




Plastic waste can be easily seen everywhere on land and in oceans, lakes, rivers, 1ce, and
air, which causes damage to humans and the whole enviranment.

1.4.4. Electronic wastez Elecironic waste, also known as "E-wadte,” felers to unwianied of
uscless electronic or electrical products that are pon-working. broken, rejected, or have
reached the end of their usefal life. Some examples of clectronic waste are computers, cell
phones, tablets, televisions, photocopiers, fax machines, etc. They are dangerous in nafure
due to toxic chemicals they release and can harm the environment. Although they can be
refurbished, reused, or recyeled.

1.4.5, Blo-waste: Bib-waste is biodegradable waste, which consists of mamly organic
waste. it includes green waste generated from paper waste, gardens and parks, food and
kitchen wiste from households, restaurants, and food prodessing waste from food
processing plants, In the landfill directives, it is defined as "waste capable of undergoing
anaerohic or acrobic decomposition, such as food and garden waste, and paper and
cardboard. Bio-waste 15 a fuel resource that may be used to produce heat and electricity.

1.4.6. Construction and demelition waste: C&D waste comprising of building materials,
construction debris and rubble generated during the redevelopment. construction. repair
and demolition of any civil strocture. Though 1t is kept as a separate category, some of the
fraction of C&D waste is also found in municipal solid waste. Earlier, the waste wes
disposed of at the disposal fucilities. But nowadays, in samie citics, C&D waste trestment
facilities are available. C&D waste containg high propertion of recyclable matenalg, which
are used to muke construction materials, There may be some hazardols substances in C&D
waste, and those should be disposed of scparately.

1.4.7. Industrinl waste: Industrial waste is generated as a result of industnal processes.
They are categonzed munly as hazardoys waste and non-hozardous waste Though
industrial waste is not considered s municipal solid waste and 18 not mixed with it, in some
pluces, non-hazardous wiuste is disposed of with municipal waste. In this case, the industries
armnge for waste transportation to the disposal site and sy be respansible for disposal
fees. According to the legislation and curtent practises, the municipality should explicitly
define its responsibility for industrial waste management, This would assist in the quantizy
and classification of hazardous and non-hazardous industrial wastes, us well as municiph!
and nor-municipal wastes.,

L5, Solid Waste Management

Different kinds of waste have vanous environmental impacts. Improper or
unscientific disposal of solid waste causes health hazards, disease, water contamination, air
pollution, and bad pesthetics, ete. Solid Waste Management refers o the management of
solid waste genetation. collection, storage, transfer, transport. processing. and disposal m
aceordance with the best principles of public health, econdmics, engineering, conservation,
aesthetics, and other environmental issues. It provides solutions for reuse and recyveling
items 1o suve resources, Solid waste management includes the processes and actions
required to munage waste from its generation to final disposal, which 1s collected from
different sources and disposed of properly. The scope of waste management includes all
ndmimistrative, finuncial, legal, planning. and engincening  wsks  assogiated  with
the solutions to problems of the salid waste challenges that tlmmmm pity's residents have
imposed an it (Tchobanaglous, er al, 1997). ) '
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Figure 1. General process of Waste Mansgement

L6, Segrepation and Storage of MSW

SW is usunlly collected and stored at sotree and then segregated into bindegradable
wiaste and non-hiodegraduble waste. The non-biodegradable wnste is thereafier segregated
into recyclobles, non-recyclables, and harardous waste. After segregetion, waste 1s stored
i waste bins.

l Colour Coded Bing in Urban Areas " Colour Coded Bins in Rural Areas

L.6.1. Collection
Collection of waste takes place on o daily basis in all departments. The common areas are
swept and the waste is transported to the collection centres

L.6.2. Transportation
From the collection centres, waste is transported to the treatment or disposal’ lindfill site
Tractor-trailers, tricyoles, ete. are mainly used for the tpnsponation of 111l§ wasle,
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1.6.3. Treatment

There are two main mechanisms of waste treatment being ndopted in India, These include
composting (aerobic composting and vermicomposting) and waste-to-energy (WTE)
(incineration and pellctisation),

L.6.4. Disposal on Dumping’ Landfill Sites

A landfill, or a "dump site,” is a site where waste materials are disposed of. Histoneally.
landfills havie been one of the most commmon methods of woste management and remain 50
in many places around the world. Landfills are the waste disposal sites used by numerous
producers as well as internal waste disposal facilities (where 8 producer of waste disposes
of its own waste at the place of production). Many landfills are also used for other waste
management purposes, such as temporary storage, cansolidation and transfer, or, in most
cases, permanent disposal. Landfill sites can be classified into various categories, like
sanitary landfills, hazardous waste landfills, inert waste landfills, dumps, and bioreactor
lnndfills.

1.7. Waste Munagement Legislations
1.7.1. Waste management Legislations

Due to the rapid industrialization and development in the country, the generation of
waste has increased manifolds, Sometimes this waste is not regulated and managed
properly, which creates various environmental as well as health issues. Hence, to ensure
development and sustmnability go together, it is necessary that waste be properly treated
and disposed of. In Indin, the Ministry of Environment, Forests aid Climate Change
(MoEFCC) is the goverming body which works with the Central Pollution Contro| Board
(CPCB) and other State Pollution Control Boards ( SPCHs). There are several policies, acts
anid Tules are available for the purpose of waste regulation which help in waste
management.
These policies, scts and rules aim to teduce the generation of waste, encourage waste
recycling, and climinate unregulited waste disposs] into the environment, which mighi
affect the ecosystem or human beings,

1.7.2. The Natlonal Environment Policy

The National Environment Policy, 2006 laid emphasis on disposal, reeyeling and
treatment of waste.

1.7.3. The Environmental Protection Act

The Environment Protection Act was enforced in 1986 in Indis for the protection
and improvement of the environment. The act aimis to support and promote the
management, protection, enhancement, and wise tise of the environment, while recognising
the following: Preventing, mitigating and remediating environmental impacts is importan
in making decisions and taking sctions.

The rules framed under the Act mandate industrial units and corporates to act m o
responsible manner 1o protect the environment, ensure the location and functioning of
industries and deal with waste generntion in o responsible manner. Various rules are

notified to govern aress like wasie prevention, minimization, revse, nnd recyeling of
municipal sohid waste, industnnl, agneultural, and hazardous waste.

This Act confers powers an the Central Government to regulate all forms of wiste
It1s one of the primury legisiatures to protect the nm-imrlmelggr fe waste. Stme of
the impartant provisions of this Act are as follpws: pnC =
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| Section T of this Act places a principal prohibition on hurming the etivironment by stiating
tht ni person carrying out uny sctivity should emit or discharge envirenmental pollutants
in excess of the preseribed standards.

2. Section 9 of the Act states that if any event takes pluce which harms the enviranment
through any forescen or unforeseen event, the person responsibie for the harm is duty bound
to prevent or alleviate the pollutant discharged as a result of such event. The person is also
obliged to inform the proper suthorities about any event thet may hurm the environment.
*Polluter Pays Principle— Section 9(3) of the Act embodies the “Polluter Pays Principle™
which states that any expense which hos been incurred to restore the environment to its
natural state shall be paid by the person who is responsible for such degradation. This
concept of continuing punishment is very important.

1.The Act also contains provisions which remove the corporate veil. In the event that any
environmental offence is committed by a company, with the connivance or consent of any
director, manager, sécretury, or any other officer of the company, they "l be held personally
liable for committing offences in the name of the company.

2. Environmental Protection Rules, 1986 were formulated by the government under the
power conferred to them by the Environmental Protection Act. Through these powers, the
government has the suthority to give specific directions, withour changing the principle
Act

1.7.4 Sold Waste Management Rules, 2016

The Ministry of Environment, Forest and Climate Change, Government of [ndia
has revamped the Municipal Seolid Wastes (Munagement and Handling) Rules 2000 and
notified the new Solid Waste Management Rules, 2016 on April 8, 2016, Every urban local
body (from Mega City to Panchayat level), outgrowths in urban agelomerstions, census
towns as declared by the Registrir Genernl and Census Commissioner of India, notified
arcas, notified mdustrinl townships, areas under the control of Indien Railways, airports,
arbases, defence establishmenis, special sconomic zones (SEZs), state and central
governmient organizshons, pluces of pilgrimage, religious and historical significance as
may be notified by the respective authorities household, event organizers, srest venduors,
RWAs & Market Associntions, gated commumities having more than an ares of 3000 ag.m..
hotels & restaurants, .
In the rules, the duties of waste generators and authorities ure described. It is the duty of
each waste generstor to segregate waste category wise (bio-degradable, non-biodegradable,
and domestic hizandous wastes) and store waste separately 1n suitable bins and hand it over
to mumcipal workers or authorised waste collectors. Construction and demolition waste,
sanitury waste, and garden waste should be stored properly and dispesed of as per the
guidelines. No waste genertor shall dump, bum, or bury solid waste generated ourside his
premises on streets, public opent spaces, or in drains or bodies of watet. All waste generators
are required to pay o user fee, No one shall organise an event or gathering of miore thinh one
hundred people in any unlicensed location without notifving the local body ut ledst three
working days in advance — they are responsible for waste segregation. Within one vear of
the date of notification of these rules, all resident welfare and market associations; all gated
communities and mstitutions with more than 5,000 sqm of arca; and all hotels and
restaurants must segregate waste in purtnership with the local body, treat waste by
camposting or hio-methanation, and hand over recyclables to authorised recyclers:

1.7.5 Harardous and Other wastes (Management and Transboundary Movement)
Rules, 2016

The Huzardous and Other Wastes (Management and T undury Movement)
Rules, 2016, were published to ensure the safe gnﬁﬁ}!f\ ing, trearmett,
St
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packaging, storage, transportution, use reprocessing, collection, conversion, and offering
for sale, destruction, and disposal of hazardous waste.

The HWM Rules, 2016 ensure resouree recovery tind disposal of harardous wiste
in an environmentally sound manner, Unlike HWM rules 2008, rules 2016 also talk about
other wastes, which means Waste tyres, paper waste, metal scrap, used electronic items,
and other materials are recognised as recyclable and reusable. These resources support
industrial sctivities while also reducing the country's reliance on its natural resources,
HWM rules for 2016 include 6 chapters, 8 schedules, and 12 forms. These rules are not
upplicable to wastewater, exhaust gases, radionctive wasies, blomedical wastes, or
muricipal solid wastes. HWM Rules define

¢ Responsibility of the occupier for hazardous waste management
" Responsibility of the State Government
The import and export of baznrdous and non-hazardous wastes
The process of their treatment, storage, and disposal
process of packaging, labelling, and transportation

1.7.6 The Plastic Waste Rules, 2016

The Plastic Waste Management Rules, 2016 were notified on March 18, 2016 in
the Official Gazette by the Ministry of Enviropment, Forests and Climate Change, under
sections 6, 8 and 25 of the Environment Protection Act. The miles are armed

= To push waste minimization,

+ [t enables and ensures source segregation and recycling.

e Encournge waste pickers, recyclers, and wuaste processors W purticipate in the
collection of plastic waste fractions from houscholds or any other source of its
genemtion or intermediate material recovery facility.

¢ Toadopt the polluter's pay principle for the sustainability of the waste management
w

#  Toensure effective plastic wasie management so is to minimise the threat posed 1o
the cnvironment.

Plastic waste rules, 2016 have heen made applicable to every waste generator. local body,
gram panchaynt {rural reglons), manufacturer, producer, and importer. The rules are not
applicable to Special Economic Zones (SEZs) or export-oniented units. PW rules include |
schedule, 17 rules, and 6 forms, In the rules, the responsibilities of every producer and
generator are described. Principal responsibilities ineludes

s To ensure that recyelnble plastic weste fractions are separwted, collected, stored,
transported, and channelled to authorized recyclers
To enure that recyelable plastic waste fractions are channelled 10 recyclers
Ensuring that no damage s caused to the environment during this process
Creating awnreness among all stakeholders abowt therr responsibilities
Ensuring that plastic waste is not humt openly.

1.7.7. Bio-Medical Waste Rules, 2016

There may be severnl risks, such as disease or infection due to untreated bio-medical
waste, risk of disease dve to use of expired medicines, and risks 10 domestic and stray
animals from improper biov-medical waste management. Biomedical waste management
rules ensuie the proper disposal and management of biomedical waste. The Bio-Medical
Waste Manugement Rules, 2016 apply to all the wastes generated dunng the diggosts,
treatment, or imununisabon of homan beings, animals, w‘ﬁmﬁﬁ pertaining thereto,
or in the production or testing of hiological products, camps and the categonies
15 PRINCIFAL




mentioned in Schedule-1 of the rules. Rules ore aimed at ensuring the safe disposal of bio-
medical waste. The BMW Rules 2016 have the main fearures of the Bio-medical Waste
(Management & Handling) Rules, 1998 as well as several new provisions. The new rules
coritain 4 schedules, 18 rules, and 5 forms. These regulitions apply to all units that generate
hio-medicul waste, including hospitals, nursing homes, climes, dispensaries, Avush
hospitals, pathologicsl laborstories, blood bunks, veterinury institutions, animal houses,
research or edusational institutions, health camps, medical or surgical camps, vaccination
camps, blood donation camps, school: first aid rooms, forensic lahoratories, research labs.,
and 50 on. Esch occupier of & ho-medical wuste generating unit needs to obtuin an
authorization from the concerned State Pollution Control Board (SPCB). The bis-medicyl
WasTe management process involves:

¥ Bio-medical waste should be separated at the point of generation,

¥ Highly infectious and laborstory waste should be pre-treated.

¢ Colour-coded containers/bags/bing should be used for collection and storage of
seprejated wiste,

¥ Wastes are transported from the source 1o a central storage area and stored there
and treated,

¥ Fimally, waste 15 disposed of through the Central Bio- Medical Waste Treament
Fucility.

1.7.8. E-Waste Management Rules, 2016

The E-Waste (Munagement) Rules were notified on March 23rd, 2016 und came
into effect on October 1st, 2016 by the Union government to update existing waste
management norms in India. The B-waste management rules 2016 are spplicable 1o every
producer, consumer or bulk consumer, collection centre, dismantler, and recveler of e
waste involved in the manufacture, sale, purchase, and processing of electrical and
clectronic equipment or components listed in Schedule 1, including their components,
consumaobles; parts, and spares, which muke the product operational. The rules have
oblignted vanous stukeholders 1o perform important duties under the rules so us 10 ensure
proper and effective management and disposal of e-waste.
Schedule | of the EWM Rules 2016 has two calegories of cledtrical and electronic
equipment, namely:

v Computers, main frames, minicomputers, notchooks, notepads, luptops, personil
computers, printers including cariridges, copyving machines, electronic typewriters,
telephones, mobiles, cordless telephones, answering machines.

¥  Consymer electricals and electronics like TVs, washing machines, refrigerators, air
conditioners, including other mercury-containing lamps.

Some of the importunt feature of EWM pules 2016 are:

* The EWM rules 2016 have extended the upplicability to manufacturers, dealers,
refurbishers, aic

v LUsed lead seid batteries and radiosctive waste are excluded from EWM 2016

¥ Micro enterprises have specifically been excluded from the purview of upplicability
of the EWM Rules, 2016.

v Another man feature of these rules 1s Extended Producer Responsibility (EPRJ,
which 1s the responstbility of every producer of electrical and electronie equipment
(EEE) for the channelization of e-wasie 1o an authonsed dismantler or recycler o
ensure environmentally sound management of such wasie. EPR authorisation is
mundatory und all the producers, including importers, e-retailers, on-lne seilers and
e-bay ﬂfFEI: covered in the E-Waste (Munagement) RuTﬁ have 1o obtain the same,
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1.7.9. Batteries (Management and Handling) Rules

As bateries include dangerous and corrosive compounds such as meroury, lead,
cadmium, sulphuric acid. lthium perchlorate, and others, batteries management and
handling rules were developed to ensure that they were properly disposed of, Every
munufocturer, importer, re<conditioner, assembler, dealer, recycler, auctioneer, consumer,
und bulk consumer who is involved in the manufiscture, processing, sale, purchase, and
usage of batteries or components is subject to the nules.

o By the 30th of June and 315t of December of each year, the manufacturer, importer,
assembler, and re-conditioner must submit to the SPCB a half-yearly return of their
sales and buy-backs in Form-1.

» Both the importer and the recyoler must register.

1.7.10. Construction and Demolition Waste Management Rules, 2016

The construction and demolition (C&D) waste management guidelines wire
implemented to encourage the use of C&D waste as well as segregation, recovery, reuse,
und recycling at the source of origin. The rules apply to all waste generated during the
construction, remodelling, repait, or demolition of anv etvil structure by any individual,
arganisation, or authority that generates construction and demolition waste, such ns
construction debais, ete

Main complionces under the C&D waste management rules are as follows:

« The State Pollution Control Board or Pallution Control Committee must be notified
of the awthorization for the construction of a site for stornge and processing.
recyeling facilities, or construction and demalition waste on Form |

e I an decident occurs during the processing, treatment, or disposal of construction
and demolition waste, the local authority’s official in charge of the facility or the
facility’s operator must notify the local suthority on Form-V.

1.8, Waste Management Audit
1.8.1. Waste Management Audit

A waste mudit, also known as & wastec composition analysis, 15 a physical and
systematic analysis of all the waste availabie at a waste generating unit. The detailed survey
mnd analvsis are conducted by the asuditer to get o detailed understanding of waste
peteration, waste composition, and waste categonzation, which helps in understanding the
problems and identifying the potential opportumties. A wiste sudit also helps ascertain the
cost incurred for waste disposal and how it can be reduced through relising or recycling the
wisle,

A waste audit is proposed and camied out to ensure that wuste management
technigques are implemented and followed in a sustainable muanner in organisations,
mstitutions. snd the mdustrial sector. The audit process includes the preparation and
completion of & guestionnaire, a physical investigntion of the campus. observation and
study of documents, key person interviews, dma analysie, messurements, and
recommendations. During the waste mgnagement audit, the following points are sddressed
waste generation, storape of waste, and waste digposal. An auditor helpe to identity the
wasie generstion by goihg thirough the waste containers, sorting waste items, makmg
observations, recording, and analysing the diata. A waste audit includ-.ﬁ.l{w following tasks:

# Establish baseline data. . :

# ldentifying and quantifying waste streams, :?-;.,"fi:'::r:

# . Examine waste flow paths. 1 i Coflege of and Teehnokogy
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~ # Toidentify opportunities for waste diversion and source reduction.
~ # Evaluate the performance of present wisste management svstems,

~ 7 ldentify strategies 1o improve their efficacy.
# Obtain detuiled waste peneration data.

1.8.2. Significance of Waste Audit

A waste nudit can help the organisation be better equipped to dispose of the gurbage
it produces an & daily basis in an effective and responsible manner, By CUITying out & waste
audit, it can be ascertained what kind of waste 18 being generated and how much of eich
type of waste is generated. Sorting and weighing of the waste materials gives a clear picture
of the types and quantity of waste materials. Once the type dnd guantity of waste material
being generated every day is known through & waste sudit, 3 more efficient waste
management plan can be designed for the onzanisation, so that proper inmitistive can be taken
for the reuse and recycling of the waste materinls.

A waste audit also provides insight into how effoctive the organization’s current
waslc management system is; what the problems, ambiguities, and brenkdowns ure. ard
what changes and adjustments can be made to make it better and more efficient.
Conducting a waste audit in organisations or waste-generuting units is important begatse it
serves as @ key to the identification, assessment, and quality improveiment [rocesses and
helps to achieve the desired outcomes, such as cost reduction, compliance, and incressed
sustninability,

L.8.3. Objectives of Waste Audit
The objectives of the audit will determine the waste tvpes, chamcteristics, and
physical locations to be audited. The main ohjectives of madit objectives are:
# To determine the composition and quantity of waste being genernted,
» To encourage the reuse and recycling of materials to minimise the waste thrown
away in trash.
~ To ensure the proper waste mansgement pructises are being implemented and
followed.
» To measure the effectivenicss of existing waste management systons,
#  Toidentify oppartunities for improving waste management systems and strategies.
# To collect baseline data for measuring the effectiveness of waste minimization
striltegies,
# Toensure thut the waste arising from work is handled, stored, collected, transported,
and disposed of in an environmentally acceptable manner.

L&A, Benefits of Waste Aadit

Conducting waste audits can help minimise an organizstion’s negative
environmental impuct 50 that the most suitable waste disposal alternative can be selected.
Here are @ few ways a waste audit might help an organisation or institute make innovative
chanpes:
I. The waste audit provides all the information on storage, collection, disposal, and
transportation of waste. This dats helps to determine the effectiveness of the aperation of
the crganisation. It gives un ides about what is working or not working with the existing
waste and recyeling management program. Hence, it enables organisations to figure out the
must effective and sustainable waste management policy. This allows you o make the
necessary changes to increase and maximise your operating efficiency. 1T an auditor finds
dunng the suditing process, that more racyclabitgnm beifE thrown away in the trash, in
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" that case, corrective diction can be tiken by fine-tuning the recycling programme or
educating employees about recyeling and repurposing of waste.
2. Through a waste audit, the progress and success of operations can be measured by setfing
a haseline and creating benchmurks year after vear. Suppose the percentage of recyclables
is around 20%, and lnter, in a follow-up waste audit & year Inter, it is observed that
tecyclable content in waste has droppesl to 15%. It means that the waste management
procedures.are successful. Targets can be sct and the progress and effectivencss ofthe waste
and recycling programmes can be measured.

3, Waste audits are in important way lo save money by mimmising waste generation,
increasing reuse and recycling, and sending the least amount of waste 10 the trash. Waste
hauling can also be reduced if it is propétly managed. Some hidden revenue may even be
‘sgnerated from the gencrated recyclable waste and composting.

4. Through 8 waste audit, duta can be checked und verified against thar provided by the
hauler, and vou will get more accurate data. In this way, it heips to cut the hauling costs
and save maney by paying unnecessary fees levied due to incorrect data,

5. With sccurate waste datn, strategies can be put in place to reduce the volume and/or
~ frequency of solid waste disposal and hauling costs,

6, The waste sudit helps to meet the standard requirements as they are part of the various
certification svstems like LEED, IGBC, GRIHA, and GEMS etc.

7. There are cettain guidelines and rules under the legal setup for every business who
disposes of waste. Every business can get the nctual data by conducting o waste audit
wherein & comparison of the current operations and regulatory requirements is mude.
herefore, expensive fines can be avoided.

8. It gives colmness and peace of mind when you know that your organisation is meeting
legal dhspasal requirements,

9, Waste audits help to determine the waste category and estimale waste quantity, and
further design & more efficient waste disposal programme for reuse and recycling of wiste
that diverts useful material from the landfill. It helps to reduce air and water pollution,
which helps curh global warming and conserve natural resources,

10. Through waste audit, 8n organisation gets the recognition of beng an eco-friendly
organisation because of the sdoption of an eco-friendly management system. This helps o
attraet customers in the future.

185, Checklist for Waste Andit

The checklists for the conduct of & waste audit have been included with different
pammeters on waste collection, storage, and disposal. An adequate number of colour coded
dustbins es per guidelines (Red, Yellow, Blue, and Black & Green Bins) should be made
availabie on the cumpus for various waste collection, segregation, and disposal activites, A
waiste disposal record register. as well as puncture-proof contmmers for sharps and blue
bags, should be kept and made available on campus.
In hospitils, labs, and pharmaceutical industries, mutilatots such as needle/syringe cutters
and calibrated weighing mnchines for hiomedical waste collection should be made
available. Personal protective equipment such as gloves, caps, masks, aprons, gumboots,
and so on should be readily available on campus in accordance with campus policies
Around 1% fresh sodium hypochlorite or bleaching pewder solution should be made
available as per guidelines in hospitals, labs, and pharmuceutical industries, In addition, the
Mercury Spill Manegement Kit, Post Exposure Prophylaxis Kit, and Blood Spill
Manngement Kit should be made available in hospitals, labs, and pharmaceutical industnes.
There should be proof of a licenced company’'s' signed MolU wath the organisation for waste
collection us per the Govi. regulation available at wasie genernting unit. Norms must be
followed by the organisation as per the Central and <:‘Elim- Gﬂ'lﬁrunmt Pollution Control
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Bourd. Different forms, formats, anmual reports, ete. should be made available for waste
collection and mode of transportation. A trained, dedicated, and skilled individual for waste
management should be present at the waste generating unit. The waste must be sepregated
ut the site of generation. 17 the waste is not segregated, then the reason should be known. It
should be ensured that infectious and non-infectious weste should pot be mixed ar the
source of generatiot in hospitals; labs, and the pharmaceutical industry.

To determine the E-wastes, wood wastes, construction wastes, plastic wastes,
hazardous wastes, and biomedical wastes should not be mixed at the source of generation.
Bins, contiiners, and bigs and their transportation means should be monitared. Detitils on
the personal protective equipment like masks and gloves used while collecting the waste

~ from the site of deposition should be made available. Proper detuils of the adoption of E-
waste management and plastic waste management in the cumpus are to be checked.

In order to determine the quality practises undertaken by any orgamsation or wiste
generuting unit and to recommend more convenient strategies to eradicate contaminants
coming from the waste, waste auditors follow o set of predetermined checklists. For
arganisations like educational institutions and industdes, the following are the checklists:

I Qualitative Measurement of Waste Management

S.No. Requirements and checklists of the audi

Blue, und Black & Green Bins) are made available in rh
cumpus for vmrious wastes, collection, segregation an

disposal. d]

ecord Register for waste disposnl ond Puncture pu;q
1

il
L]

Cua-nmnm for Sharps / Blue Bags are made availsble

3, uuln.tnm (INeedle / svringe cutters) and calibrated weighi
chines for biomedical wastes collection®

4. Personl protecied materials fike Gloves, Caps, Masks, Aprons|
Gum boots cte. used are adequately made availuble as per
¢ Guidelings in the campus.

5. |Around 1% fresh Sedium hypochlerite or Bleaching Powder

lation is made available as per guidelines®

6.  Mercury Smll Management, kit, Post Exposure Prophylaxis Kit

and Blood spill Management kit are evailuble®

7 Proof of Ucensed Companies signed Mol with the

Organiration for wastes collection as per the Govt. regulation

K. Noms are being followed by the Organization as peér the
Central and State Government Pollution Cantrol Board

9, | Different Forms, Formats, Annuul Report, ete. are svailable for
waste collection and mode of trinsportation e
10. [Availability of a tined dedicated with skilled personals 6¢ | >
waiste management. (SO —
11. [Is the waste segregated at the site of generation? If not, where
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cklists:

Is the infections waste and ron infectious waste mixed at the
source of generation?®

13.

e-wistes, wood wastes, construction wastes, plastic wostes,
puis wastes and biomedical wastes mixed at the source of
eration?

14

[[s the witste covered in covered bins? and Is the bins filled up
to more than % ™ level 7

15. |

[s the hins cleaned with soup and disinfectant regularly and bins
e overfilled? And is the stored waste kept beyond 48-72 hra?®

lo.

'[5 the waste transported in closed containers or open bags” and
Are the waste collection bins Trolleys/wheel barrow used for
transporting wastes?

17.

Is the personal protective gears like mask and gloves used whild
collecting the wastes from the site of deposition?

13

Whether the concept of E-Waste management Is followed in
the campus?

. Has a Management Representative, E-Waste Specialist,

Laboratory Staff been assigned?

Whether E-Waste management practices included in the
purchase policy of electronic items?

. Mhether an authorised refurbrisher appointed to manage the

E-wagto

Are the E-Waste refurbished and used again in the Institution #

Whether the importance waste and their implicationg on
environmental and personal hygiene through awarencss
grammes are conducted for sinkeholders?

. Signing MOU with Government and NGOs ensure proper

handling of waste materials

. [Whether construction and wood wustes are subjected 10 reuss

thetn in the sume organization campus?

|Whethet plastic wastes are bumnt inside the campus? Ay i
llution due to plastic materials burning takes pluce ?

Projects and dissertation works, scholarly publication on
various wastes and thelr management carred out by stafl]
members and students

Whether hazardous wastes are properly discarded m which
neids, solverits and saits are disposed after diluting with water
land poured after buried 1n the soil

25,

Have programmes for the achievement of plastic free arca

nbjectives and targets been established and implemented as
today? Any display boand i= made in the campua?

30.

among the stukeholders?

5
Are recycling of plastic polymers promoted in the umpa.lﬁ E:i—‘j?“‘l U7

—
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ood waste are collected and recycled properly and they
for fuel and degmrinllun .l ETeen MAanuring purposes
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311, [Residunl wastes are properly disposed in the campus after
burting the soil with proper dilution with water
*Applicable for HospitaleLabs Phurmaceutical Industrial sectors
1. Quantitative Measurements |
S.No | Name of the Electrical items /| E waste code by | Quantity
Fquipment / Instruments MEF b el
. | Mainfrume |
2. | Imtemwet connectivity Accessories ITE“-' |
3. | Personal computer ITEW
4. | Laptop ITEW
5. | Dot mainix Printer ITEW
Luser Printer ITEW
Ink jet printér ITEW
6. | Cartridge ITEW |
7. | Xerox machine ITEW
Scanner ITEW
Fax machine ITEW
§. | Telephones ITEW 1
9. | Cellur phones ITEW
10, | Television CEEW
11. | Solar panel CEEW
2. | Water heater CEEW
Solar water heater CEEW
13. | Split AC CEEW
Window AC CEEW
Centralized AC CEEW
Axr Cooler CEEW
14. | Tube light CEEW
Fluorescent lumps CEEW
Halogen lamp CEEW
Sodium Vapour lamp CEEW
CFL CEEW
LED tube lights CEEW
LED Fouousing lights CEEW
15, | Ceiling Fan CEEW
Pedestal Fan CEEW
Table Fan CEEW
Portable Fun CEEW
16. | Lead acid bottenes CEHW
' 17. | Lithium lon Battery CEHW
| 18. | Cable and wires CEEW
19, | Inverter with UPS CEEW o~ D i
20, | Switch board CEEW _©OU " l—
i 2]. | Solar panel CEEW L
22, | LCD projector CEEW Techvokoy
23. | Refnigerator C 1o, |
| —




Vacuum Cleaner

CEEW

Ventlator

CEEW

Insect trap

CEEW

Podium containing Mike, Speakers,

Amplifiers, Radio, Camern, Sensors,
ele.

CEEW

Civil  Engincering Equipment |/
Machines

Compressing testing  machine,
Universal testing machine, Total
Station, Theodolites, Flexure testing
machineg, Torsion testing & lzod impact
testing machines, Hardness testing
maching, Beam defiection  ftest
apparatus, Centrifugal Pomp, Gear
Pump, Subthiersible pump,
Reciprocating  Pump, Pelton Wheel
turbine, Francis turbines / Kaplon
turbine, Turbidity meter, pH meter,
Conductivity meter, Jar test apparatus,
BOD incubator, COD digester, Direct
shewr  apparstus, Triaxial  shear
apparntus,

LEEW

LLEL L e

33

Equipment,  Instruments  and
Machineries related to Life Sciences
and Biological Sciences including
Bintechnology, Nanotechnology,
Food Technology, ete.

Electronic Balances, pH Meter, Hot-
air-Oven, Microwave Oven, Laminar
Air Flow, Autoclave, Microscopes, ,
Rotatory  Evaporstors, Centrifuges,
Electrophoretic Bppararus,
Chromatography  devices, Grinders,
Mixers, [Decp Freczers, BOD
Incubator, COD Digestet, Extriction
appuratus, [ncubitors, CO2 incubator,
Heating  Mantle, Vacuum pump,
Vortex mixer, Magnetic stirrer, Gel
rocker, Sonicator, Growth Chambers,
Adr curnains, Atrators,
Spectrophotometers,  Calorimeters,
Turbidity meter, Colony Counter
Water bath, Dry bath, Thermocycler,

LEEW
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Gene gun, Gel Documentation System,
Transilluminator, lce maoker, ELISA
Resder &  Washer, Aquarium,
Zebrafish / unimal house focility,
Mechanital & Orbital Shakers, Cyclo
mixer,  Lvophilizer, Incinerators,
Ammeter, Flame Photometer,
Fluorimeter, Fermentors, Reactors,
Particle size Anszlyzer, XRD, FTIR,
MuiTle Fumnace

Chemical Sciences and Engineering
Equipment / Machines

Distillation  Units, Packed bed
distillation, Roll crusher, Jaw crusher,
Sieve analysis machine, Shell and tube
heat exchangers, Plate and frame filter
press, Fume hood, Nephelometer,
Membrane Filtration Apparatus, Jar
test upparatus

k1)

Eleetrical, Electronics and
Communication Engincering
Equipment / Machines

DC Shut motor, DC Series motor, DC
Compound motor, DC Shunt maetor,
DC Compound generater, DT series
uenerator, Single phase & Three phase
transformers. Single phase & Three
phase suto transformers, Loading
rheostat, single phase & Three phase,
Inductive & Capacitive load, Power
clectronics truiner kits, Three phase
squirrel cage induction motor, Single
phuse & Three phase induction motor,
Three phuse slip ring induction moter,
AC geneTator, Stabilizers,
Svachronizer, Half and  Fully
comtrolled converters, Bugk, Boost and
buck-boost converters, Single phase
and Theee phase inverters;, Synchros,
CRO, DSO, CRO, Mcroprocessor
tralner  kits, Microcontroller trainer
kits, Arumlino trainer kits, Digital
electronics  trainer  Kits, Flip-flops,
Counters, Half adder, Full adder
CITCUILs,

i

Mechanicsl Enginecring Equipment
! Machines

Lathe machine, Milling machine,
Drilting machine, Slotting machine,

LEEW
LEEW
CoupD
LEEW rnruic iPAL
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Shaping machine, Cylindnecal,
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Grinding, Coordinate Measuring,
Universal testing devices, Thermal '
Conductor, Air Compressor, Single
Cylinder 4 Stroke Dicsel Engine, CNC
Tuming Centre, Kaplan, mwrbine, |
Pelton whieel trbine, Francis turbine,
Venturimeter, Onifice meter,
Nephelometer, CAD & CAM
machines, Tensile strength apparatus,
Younggus modules apparatus, :{RD\

muchines, = | |
1% | Textile Technology Equipment / LEEW ' |
Muachines

Ring spinning, Rotor spinning,

Weaving machine, Ruti C loom,

Circular  Knitting  tnochine, Curing

chumber, Wash Fastness Tester, |
Streamer, Washing machine, Dryer,

*ITEW. Information technology E waste

**CEEW- Consumer Eléctronic E waste

**+*CEHW- Consumer Electronic Hazardous waste

sess*LEEW- Laboratory Equipment E waste

* Applicable for HospitalsLab& Pharmmceutical Industrial sectors
*& & A minimum of 50% cnteria should be attained

Take feedback from doctors for quality on services for continnal improvements,
Provide necessary training to the hospitel staff handling waste ai the health care
Units,

# Supply bar-coded biodegradable bags to track the necessary information and keep it
in records,
Source: NSF

-
-

1.9. Waste Management Audit Procedure
L9.1. Waste Management Audit Procedure

A waste audit 12 performed to calculate the tipe and smount of weste generated by
an orpanization. It also measures how much waste Is recyeled vs. thrown out. Thereafter,
recycling, reduction, and diversion goals are set, and 2 management plan is formulated and
implemented. Any size orgunization can perform a wuste audit. A waste audit involves
three stages,

1.9.2. Pre-andit
At the pre-audit stage, a meeting is conducted to strengthen the audit’s scope and
objectives and 10 discuss the possibilities associated with the audit. An audit team is formed
at this stage. In the pre-audit meeting, all the participants get the opportunity 1o meet
together, collect available information, and discuss the concerns that help them Study before
arriving on the site. The audit protocol snd awdiy plan are also #i'"i”d over 1o all the
members. C
193, Audit
At this stage, the oudit ream starts woriin g Callegs ofE
oudit a5 set in the pre-audit stage. All the waste generntRWHH

i5




collected 1o establish tie audit baseline. The best ways of presenting dats are evaluated. It
includes the following activities:

L. review of documents and records such as asdmission registers, water charge remittance,
fumiture registers, laboratory equipment registers, purchase registers, gudited statements,
and office registers.

3 Interviews of discussion with the wtaff associsted with waste handling, waste
management, and other stakeholders

3. Site inspection and data collection

1.9.4. Post-audit

At this stage, the audit team will fist the solid waste munsgement problems
identified as a result of the audit, A solid wiste munagement plan will be prepared.
Strategies are to be selected to address these problerts. Auditors determine an pition plan
and record it on the action plan shest and provide it 1o the management of the organisation.
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Fig 2. Waste Management Audit Procedure

1.9.5, Steps to Conduct Waste Audit
Before the start of an sudit, a lot of prior and ongoing preparations are requiret.

Steps involved in a wiste audit nre as follows:

Step 1: Plan sudit objective

The first step of the waste audit is to understand why there is a peed for & waste
| audit, 1s it only to know how much waste is being generated or how much recysling is being
done. of is our current minagement plan in arder or 1o devise beiter waste mnagement
stratégies w0 bring profit out of vour waste material? For a Yer economic and
eviroamentl outcome, ull participants and eoordinators inCThe wéu}t $yudip progrmene

should have 4 specific godl and comprehensive knowledge offy €V —

PRINCIPAL
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(VAN SHERIGUIOA- 5411 310,
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5 2: Gathering the team und sctting a date

To get the best results from the nudit, invélve representatives from each departinen)
& grganisation because every department is mpunsthl: for its cofitribiation to the waste
Encration. Or include a third-purty audit team. Next, fix 2 date for the audit when there s
i npemnl event o holiday so that most of the stuff will be in the organisation,

op 3: Determine the waste cutegories
Before the start of the audit, make & list of the most commen waste types generated
iy the organisation. The most common waste audit categories are given as under:

» Puaper & Cardboatd

» (lass

> Metals

» Plastic bottles

7 Other plastic

» Textiles

> Orgonic material  (Food waste, Garden waste, Agncultural waste,

Slaughterhouse waste etc,)
Alummium cans

Mutenials packaging

Signuge

Display materials

Construction & demolition wnde
Harardous wastes (Paint, Hazardous materials, Biomedical, Batieries, Ofl filters
and Remainder/composite waste)
Electrical and electronic equipment
Tyres

Fumiture

Ceramics.

LR SR U
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Step 4: Gather the required Equipment

e After choosing the dates and potentinl participants of the tudit, the following
ATt equipment and tools are to be stocked so that the team can work properly snd safely.
# An open area for sorting the trush.
# A bathroom seale for weighing each catepory.
» A sieve to separate the small pieces with a gauge of around | em
» Labelled boxes for serting each waste category.
# §shovels, 5 rakes, and 2 hand brooms.
# Litter pickers (plastic or metal grabbers) to pick and sort the wasie if needed.
red. # Tongs for each volunteer (optional).
# Clipboards for recording your findings.
7 2 wheelbarrows to collect waste from traoctors and trailers
# Trash bags for re-bageing vour waste after the audit
aste # | large first-nid kit including an eye bath, < \.‘,
cing > Large containers for disposing of waste SO0 —
m:n'i PRINCIPAL
s 1 e Callage of Enginee g iad Techmalogy
name [VIR): SHERIGLIOA- 581 910,
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Step 5: Arrange facilitics for the staff
While sorting the waste, it is very impofiant 10 involve the trained staff wearing
protective ‘aprons, and protective goar. The following fcilites for staff should he made
available ut the site:
» Drinking water for staff
» Personal protective equipment (PPEs) such as latex or non-latex rubber gloves,
rubber boots, gogules, disposable face masks, aprons, water facilities with soup and
disinfectant for each volunteer.

Step 6: Sorting the waste into category
Waste gencruted in the institute o industry is sorted out daily based on the type of
wiite. The mait categories for sorting wasie are;
% Organic or compostable waste: food waste, garden waste, dry leaves, gress
clippings
» Recyclable wiste/Solid rubbish: Plastics, glass, cardbourd, textiles, clectronics,
metal ceramics et
Hazardous waste: chemically reactive substances, flummable substance, cormosive
substances
E-waste
Batteries
Biomedical waste
Liquid waste- organic liquiids, waste detergents, poliuted water

v

LT S U

On the final day of the audit, all the wasic and recycling materials must be collected
from the whole building. M.lthewmiﬁtobc_w:ighmitu get 4 buseline for how much is
thrown nway weekly (or os per the andit dumtion), All the recyclables are also weighed to
establish how much waste is being recycled weekly (or is per the audit duration). Waste is
10 be sorted into different containers a8 per their categories and must be labelled properly.
If the waste is to be analysed depurtment wise. then department wise waste oSt be
coltected in different containers and lubelled accordingly. The waste source neeids 1o be
mentioned in the data sheet. i will give un iden of the accurate estimation and the most
waste-generating department in the arganisation. An sverage percentage is 10 be calouliied
for every waste. It is necessary 1o sort and weigh every item found in the sudit process,

Waste Audit Daia Sheet
Date ol Audit
2 Items Weight Percentnge Source of | Mode of
| No, (kg Origin | Disposal

1.
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« Total
Organic
waste
5 Plastics waste |
6. Glass waste gl
7. Paper & eardboatd I
8. Textiles waste
G Electronics
10 Metallic waste
1L Ceramics waste
1Z Biomedical waste
13. C&D waste
|14, Hazardous waste
| 15 Lead Acid
Batteries
16. Lithium lon
Battories
17 Other
Total ,
Tomml weight of waste being thrown away each day: kg
Total weight of items that can be diverted each doy: ke
Total Weight of Compostable ltems each day: (ka)
Total Weght of Recyclnble ltems each day: (k)
Waste going to landfill afier first audit: kg
Waste going to landfill after basie diversior: ke
Waste going to landfill after additional waste-reduction action: ko

Steps 7: Examine sudit results and findings

Affer taking all weights, this data can be used for 4 wiste stream analysis,
1) Caleulate and record the wasie diversion rate using this process:

. Divide the weight of recyclables by the combined weight of all the waste (trash +
reeyelables),
. Multiply the result by 100,

I a composting unit 18 mstalled on the premises and waste is being composted.

. Divide the weight of compostable waste by the combined weight of all the waste
{trash + compostable).

. Multiply the result by (00
. This gives you the percentage of waste you divert from the landfill each week.

2) Observe the weights recorded for individual waste categarics,
. Which categories are the highest?

. Did the highest categories differ between departments?

. d you find any recyclables mixed m with the trash?

. Were there categories you didn’t realize vou had?

Based on the audit results, total waste generated per vear, waste generated pet p:rmn per
day, or waste generated per person per yonr can be caloulated

Waste prajections

Total population "
Number of garhage dumps {wil:

in e




Number of toilets

Total waste generated (kg'day)

Total waste generated (Tonne day)

Total waste genirated (Tonnes/ year) approx. 40 weeks
Waste penerated por person (kg/persion/year)

Waste generated per person (kg/person/day)

Waste generated per person (gm/person/day)

1.9.6. Cost Estimation

1. Currani veasta disposal costs Rs. imenth Rs. Iyaar kg

2 Current cecycling cosis Rs. month Rs. lyear kg

3. Estifated weight that can be diverted from garbage going io landfill __ year
(includies jlems that can be racyciad and composted)

4 Amount saved through reduced disposal costs Rs. lyear

5. Revenue generated by selling sail mads by composting Rs. [year

8 Financial benefit of waste reduction programs (4 + 6) Rs._ lymar

Step §: Audit report preparation

Once the waste audit is completed, based on the audit findings and comparative data
of each category and the sources, an sudit report is prepared, This report will help to
determine the biodegradable, compostable, and recyclable resources out of the trash that
has been misused all this time. Based on this data, an action plan i3 prepared by identifying
the waste diversion opportunities and quantifying waste streams. The current wiste
management system can be improved with the help of a waste auclit better than ever.

1.9.7.Steps after Waste Auditing
After completion of the waste audit and waste stream snalysis, the auditar should
consider the following pomnts:

o [t should be double-checked thit the dumpster size and frequency of pickup are still
adeguute for meeting needs.If waste output chinges are observed, a different size
or niimber of pickups may he more cost-effective.

s If u recycler should be involved, if no recydling services have been engoged until
now, More focus should be on recycling more goods.

» Set waste recycling as o personal goal 10 increase the recyeling rate.

» Recyeling instructions or guidelines chould be made and distributed among the
employees to achieve this goal,

«  Setagoal to decrease waste in the most inportnt calegones,

s Identify the steps necessary to achieve that goal atd communicate them to the team
(for example, 1o save paper, €.4., switch to online bill paymetir).

o [dentify the objects that can be reused, e.g., repairing devices rither than purchasing
new ones ind reuse of packaging matenials.

o [t is also necessary to muke n schedule for achieving your reoyeling and waste
reduction objectives. A timeline for the schievement of the desired waste reduction
can be set lor one or two years.

s The next waste sudit should be planned at that time 1o verify if the objectives were
renched.

E%. L RN
L.10. Action Plan for Waste Reduction PRINCIFAL
Prepuring one’s Dwn waste reduction m-ﬁm T I W T W \ia edures o
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Step 1: Review the site waste audit report and ensure IR's actions are being lollow ed.
Review site Waste Audit Report and gather information about the 3R's actions that
e currently in place, such as waste reduction stralegies, quantity of current waste
Mftiction, reuse, recycling, and disposal, and analysis of aperating costs after following

Step 2: Using the 3Rs, identify major waste reduction opportunities.

Examining the matenials that make up a substantiol part of the waste produced is o
Dkey nspect in identifying 3R's potentinl for woste reduction, Consider the cost of waste
Stiisposal, the polentinl for source separation, the potential 10-reduce, reuse, or recycle, the
womplexity of handling, and current and potential regulutory requirements,

Step 3: Determine Waste Reduction Priorities Alter identifving arcas for potentinl
waste reduction

Possible impacts of other priorities on the 3R's should be investigated, and a1 least
the following items should be ¢considered when developing a waste reduction action plan
Revigw the costs and benefits of cach waste reduction opportunity, Be aware of anticipated
landfill closures; increased tipping fees, or other factors that may affect the disposal of

waste and ensure the availability of on-site stornge space and storage space with adequate
fire safety.

Step 4: Figure Out Why Waste Is Produced?

When evaluating waste reduction possihilities, you thould stast by asking yourself,
"Why is this minterial being uged? These kinds of questions may be inspiring. Some
proposed questions are:

Answers to these questions may reveal possibilities for reducing, reusing, or recyeling vour
wiste, such as:

|. Where waste can be ¢liminated in your operations by reducing the use of specific
matenals or procedures.

Where other matenials that can be reused or recyeled can be used

Where it is possible to utilise disposable materjals,

Where you can buy less material. For example, consider bulk purchasing instead of
individually pucked items,

Moterials that have been previously recycled can be utilised.

Where can you put controls in place to limit waste production during your
operations?

£a bad b
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Step 5: ldentify Waste Reduction, Reuse, and Recyeling Opportunities

This Eﬂc!inn.dim:u&a:i some of the most prevalent IRs opportunitics. Although the
concepts are often simple and can lead 10 more significant initiatives.

The following are some opportunities to improve the management of wasie products:

Heduce Waste
Emplovees at your facility may already be employing a variety of wiste-reduction

techniques, Some disposable products may have already been replaced with reusable
products in your facility. Use fewer disposable supplies and equipment that you use. Fgous

on strengthening purchasing rules in administrative dep ts to rlqu.:.: the amount of
incoming packaging, NO S
| PRINGIPAL
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Minimize Paper Usage

Avoiding the waste of paper by implementing  double-sided printing and
photocopies. E-mail memos and reports to staff or clients instead of providing herd copies.
Encourage staff to save digital copies of documents mstead of printing them. Remove
sames from mailing lists if magazines or catalogues are no longer needed.

Bulk Purchasing

To get volume discounts, look into buying in bulk, Bulk purchases frequently come
with less packaging than items purchased individually.

Disposable/ Reusable/Eco-fricndly Packaging _

B Request loose products rather than individually packed ones when purchasing
supplies.

Instesd of using disposable tape dispensers, use permanent tupe dispensers.

Request that the package be "taken back" by the vendor or it should be reusable or eco-
friendly.

Cafeteria Waste

Single-serve condiment containers shoull be avoided. Customers that bring their
own coffee/travel mug should receive adiscount. To cut down on waste, go over the metius
again, focusing on portion sizes. Start a “litier less lunch” campuign to encourage employee
or studonts to bring lunches in reusable containers. Napkin dispensers might help you avoid
using 100 many nepkins.

Washrooms
Repluce disposable hand towel dispensers with hand dryers where possible.

Manufacturing Technology

Where possible, adopt newer production technologics that reduce material usage-
Due to older technnlogy, mike sure that process start-up and/or cut-off tolerunces aren't
exarbitant. To avoid waste, improve process controls.

Reuse Equipment
Reusable things can be donated or sold. Charitable organisations are typically
interested in equipment and supplies that are no longer needed.

Recyele Waste

Many recyclable materials, <tich its corrugated cardbonrd, office paper, neWspapet,
alass, aluminium, steel, plastic products, and food waste, haye m&rk% As the markets
grow, more items may be added to your recycling list. "“"T'f_‘ ()

CRRCIPAL

Use of Recyelable Materials d
Liok for ways to include reeycled matenals Ww of
recveling s dependent on stable material markgls. xnosmbute 10 the

environment by buying products containing recycled mutenils
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vele your own products’ materials. Where feasible, introduce processes o

t internal recycling of wuste materials,

3

ee Training on Source Separation

Make surc you segregate the different types of waste materials at source. All
Wirel should be trained in source-separation techniques and given enough well-labelled

ftlitiers and storage facilities 1o collect recyclable material.

Ofshinic Waste

b Examine your aptions fot composting. Look into composting organic matenials like

Dot swaste, feaves and yard trash, &nd paper towels with private operators or your local

e,

Internet or Business Directory
Find recycling companics in your area by using a local business directory or by
Wixing a search on the internet.

Il Box 1: Follow 3Rs: Reduce , Reuse and Recvele
Reduce
.| Buy less and use less.
. Purchase recycled papers.
| Use softcopy instead of hard copy
. Purchise environmentally friendly office supplies.
. Choose to purchase items with less packaging.
. Double-side printing and photocopying.
. Use one-sided printed paper instead of throwing in trash.
. Set printer 1o print double sided as a detault setting.
. Print notices on hali-sheets
. Use emails instend of faxes,
. Post newsletters online.
. Avoid printing out emaiis.
Host paper-free mectings by seiting the agenda on the board,
. Use fewer puper towels in the washroom or replace them with electrié hand
dryer.
. [se refillable soup dispenser in washroom
. Encourage waste-free lunches.
. Reduce the use of tetra-packs by using refillable containers.
. In the diming srea replace the paper napking with the cloth napkins.
. Furchase condiments, sweeteners, salt, and pepper in bulk
. Lise dispensers instead of individually packeged  servings \
Reuse
. Replace disposable ftéems with reusable items and leamn 1o share or donate
o sivevicl the land i1 i .I’f‘ '
. Reuse the other side of used paper. =3 (-.--_- —t
| . Use reasable cofiee cups and water bottles.

. Stock cafeterin with ressible or Blodegradable E‘LE
. Donnte uneaten lunch items to a “share a lunch
Za, Ernisamaetrreni bl |, L0 DN
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. Donate used computers, eyeglasses, cell phones, clothes, texthooks, and

other items.

. Host a clothing swap/sale/collection.

. Host & schoolyurd/garage sale-type fundraiser

Recycle |

. s Divert garbage by recycling itemy such us paper, glass, plastics, cans, tetra
acks,

123 cardbourd

. Recyele special items such as batteries, electronics, cell phones, und computers.

. Compbst organic waste.

. Limit contamination of recyeled items by ensuring they are clean.

«  Recycle ink and taner products,

. Ensure correct disposal methods are used for chemicals,

Step 6; Evaluate Impact of Material Purchasing Practices on Waste Reduction

Material purchasing procedures involve 2 lof of waste reduction possibilities.
Actions to change the materials used to manufiicture your products or provide your services
may involve discussions with suppliers. Replucing non-tecyclable materials with reusshle
or reeveluble matenals gives economic benefits und greater waste diversion.

Step 7¢ Achievable Waste Reduction Action Plan

A waste reduction action plan is & compilution of the identified waste reduction
opportunitics and the actions intended to be taken in reducing waste. At this stage, realistic
waste reduction targets should be set. Tt is also important that the work plan is achievable.
Excessive over-targeting could have negative effects on employee attitudes and confidence
in future work plans, The work plan focuses on the wastes for which reduction measures,
sctions mnd pbjectives have been specified. The format enubles us to- identify activities on
specific waste muaterials as well as the total anount of wiste reduced, revsed, and recycled.

1.11. Conclusion
Wiste management nudit is carned out o provide an indication on how the
environmental organization system Is working townrds the noble csuse of environmental
protection and namre conservation. To conclude the waste munagement gudit report, the
College is tn eco-fnendly campus and providing very good amicable amosphere to the
stakeholders.
< D
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NATURE SCIENCE FOUNDATION

(A Unique Research and Development Centre for Society Improvement)
[ISO OMS (9001:2015), EMS (14001:2015), OHSMS (45001:2018) & EnMS
(S0001:2018) Certified and Ministry of MSME Registered Organization]

No. 2669, L1G-11, Gandhi Managar, Peelamedu, Coimbatore - 641 004,
Tamil Nadu, India. Website: www.nsfonline.org.in.

Phone: 0422 2510006; Mobile: 9566777255, 9566777258
Emall: director@nsfonline.org.in, directornsf@gmail.com.

APPLICATION FOR WASTE MANAGEMENT AUDIT TO ACADEMIC
INSTITUTIONS, HOSPITALS AND INDUSTRIAL SECTORS

[Reference Number  [NSF/WMA 2022-23/Orgn Name’ Dated:

Name of the
rgnuization &
ddress

1’D:m: of Audit

Name of the Lead and
EMS Auditors
iy it & new Andit (or)New audit (or) Renewal sudit, tck (v) any one. If it is 2 Renewal amli:J !
renewal mention the date of Iast audit:

l’!“‘ﬂ’? ‘
Purpose To colleat and receive the woste matenals like c-wastes, wood wastes,
construction wastes, plastic wustes, hazardous wastes and biomedics
I‘u.us:::s from Academic Institutions, Hospitals / Pharmuceutical and other
[Industrial Sectors. To ensure proper storage of the wastes us per thel
clussification, chargcterization, and mode of treatment and disposal. T
analyze und decide the treatment und disposal scheme of wastes as per thi
guidelines of MOEF, CPCB & DPCC. To optimize the trestment and
disposal cost by management practices and provide very economi
Bervioss to the hospitals.

0 educate and make the individual health cure famlities aware of sorts
the wastes in a scienfific manner and comply with the applicst
regulations. To conduet the public awareness programmies ©  varie
takeholders. To search for cost etfective and envirommental frien
echnology for treatment of bio-medical and hazardous waste. To sei

.a--"--ra-l—--l-'"
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t!'ur suitable materials to be used as contniners for biomedical wast
uiring incineration/autoclaving’ microwaving.
n terms of biomedical wastes, ascertain generabion of both mfectious
waste per bed per day for Sub Centres (8C), Additional Pri
ealth Centres (APHC) and Primary Health Centres (PHCs), Communi
ealth Centres (CHC) and Combined Hospital (CH).

Annual plan

FROCEDURE

year a plan for the waste management audit isManagement
prepared by management. Waste collection an tative
scegregatior,  mutilation, disinfection, swra
sportation and final disposal are vital steps fio
fe and scientific munngement of wastes in an
sblishment. The committee  should
oniible for making specific action plan for th
aste management and its supervision, monitorin
nd implementation.

Walk-through Audit

Bused on the checklists, the waste managemendAudit tenm
muidit is carned out in the form of observations in the
Academic Institutions, Hospitals / Pharmaceutical

and other Industrial Sectors.

implemented within the prescribed durstion.

Follow-up of nction  [Corrective action has to be undertnken an%amp:.m
oondinator

Reparting and Submission of comrective action in the form o Auditor EMS
Recommendations  [Report in association with the hygiene club J|Auditor
‘Smdml! Chapters of the Institute, IHygiene Auditor

l. Qualitative and quantitative mensurements

- — - S b AL

dequate number of Dust Bins os per Guidelines (Red
Yellow, Blue, and Black & Green Bins) are made available in
ILh: campus for various wastes” collection, segregation and
disposal,

2. [Record Register for waste disposal and Puncture prood]
Containers for Sharps / Blue Bags ate made available in the

3. Mutilators (Needle / syringe cutters) and- calibrated weighing
machines for biomedical wastes collection®

4. [Personal protected materials like Gloves, Capy. Musks,
Aprons & Gum boots ete, used are adequately made svailable
ins per the Guidelines in the campus.

5. [Amund [% fresh Sodium hypochlorite or Bleaching Powder
lution 1= made availahle as per guidelines®

<%

Kt and Blood spill Management kit are available®
7. Proof of Licensed Companies signed Mol wa d
Organization for wistes collection as per the Govi. re n

aty
0
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. Mercury Spill Management, kit, Post Exposure Prophylaxi | {T Isg- T
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8. Norms are bemng followed by the Organization us per thy

Central and Stute Government Pollunion Control Board

'r) Different Forms, Formats, Anngal Report, ete. are availablg

fior waste collection and mode of transpartation

vailability of a trained dedicated with skilled personals for

_ waste management.

11 Fs the waste segreguted &t the site of generanon? If not, whene

jro they segregated?

420 |ls the infectious waste and non infectious waste mixed at the

ouree of generation”*

3 Is e-wastes, wood wastes, construction wastes, plastic wastes,

[ hazardous wastes and biomedical wastes mixed at the sourc

of gencration?

4. [Is the witste covered int covered bins? and Is the bins filled up

| 10 more than % * lovel ?

13 |Is the bins cleaned with soup and disinfectant regulardy and

' bins are overfilled? And is the stored waste kept beyond 48-72

hrs?*

16, |ls the waste transported in closed containers or open bags? and

Are the waste collection bins/ Trollevs/'whee! burrow used for

transportmg wastes?

17.  [Is the persontl protective gears like mask and gloves used

while collecting the wastes from the site of deposition?

8 ‘hether the concepl of E-Waste management is followed in
he campus?

19, |Has a Management Representative, E-Waste Speciahst,

Laboratory Staff been sssigned?

20, |Whether E-Waste monagement practices included in thy

purchise policy of electronic items? |

21, [Whether an puthorised refurbrisher appointed to mansge the | l

E-Waste?

22, |Are the E-Waste refurbished und used again in the nstitution?

23, |Whether the mmportance of waste management ad their

implications on environmental and personal hygiene through

awareness programmes are conducted for stakeholders?

24, Signing MOU with Government and NGOs enisure propes]

handling of wiste materials

25. congtruction and wood wastes are subjected to reusg

1 them in the same organization cumpus?

26.  [Whether plastic wastes are bumt mside the campus? Any air

Hution due to plastic materials buming takes ploce 7

|1"-' mojects and dissertntion works, scholarly publication on

—_—
—
e

curious wastes and their management cartied out by staff
and students

28, Whether hazardous wastes are properly discarded in which el B a"
l::!ds. solvents and silts sre disposed after diluting with wates oL = —
d potred after buried in the soil =

oday? Any display board is made in the campus”
124 3

| 29 wve progrommes for the achievement of plastic free miNGIPAL
hjectives and targets been established and implemented a:r.;_ :m:ﬂ“l
e,
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30, recycling of plistic polymers prometed i the campus
mng the stakeholders?

31 ood waste are collected and recyeled properly and they used
for fucl and degradation / green manuring purposes?

12, [Residual wastes are properly disposed i the campus aﬁm‘

burring the soil with proper dilution with water

** A minimum of $0% critena should be attained

* Applicable for Hospitls/LabsPharmaceutical Industrial sectors

-4

Take feedback from dectors for quality on services for continual improvements.

Provide necessary training 1o the hospital staff handiing waxie at the health care
Units,
Supply bar-coded blodegradable bags to track the necessary information and keep it
in records.

135

: L waste code by Quantity
1. -
1. Internet connectivity Accessornes ITEW
3. Personal computer ITEW
4 Laptop ITEW
5. Dot matrix Printer ITEW
Laser Prinles ITEW
! Ink jet printer ITEW
6, Cartridge ITEW
7. Xerox machine ITEW
Secammer ITEW
Fax machine ITEW B
8 Telephones ITEW
9. Cellar phones ITEW
10. Television CEEW
11. Solar panel CEEW
12 Wter heater CEEW
Solir water heater CEEW
13! Split AC CEEW
Winidow AC CEEW
Centralized AC CEEW
| Air Cooler CEEW
14 Tube light CEEW
Fluorescent lumps CEEW B
Halogen lamp CEEW
Sodium Vapour lump CEEW
CFL CEEW
LED tube lights CEEW
LED Focusing lights CEEW
15. Ceiling Fan CEEW




Pedestal Fan CEEW
Tablie Fan CEEW
Portable Fan CEEW
' 16. | Lead acid banenes CEHW
17. | Lithium lon Babtery CEHW
18. | Cable and wires CEEW
19, | Inverter with UPS CEEW
20. Switch board CEEW
21, Salar pariel CEEW
2, LCD projectar CEEW
1 23, Refrigerator CEEW
| 24. Water doctor CEEW
| 25, RO water plant CEEW
26. Generator CEEW
37, Pump CEEW
48. Motors CEEW
29. Compressor CEEW
300 Vacuum Cleaner CEEW
il Veniilator CEEW
AL [nsect trap CEEW
33 Podium containing Mike, Speakers, | CEEW
Amplifiers, Radio, Camera, Sensors,
ete.
34, Civil Engineering Equipment /| LEEW
Miuchines
| Compressing testing machine,
Universal testing machine, Totul
| Stution, Theodolites, Flexure testing
machine, Torsion testing & lzod impact
testing machines, [fardness testing
machine, Besm  deflection  test
gpparatus, Centrifugal Pump, Geor
Pump, Submersible pump,
Reciprocating  Pump, Pelton Wheel
narbine, Francis turbines / Kaplon
| wrbine, Turbidity meter, pH meter,
Conductivity meter, Jar lesi appamius,
BOD ncubator, COD digester, Direct
shear apparatus, Triaxial  shear
apparalus,
335 Equipment,  Instruments  and | LEEW
Machineries reluted to Life Sciences
and Biological Sciences including
Biotechnology, Nanotechnology,
Food Technology, ete.
Elecironie Balances, pH Meter, Hot-
air-Oven, Microwave Oven, Laminar
Air Flow, Autoclave, Microscopes, .
Rotatory Ewvaporators, Cenimfuges,
= | Electrophoretic apparatus,
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| Chromatography devices, Grnders,

Mixers, Deep Freezers, BOD
Incubator, COD Digester, Extraction
apparatus, Incubators, CO2 icubator,
Hesting Mantle, Vacuum pump,
Vortex mixer, Magnetic stirrer, Gel
rocker, Sonicator, Growth Chambers,
Ailr curtains, Acrators,
Spectrophotometers,  Calorimeters,
Turbidity meter, Colony Counter
Water bath, Dry bath, Thermoeycler,
Gene gun, Gel Documentation System,
Transilluminator, lee maker, ELISA
Reader &  Washer, Aquarium,
Zebrafish / animal house facility,
Mechanical & Orbital Shakers, Cyelo
mixer, Lyophilizer, Incinerators,
Ammeter, Flame Photometer,
Fleommeter, Fermentors, Reactors,
Particle size Analyzer, XRD, FTIR,
Muflle Fumace

Chemical Sciences and Engincering
Equipment / Machines

Distillation  Units, Packed bed
distillation, Roll crusher, Jaw crusher,
Sieve analysis machine, Shell and tube
heat exchangers, Plate and frame filter
press, Fume hood, WNephelometer,
Membrane Filtration Apparatus, Jar
test apparnius

LEEW

37

Electrical, Electronics and
Communication Engineering
Equipment / Machines

DC Shut motor, DC Series motor, DC
Compound motor, DC Shunt motor,
DC Compound generator, DC series
generator, Single phase & Three phase
transformers, Single phase & Three
phase outo transformers, Loading
rheostat, single phase & Three phase,
inductive & Capacitive load, Power
clectronics trainer Kits, Three phase
squirrel cage induction motor, Single
phase & Three phase induction motor,
Three phase slip ring induction motor,
AC generator, Stubilizers,
Synchronizer, Half and Fully
controlled converters, Buck, Boost and
buck-boost converters, Single phase
and Three phase inverters, Synchros,
CRO, DSO, CRO, Micmoprocessor

LEEW
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tramver kits, Microcontroller trainer
kits, Arudino trainer kits, Digital
clectronics  trainer  kits, Flip-flops,
Counters, Half adder, Full adder
circuits,

38 Mechanical Engineering Equipment | LEEW
{ Machines

Lathe machine, Milling machine,
Drilling muchine, Slotting machine,
Shaping  maching,  Cylinidrical,
Grnding, Coordinate Measuring,
Universal testing devices, Thermal
Conductor, Air Compressor, Single
Cylinder 4 Stroke Diesel Engine, CNC
Tumning Centre, Kaplan, turbine,
Pelton wheel marbine, Fruncis nurbine,
Ventunimeter, Orifice meter,
Nephelometer, CAD & CAM
machines, Tensile strength apparatus,
Youngiris modules spparatus, XRD
machines, !
£ Textile Technology Equipment / LEEW
Machines

Ring spinning, Rotor spinning.
Weaving machine, Ruti C loom,
Circulor Kuitting machine, Curing
chumber, Wosh Fastness Tester,
Streamer, Washing machine, Drver,

*ITEW- Information technelogy E waste
“*CEEW- Consumer Electronic E waste
R CEHW- Consumer Electronic Hazardous waste
FeadkLEEW- Laboratory Equipment E waste

* Applicable for Hospitals Labs/Pharmaceutical Industrial sectors
*& 88 A mimimum of 50% critenia should be attained

# Take feedback from daciors for quality on services for continual improvements,

#  Provide necessary training to the hospital scaff handling waste ar the heaith cire
Unit.

# Supply bar-codid biodegradable bags 1o track the necessary information and keep it
{n records

Note: This Audit process and Certificates are valid for three years only e e of
Aulit. m:"’“

o ink Cribame of Engiraray ind Thehvoiogy
It WHEMAG O S8 %10,
L e T LR

Signuture of Auditing Chairman %5 Signature of the Lesd Auditor
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NATURE SCIENCE FOUNDATION

(A Unique Research and Development Centre for Seciety Improvement)
[ISO OMS (2001:2015), EMS (14001:2015), QHSMS (45001:2008) & EnMS
(50001:2018) Certified and Ministry of MSME Registered Organization]

No. 2669, LIG-I1, Gandhi Managar, Peelamedu, Coimbatore - 641 004,
Tamil Nadu, India. Website: www.nsfonline.org.in.

Phone: 0422 2510006; Mobile: 9566777255, 9566777258
Email: dircctorf@nsfonline.org.in, directornsfia gmail.com.

APPLICATION FOR BIOMEDICAL WASTES MANAGEMENT AUDIT TO
HOSPITALS, EDUCATIONAL INSTITUTIONS AND INDUSTRIAL SECTORS

flhfmne: Number

NSFEEMWMA 2022/0rgn. Name/ Dated:

Name of the
O rgnnization
Address

&

Date of Audii

EMS Auditors

Name of the Lead and

Is it a new Audit (or)New audit (or) Renewal audit, tick (V) any one. IFit is a Renewal audit,

remewnl mention the date of last audit:
process? —
Purpose To collect and receive the hiomedicul waste from health care fiscilities,

To ensure proper storage of the wastes as per their classification,
rhnrnclrr&znﬁnn. anil mode of treatment and disposal,

To annlyze and decide the treatiment and disposal scheme of woesies as
per the guidelines of MOEF, CPCB & DPCC. To optimize the treatment
and dispbsal cost by manugement practices and provide very
mnum-.cnl services to the hospitals. Ascertain generation of both
infectious and general wasie per bed per day for Sub Centres (SC),
|:‘i.dJ;Imﬂrm!, Primary Health Centres (APHC) and Primury Health Centrey
{PHCs) and Cmmmunit}' Health Cetitres (CTHC).

A
[ B

To eduente and make the individual health cﬂfﬂ&s’ﬂm of

sorting the wastes in a scientific manner and cpgplroysh fhe Jpph-:-thh:
gulations. To conduct the public s Gl @ERgRETg 5"

wost effective and environmental ﬁ'iﬂ'ltﬂm ! uii

biomedical and huzardous waste. To sculsmmenbmists b als 1o bd
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used as containers for biomedical waste requiring incineration |
autoclaving | microwaving

PROCEDURE

i = 1 TR

(s Rl " = 1 =
Arinual plan Each yedr o plua for the biomedical wusteManagement
gement sudit is prepared by managementRepresentative
Waste collection and  segregation, mutilation,
isinfection, storage, transportation and  fi
isposal are vital steps for safe and scientifi
gement  of  bio-medical waste in an
hshment. The committee should
ponsible for making Hospital specific action
or the hospital waste management and |
supervision, monitoring and implementation.
Walk-through Audit Based on the checklists, the biomedical wastgAudit team
munagement sudit is carried out in the form of
tions in the hospitals’pharmaceutical

industries.
‘oliow-up of actton  [Corrective action has to be undertnken and Campus BMWM
implemented within the prescribed duration. Coordinator
rting and submission of corre¢tive ectitn in the fimm of MWM
ecommendations  Repen (n nesogiation with the hygiene club %ﬂ Auditor
Student Chapters of the Institule. S Auditor

ILQualitative and quantitative measurements

ns per the BMW Guidelines (Red, Yellow, Blue and Black)
and Green hins for General wastes.

!‘H’

widelines (Red, Yellow, Blue, and Black) and Green bags for

:Ednqume number of bags for Biomedical wustes as per the
MW Genernl wistes.

LR uncture Proof Containers for Sharps / Blue Bags kept aeross|
n the campus
4, Mutilatars (Needle / syringe cutters) und Calibrated Weighin

machines for Biomedical wastes disposal accumey includin

MW Record Register
5. | Personul protected equipments like Gloves, Caps, Musks,
prons & Gum boots ete. used ndequately as per the BMW|
juidelines.
B Around 1% fresh Sodium hypochlorite or Bleaching Powder
Solution as per the BMW Guidelines,

7. Mercury Spill Management, kit, Post Exposure Prophylixi I I
wit and Blood spill Management kit are made available in 1h% P Y —
s per the BMW Guidelines = I
5, MW Licenses under Central and State Government Polluti d:‘ o m_‘
ontrol Boord norms Biomedical waste management 0N :: ‘:n !: !
130 ramosr(M, B LI
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9. Different Forms & Formus (Needle Stick Injury & Anmual
Report, etc.)

10, Availability of & truined dedicated person for BMW
Management and implementation.

11. Availability tramed and skilled BMW persion for BMW
Collection & Transportation.

2. [Availability dedicated & trained infection control Nurse |
wvailable |

. Generation & Segregation, Collection and Storage, Transportation,

Treatment and disposal of blomedical wastes

eration in the campus us per the BMW Guidelines?

(Generation & S tion of Biomedical wastes

From mfnr;mm;mrwmnmmmmm ete, Others
LMMWEFMM' Tl ~ A es No  [Remarks
L. Is the biomedical wastes ugm;ntm:l at the site o

gtc) to be disposed in white / blue puncture proof

2, Es the sharp infectious wastes (needles, blades, broken
ntainers?

lastics, svringe, dressing, gloves, masks, blood bags

3, E& the non sharp infectious matenal: (infected
nd urine bags) to be disposed in red plastic h:‘niﬂmgﬁ

4. [s anatomical infectious wastes {Placenta, body pnrts‘ﬂl
to be disposed in vellow plastic b ins or bags?

3. Is nom infectious (General) waste E.g. packing

maierials; cartons, fruit and vegetable pills, syninge and
needle wrappers, medicine covers to be disposed in
Green / Black plastic bins or hags?

5. the infecttous wastes and non infectious wostes
ixed ot the source of generation? -
\Collection and Storage Blamedical Wastes
L. Is the biomedical wastes covered in covered bins ?
2 lIs the bins filled up to more than % * level? -
i [[s the bins cleaned with soap and disinfectant ‘
regularly?
4 Is the bins overfilled?
B Is the infectious and non infectious biomedical wast
filled in same / different bins? 1 A
0. [s the stored biomedical wastes kept beyond 48 hrg E‘W N
duration? — —T
7. Is collected biomedical wistes are stored properly as PRINS T vl
the BMW guildelines? ,1&“ 1 W10,
o ‘ \
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s the hiomedical m:.ﬁ{as trnnﬁpm"l:d in closed :
ninners without any apmdmgm causing nn

|,,"1

L]

';'m- the biomedicdl wastes w!lucﬂun bing |

Trolleys © wheel bamow used for transporti
waste”

Tl

ls. thc Pre defined route availsble for ransportation|
ol biomedical wastes within the health cam
fucility?

Is the biomedical wastes - trunsported In open
jcontuiner und bags?

Is the transportation done during the OPD time o
any Emergency’?

Is vour biomedical wastes
fore final disposal

2.

Is the Anatomical sample wastes lo be deep buried
fincinerated”

3.

Are the synnges 1o be cut and chemmucally dismiee
with 1% sodium hypo chloride solution al the source
of pencration before final disposl?

Is the infected plastics 1o be chemically disinfected o
sutoclaved, shredded and send for final disposal?

15 the Gener! wastes to be chemically disinfected
hefore finul disposal”?

Is the infectous wastes disposed before chemical

disinfection and muilation?

Can the infectious wastes and non inféctious was
be mixed at any point of time?

IV. Management of different waste streams measures undertaken

Fls the sharp injury reporied and 15 it reported within 7)
lars. 1f ves then please mention the count per month?

132

2 Are the prolective gears like gloves wsed while
handling und syringe? [
3. Is the barrel und plunger detached before disinfecting
the syringe? |
-, |5 the shirp wuste mixed with other wistes? |
5. Is the practice of recapping or bending of necdley
,. being done?
o, s the sharp discarded in poly bags properly = 9 !
7. lls the sharp disposed in open area in the campus? St 8 7 |
W 1s the wviuls und ampoules disposed in ﬁhll'l:'j‘h -
containers” SRy
9. Is the anatomical wastes disinfected before finad i Cabege & 30d Technsiogy
disposal? =y s10,




1& the anatomical wastes disposed in unsecured o

areas or in any water bodies? PG\I

Ts the personal protective gears like mask and g.lm-ej'
ised while handling sputum cups and slides?

Is the sputum cup or shdes disinfected with §
hypochlonite solution for al least one hour?

Is tho sputum cups finally disposed inside the
erniges’

Is the siides of the Sputum test disposed in sharp
contuiner?

1S,

is he discarded blood bags punctured before
disinfiection in § % sodium hypochlorite solution for
bt least one hour?

16

s the blood bag discarded without mutilation nd
disinfection for final disposal”

17.

s the plastic waste like IV set, bottles, syringes, latex
pves, catheters ete, cut by scissors before
isinfection in 1% sodium hypochlorite solution?

lls the disposable gloves and masks reused?

s liquid waste spillage (blood, body fluid puss or any
ischarge) disinfected by adding 1% hypochlorite
solution before cleaning?

s the blood spill cleaned cloth roused?

1s the mercury spill cleaned with bare hands?

Is the mercury disposed in waste bins and drains?

the mercury collected into bottle having some waler
tightly covered with the lid?

Is the mereury droplet collected using 2 card board
tece / syringe’

Is the hand washing donc before and afler any
procedure? Eg. collecting lab sample, examination o
the paticnt, handling blood and body fluid.

Does the hospital personnel visit the final disposal site
even if outsourced or done outside the hospital?

Ie the medicine and chermcals stored in same  store?

isigm'ng MOU with Government and NGOs ensurd
per handling of biomedical waste materials

enidual wastes are properly disposed in the campus
er burring the soil with proper dilution with water

Whether hazardous wasies are properly discarded in
which acids, solvents and salts used in the clinical
Iaborntories are disposed after diluting with water and
poured afler buried in the soil,

Projects and dissertation works, scholarly publicatior
on biomedical wastes and their management carm
out by staff members and students

pRINCH
(o ¥
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32. Vhether the importance biomedical wastes and their

’i\mplimtiuu! on environmentsl und personal hyglens

ugh awarensss programmes dre conducted for
stakeholders?

* Applicable for Hospitals ¢ Labs / Phairmaceatical Industrial seetors
** A mimmum of 50% criteria should be attained
# Take feedback from doctors for quality on services for continual improvements.
» Provide nocessary training to the hospital staff handling waste at the kealth care

Units
= Supply bar-coded biodegradable bagy to track the necessary information and keep it
in records
Note: Thix Audit process and Certificates are valid for three years only from the date of
Audit,
Signature of Auditing Chairman Signature of the Lead Auditor
Signature of the EMS Auditor Signature of BMWM Auditor
Environment Managentent System Bio Medical Waste Management
(SO 14001:2015, TUV NORD) (IS0 Safery Standards FSMS 22000)
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DATION

(A Unique Research and Development Centre for Society Improvement)
JISO QMS (9601:2015), EMS (14001:2015). OHSMS (45001:2018) & EnMS
($000]1:2018) Certified and Ministry of MSME Registered Organizationf

No. 2669, LIG-11. Gandhi Managar, Peelamedu, Coimbatore - 641 004,
Tamil Nadu, India. Website: www.nsfonline.org.in,
Phone: 0422 2510006: Mobile: 9566777255, 9566777258
Email: director@nsfonline,org.in, directornsfia gmail.com.

APPLICATION FOR BIOMEDICAL E — WASTE MANAGEMENT AUDIT TO
HOSPITALS, EDUCATIONAL INSTITUTIONS AND INDUSTRIAL SECTORS

Reference number | NSFEWMA 2022-23/Orgn Name/ Dated:
Name of the
Organization &
Address
Drate of Audit
Name of the
Lead and EMS
Auditors
Is it 2 new Audit
{or) renewal D New Audit D Renewal Audit
process? Last Audit Date; 7/
| Purpose To ensure that the Electronic (E) wastes collected and Handled
properly which will eventunlly reduce the E-wastes generation |
and pollution. In order to reduce the E-Wastes pollution and affect
the environmental health, E-Wiastes Management Audit may be
camed out as per the Checklists. Proper recycling of E-Wastes
helps to extract useful matenals and reduces the hazardous wastes
mixing into atmosphere. Ecofriendly youth leadership, green
practices, social responsibility and Institutional values are 1o |
comprehend the relatiotiship with the ecoxystem for sustainable
environiment with respect to' the F_ -Waste mu.wmcni practices
o
followed. i Hﬂ >
PROCEDURE mwm-m—
Procedure | Deseription. o ey |
Annual plan | Each vear a plan for the Elecitonic (E}) | Management '

| by Management / Representative and 1o

Wastes Management audit s prepared Represamtanive
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ensure that the E-Waste Management
system is implemented in the campus to
reduce the environmental pollution and

to conserve natural ecosystems.
Walk-through Based on the checklists, the Audit team
Audit = | Electromic (E) wastes manugement
audit s carried ow in the form of
observptions in the campus,

Follow-up of setion | Corrective action hus to be undertuken | Environmental
and implemented within the presenbed | Coordinator

duration
Reporting and Submission of corrective action in the | Lead Auditor
Recommendations | form of repart in associption with Eco | [SO 14001:2015
club / Student Chapters / Forums of the | EMS Auditor
Institute
Requirements of general features
1. Tow! Area , Building constructed area . Open area
L. Year of establishiment:
3. Total Strength of Students:_ (No. of Boys and No. of Girls )
i Total Strength of Hostellers: (No. ol Boys and No. of Girls ]
5 Total Strength of Tenching Staff: (No. of Males  and No. of
Femules )
6. Total Strength of Non-Teaching Staff:  (No. of Males and No. of
Females_ )
7. Total Strength of Employees:  {(No. of Males_ and No. of Femnles )
8. Year of previous NAAC Accreditation: Grade Obtained:

9. Size of E-Wastes storuge facility
10,  Name of the Authorized Refurbrisher
1. Name of the Authorized transporter
12.  Name of the Authorized Recyeler / Dismantler

Cheek list for Audits Electronie (E) Waste Management Audit (To ensure at least
Sﬂ'f- of the following shounld be attained)

Total number of Information Technology E-Wastes need report

Total number of Consumer Electronics E-Wastes need repont

total number of Consumér Electronics huwmrdous wastes need report

Total number of Laboratory Equipment E-Wastes need repont

Establishment of E-Wastes storage facility < A
Prepaunng an intemal E<Wastes audit procedure Soo

Designating & representative to monitor the E-Wastes generation -pITiEs_ﬁ:.L

Labeling and segregation of E-Wastes based on type and toxioinds Colge of fnginasing isd Tedmoiegy
Frequency of E-Wastes collection Record maintenance o (WL SNEMIGUOA- 581 310,
Education. training, workshop, camp etc.. related 10 E-Wastessfor NOSEmmML, Lk
MOU with E-Wastes trunsporter, refurbrisher and dismantler

Extended prodicer responsibility included in the purchase policy to Imnd]c!~

Wistes

Implicdtions of utilizing refurbished E-Wastes in purchase policy

E-Wastes handlers equipped with suitsble safety gears

# ® ® ® @® @& 8 & =8 8 P»
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‘Installation of exclusive E-Wastes bin 1o collect E-Wastes in campus from
stakeholders

Implementation of Government and Non-Governmental Orgamization schemes
E-Waste types like computers, mobile phones, sensors, electrical anid electonic
items

Fridges, freezcrs and other cooling equipment and telecommunications equipmetit
Catsumer electronic devices and solar panels, solar water heaters

TVs, LCD projectors; monitors and screens, public addressing system

Tube lights, Flourescent bulbs, LED. CFL bulbs, ultrz-violet lights and etc,
Vending machines, HVLS fans, exhaust fans, motors, electne wires, switches
Power generators, unimerruptible power supply (UPS), AC machines, lifts.
ventilators,

Refrigerators, oven, microwave oven, waler pumps, eic

RO Plants, water doctors and distillation units, water pumps

1. Qualitative measurement
5 hmﬂcbuﬂﬂﬂf andit Conformity
[ . Al v " ﬁiﬂ | YES |NO [ NA
Whether the concept of E-Waste mansgement 1s
frllowed in the campus?
2 Have intermal E-Wastes audit procedures been
developed and implemented in organisation?
L Has o Management Representative, E-Wastes
Specialist, Laboratory Staff been assigned? N
4. Whether E-Waste management practices included in
the purchase policy of electronic items?
5. Whether an authorised refurbrisher appointed 1o
manage the E-Waste?
. Are the E-Wastes refurbished and used agoin in the
institaticn? |
7. Whether any MOLU signs with authorised recycler /
. dismantler to recyele / dismantle the E-Wastes?
| B. Whether E-Wastes collection bins installed in the
campus for collection of E-Wastes?
9, Whether E-Wastes are handled based on its toxiaity
- with safety precautions?
10, Whether E-Wastes oawnrencss programmes are
conducted for stakeholders? PR 2 |
I1. | Are the E-Waste handlers provided with safety gears, | 210 __—1" '
wearing musks and caps us per the guidelines? =
12 Signing MOU with Government and NGOs to ensure PRINCIFA !
| proper handling of E-wastes © 1 College Tl
13 Any initintive to reduces E-Wastes in the campus been - Y *
developed and potion taken? P .
14. Projects und dissertation works, scholarly publication | |
on E-Wastes manngement carried out hy staff
| members ond students ' |
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15. Whether E-Wastes managed by extended producer

responsibility model being carried out?

|16, Whather the generated E-Wastes are segregated onsite

| and mithod of segregation and record maintenance’?
17, Whether the E-Wstes are transported to refurbrisher

and Dismantler by authorised transporters?

I8, implementation of Governmen! and Non-

Govermnimental  Organizations schemes 1o cremte

awareness on E-Wastes

| 19, Whether E-Vehicles nre used inside the campus o

reduce the E-wastes pollution?

20. Whether E-Wastes are collected frequently and

segreputed and evidence on recond entry?

21. E-Waste drives (nside and outside the campus o

educate people about the electrame waste disposal.

1. Quantitative messurements

SNo [ Name of the Electrical ftems /| E waste code | Quontity
Equipment / Instrumenits bv NSF
1, Mainframe ITEW
2. Internet connectivity Accessories ITEW
3. Personal computer ITEW
4. Laptop ITEW
5. Dot matrix Printer ITEW
Laser Printer ITEW
Ink jet printer ITEW
b, Cartridge [TEW
T Xerox mochine ITEW
Scanner ITEW
Fax machine ITEW
K Telephones IMEW
9. Cellar phones ITEW
0. Television CEEW
i1, Solar panel CEEW
i 5 Water heater CEEW
Solur water heater CEEW >
13. Split AC
Window AC
Centrulized AC
| | Air Cooler
| 14, Tube light
Fluorescent lamps CEEW
Halogen lamp CEEW
Sodium Yapour lump CEEW
CFL CEEW
LED tube lights CEEW




Biotechnology, Nanotechnology, Food
Technology, ete.

Electronie Balances, pH Meter, Hot-gir-
Owven, Microwsve Oven, Laminar Air
Flow., Autoclwe, Microscapes,
Rotatory  Evaporators,  Centrifuges,
Electrophoretic apparatus,

LED Focusing lights CEEW
Ceiling Fan CEEW
Pedestal Fan CEEW o
Table Fan  CEEW
Portable Fan | CEEW
Lead ucid batteries | CEHW
Lithium lon Battery CEHW
Cable and wires CEEW
Inverter with UPS CEEW -
Switch board CEEW
Solur panel CEEW
LCD projector CEEW
Refngerator CEEW
Water doctor CEEW
RO water plant CEEW
Generator CEEW
Pump CEEW
Motors CEEW
Compressor CEEW
Vacuuni Cleaner CEEW
| Ventilator CEEW
| Insect trap CEEW
fodium containing Mike, Speskers, | CEEW
- Amplifiers, Radio, Camera, Sensors, etc
Civil Engincering  Equipment /| LEEW
Machines
Compresitng testitg machine, Universal
lesting  machine, Total  Statien,
Theodblites, Flexure testing machine,
Torsion testing & lzod impsct testing
machines, Hardness testing machine,
Beam  deflection  test  apparatus,
Centrifugal  Pump, Gear Pump,
submersible pump, Reciproeating Pump,
Pelton Whes! turbine, Francis turbines /
Raplon turbine, Turbidity meter, pH
meter, Conductivity: meter, Jar test
apparatus, BOD  imcubator, COD . '
digester, Direct shour apparatus, Triaxial o ! 1 B
shear apparstus, —
3s. Equipment, Instruments and | LFEW PRINCIPAL
Machineries related to Life Sciences Hﬂw
and Biological Sciences including .mﬁw._.ﬂ; LR Dl
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'L‘hmmu:ugruphy devices, CGrinders,

Mixers, Deep Freezers, BOD Incubutor,
COD  Daigester, Extraction spparatus,
Incubatoys, CO2  incubator, Heating
Mantle, Vocuum pump, Vortex mixer,
Magnetic stirrer, Gel rocker, Sonicator,
Growth Chambers, Air  curlains,
Agrators, Spectrophotometers,
Caloritneters, Turbidity meter, Colony
Counter ‘Water hath, Dry  bath,
Themocyeler, Gene gpun, Gel
Documentation System,
Transilluminator, [ce maker, ELISA
Reader & Washer, Aquarium, Zebrafish /
amimal house facihity, Mechanical &
Orbatal ~ Shakers, Cyclo  mxer,
Lyophilizer, [ncincrators, Ammeter,
Flume Photometer, Fluorimeter,
Ferméntors, Reactirs, Particle size
Analyzer, XRD, FTIR, Muffle Fumnace

36,

Chemical Sciences and Engineéering
Equipment / Machines

Distillanon Units,  Pocked  bed
distillation, Roll crusher; Jaw crusher,
Steve unulysis machme, Shell ond tbe
heat exchungers, Plute and frame filter
press, Fume hood, Nephelometer,
Membrane Filtration Apparatus, Jar test
apparatus

LEEW

37.

Eleetrieal, Electronics and
Communication Engincering
Equipment / Machines

DC Shut motor, DC Series motor, DC
Compound motor, DT Shunt motor, DC
Compound genetmtor, DC  series
generator, Single phase & Three phuse
transformers. Single phase & Three
phase  auto  transformers,  Loading
rhevstal, single phuse & Three phuse,
Inductive & Capacitive load, Power
electromies  trmner  kits, Three phase
squirrel cage induction motor, Single
phase & Three phuse induction motor,
Three phase slip nng induction motor,
AC gencrator, Stabilizers, Syndhronizer,
Hall and Fully controlled vonverters,
Buck, Boost and buck-boost converters,
Single phase and Three phise inveners,
Synchros, CRO., D3SO, CRO,
Microprocessor truingr kits,
Micmocontroller  fruiner kits, Arudino

LEEW

'FH]
1 il Collage o
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truiner kits, Digital clectronics traner
kits, Flip-flops, Countess, Half adder.
Full adder circuits,

38 | Mechanical Engineering Equipment / | LEEW
Machines

Lathe machine, Milling machine, Dirilling
machine, Shotting machine, Shaping
mnchine, Cyhndrical, Crnding,
Coordinate Measuring, Universal testing
devices, Thermal Conductor, Air
Compressor, Single Cvlinder 4 Stroke
. Diesel Engine, CNC Tuming Centre,
Kaplan, turbine, Pelton wheel turhine,
Francis turbine, Venturimeter, Orifice
meter, Nephelometer, CAD & CAM
machines, Tensile strength apparatus,
Younggus modules apparatus, XRD
machines,

39. Textile Technology Equipment /| LEEW
Machines

Ring spinning, Rotor spmning, Weaving
machine, Ruti C loom, Circular Knitting
maching, Curing chamber, Wash
Fastness Tester, Streamer, Washing
machine, Drver, i |

*ITEW- Information technology E waste C < -k\
+*CEEW- Consumer Electronic E waste =S —
“rCEHW- Consumer Electronic Hazardous waste FRINCIPAL
sws++* EEW- Laboratory Equipment E waste iy Coliege of Engrassing ind Thchrokagy
(VIF] S TmIGLA L Y1,
111, E-Wastes handling Data sheet IrshimpatnanyN, A0S
eseription. | Type of Waste | Number Weight
E-Wastes generated :_:-;EE‘;.
CEHW
LEEW
ITEW
E-Wastes stored EE;E{:,
LEEW I
ITEW
E-Wastes Transported EE.E?:“
LEEW
I[TEW
E-Wastes Sent to Refurbrisher E:f’_l:':
LEEW
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ITEW

CEEW
CEHW
: LEEW
' ITEW

| E-Wastes munaged by Extended | CEEW
| producer responsibility medel CEHW
| LEEW
ITEW
E-Wastes Recveled and Transported CEEW
back to Institution CEHW
LEEW I

E-Wastes Sent o Dismantler

A minimus of 50% criteria should be attained
Note: This Audit process and Certificates are valid for three years only from the date of
Asidir

Signature of the Chairman Signature of the Lead Auditor

Signature of the EMS Auditor Signature of the Auditor / Experts
Environment Management System Certified by NSF /1GBC / LEED
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NATURE SCIENCE FOUNDATION

(A Unigue Research and Development Centre for Society Improvement)
(IS0 QMS (9001:2015), EMS (14001:2015%), OHSMS (45001:2018) & EnMS
3 (30601:2018) Certified and Ministry of MSME Registered (hrganizationf
No. 2669, L1G-11, Gandhi Managar, Peelamedu, Coimbatore - 641 004,
Tamil Nadu, India. Website: www.nsfonline.org.in.
Phone: 0422 2510006; Mobile: 9566777255, 9566777158
Email: director@nsfonline.org.in, directornsf@gmail.com.

APPLICATION FOR PLASTIC WASTE MANAGEMENT AUDIT TO
EDUCATIONAL INSTITUTIONS AND INDUSTRIAL SECTORS

Iﬂﬂcrenne Number INSF/PWMA 2022 Drgn_N_um-.:" Diateid:

 RITHC of the
rganization & Address

Ei]alﬁ of Audit |

‘Nlme of the Lead and |

EMS Auditors |

Ts it a new Audit (or)New audit {or) Renewal audit, tick () any one

rencewal process? If it is & Rencwal audit, mention the date of last audit

Purpose The initiative aims to establish environment-friendly plastic wu&;j
disposal solutions. In the process it secks to ban the use of plastic ba
}:.nrl plastic products, and reduce plastic littering across the stute

PR(}LEDLHF

Description gapens s _Responsibility

|

iAnnual plan ~ lach year a plan for the plastic waste managementiManagement

I the environmental munagement system and
} eosysiem service are implemented in  the
| campus,

udit is prepared by Mansgement and to ensureRepresentative

'Walk-through Audit F:'lasr:d on the checklists, the plastic wastgAudil leam '
anngzment pudit ig carted aut in the fem of

shservations in the r
—— ,-ﬂ-rf'""ﬁ“
F!IHCIFAL
" ek Calege of Engrmering and Mchviiogy
mtﬂm“m
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Follow-up of action '[L'nrre::tr-rf action has to be undertaken and Plastic WSt
|implcm=:nttd within the prescribed duration. AN gement
Coordinitir |

Reporting anl Subinission of corrective action in the form of
Iﬂcﬂ:mmmmlmzﬂ repart in association with. Eco club | StudentlSO 14001:2015

Chapters of the Instine

Lead Auditor

EMS Auditor

I. Qualitative Measurements

:Hl\r:.- internal plastic waste ngurm:ni audit & m:u-:i
been developed and implemented in the Organization?

Have programmes for the achievement of plastic free
objectives and targets been established and implemented
on today?

Whether plastic wauste manngement audit is being camoed
out penodically?

Whether Swachh Bharat Mission as per the Ministry of
Housing and Urban affmrs, New Delhi concepts followed?

Have responsibilities been assigned for programmees at eacls
appropnpte function and level?

Are objectives and targers documented towards plastic
waste management audit periodically und any Regster 14
minde?

=

Signing of MoU with Govt. and NGOs to disseminatg
Plastic free campus motto und pledpe

Are informution like name, registered number, and
thickness of the carry bags are known?

N,

Are plastic waste in mixed waste and residual waste streams
are monitored”

10,

Are feeyeling of plastic polymers promoled wmong the
stukeholders in the campus?

10,

Details for assessment of hundling, storage, transportation
and disposal methods

| §58

Do you sell recycled plustics in the campus as the
consultaney services?

1L

creentage of Organization’s budget for environmenty
mability eflors

13

ISufficient number of dust hins kept separately for plastics.
metals, paper, hazardous, biowastes, E-wustes biomedical
witstes and comstruction wastes

Record Register for waste disposal and Puncture proof]
Contamers for Sharps * Blue Bags are made available <

L

Proof of Licented Companies signed MoU with the

regulution iy (ohege o |
AL

_\_\_‘:-_'Ed—['__.._--—""-'-r—'
Organization for wostes collection s per the Govl  priNCIPAL

ang Tehoiop
il

Noms are being followed by the Organization as per the -ﬂ'ﬁw—
ICentral and Stute Government Pollution Control Board .
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7. [Is the plastic waste segregated ot the site of generation? 11
init, where are they scgregated?

I8. Hos a  Management Represeitative,  Plastic Waste
management Specialist, laboratory staff been issignid?

19. Whether E-Waste management practices included in the

! wtirchuse policy of electronic items?

20. [Whether the importance Plastic wastes and  thein
implications on environmental and personal hygiene
fhrough  awarcness  programmes  are conducted  for
stakeholders?

31, Whether plastic wastes are bumt inside the campus? Any aix

Hlution due to plastic materials bumning takes place ?

22 Have programmes for the achievement of plastic free &
objectives and targets been established and implemented as
on today?, Any display board 38 made in the campus? {

23, Avoidance of plastic bags, disposal cups, plates, stirrers,
E'ﬂﬂﬁ, spoons, candy sticks, wrapping films, PVC hmnrﬁ
in the campus |

2. Quantitate Measuremenis

L Dotails of Particulars | Explanation
1. Widespread scparate collection of
dry recyelable materials
2. Widespread sepurate collection of
hiowastes anil plustic wastes
1 Landfills/incineration  bans  for
some materinls
4 Toward circular economy- A zero
WSLe promamme
5 How many times recycled plustie |
are usexl?
f Transformation of plastic  into
encry fuels?

?in:fn: This Audit process and Certificates are valid for three years only from the date of

Avectit.

Signature of the Chairmin Signature of the Lead Aunditor

Signature of the EMS Auditor
Environment Management System

Signature of the Auditors / Experts
Certified by NSF / IGBC / LEED
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NATURE SCIENCE FOUNDATION

(A Unique Research and Development Centre for Society Improvement) |
[ISO QMS (9001:2015), EMS (14001:2015), OHSMS (45001:2015) & EnMS
(50001:2018) Certified und Ministry of MSME Registered Organization] |
No. 2669, LIG-11, Gandhi Managar, Peclamedu, Coimbatore - 641 004, |
Tamil Nadu, India. Website: www.nsfonline.org.in.
Phone: 0422 Z510006; Mobile: 9566777255, 9566777258 I
Email: director@ nsfonline.org.in, directornsfic gmail.com.

APPLICATION FOR SOIL AND WATER AUDIT TO EDUCATIONAL
INSTITUTIONS AND INDUSTRIAL SECTORS I

| Reference Number | NSF/SWA 2022/Orgn. Name! Duted: [
] A |
Name of the |
| organisations & '
Address |
Datcof Audit I |
Nume of the Lesd and |
EMS Audirors
Is it & new Audit or l
renewal Purpose’? [ New Audit [] Renewal Audit
Last AuditDates /[
Purpose | To ensure the sustuinable lund and water use practices followed for the
preservation sotl fertility and water quality purameters to ensure the green
| cover ared of an organization and to provide safe water 1o the stakeholdérs
better human health. Ecofriendly vouth leadership, green practices, social
responsibility and institutional wvalues towards the water and il

| conservation are to comprehend the relutionship with the ecosystem for

sustainable environment. e o
. S Y
PROCEDLURE PRINCTEAL
| Procedure Description .-mwm |
' Each yeur a plan for the soil and v SHIRIGUBA.501 310,
Annual plan water audit s prepared by the Snamemiih I cnuive

Manugement and 0 ensure thiut
the guality of soil and water 15
preserved by implementing
sustainable practices.
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Based on the checklists, the soil | Audit team
Walk-through Audit and water nudit is carried out in
the form of observations in the
CAMpPUS _
Follow-up of netion Comrective action has to be | Environmental Conndinator
undertaken and implemented
within the presoribed duration
Reporting and Submission of corrective action | Lond Auditor
Recommendutions in the form of report In | ISO [4001:2015 EMS Auditor
association with Nature Club /
Eco club / Student Chapters of
the Institute
L. Requirements of general features
1. Total Area . Building constructed area . Cipen area
2 Year of establishment:
3. Total Strength of Students: (No. of Bays and No. of Girls )
4, Total Strength of Hostellers: (No, of Boys _ and No. of Girls )
5. Total Strength of Teaching Staff: (No. of Males  and No, of Femnles )

. Total Strength of Non-Teaching Staff:___ (No. of Males __and No, of Females )

7. Total Strength of Employees:  (No. of Males___and No, of Females_ )

8. The rutio of open space arca to total arca;

14. Total number of bare wells, open wells, water reservoirs, check dam and etc.

15, Total numbier of streams, spring and rain harvesting system in the campus

16. Report of Physico-chemical parameters of water quality

1 7. Repon of Drinking / Potable water, RO water, Tap water, Cotparation water

18, Total number of taps and faucets, toilets, showers, rest rooms, el

19. Total number of laboratory sinks, wish basins at canteens, hostels, kitchens

20. Leak detection, leak repairs, water pumping works towands waler conservation

21. Sprinkler system if available for irrigation system for effective water management

22, Water contamination and related issues including water logging during heavy rains
23, Installation of water saving devices like automatic system, water meter, etc.

24. Sewnge Treatrnent Plant availubility and its vses ncluding gardening and lawn care
prractices

25 Water wise landseaping, wardenirg. cfficient irmgation and lawn ciire practices.

26. Detection of Evcherichia coli, Colifonn bacteria and Faecal Coliform bacteria i water
27, Repont of soil profile and soil fertility analysis

FRINCIPAL
I. Qualitative Measurements « ey Colege of Engnarvng 1 Thohvlogy

Have an internal audit procedure for soil mlyﬂla .
been at implemented in the organisation

3 | Whether soil pfile analysms carried out i the |
campus?

1 Whether soil fertility analymis preferred in the
campus?
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4, Whether soil organic matter and above the ground |

bioniiss wnilysed?
5. Whether any streams /springs presence observed
. inside the campus ,
&, Does any decline in water quality and water quantity '

observed in recent times,
Whether any decrease in green cover observed in the

campus? |
B, Whether anv key alteration ‘in the soil species
. ohserved?
9, Whether any change in the water use /land used

puttern followed in recent times?
G Does soil erosion and wssociated issucs observe inside

the campus?

11. Does soil acidificution and associated isstes observe
inside the cimpus?

12, Does soil contmminstions and associated issucs
observe inside the campus?

13. Number of bore wells, open wells, water reservoirs.,
Water supply, check dam and ete. are sufficient in the
CAmMpUS

14. Whether any water logging problem urise inside the
campus !

15; Whether uny lods of soll and water hiodiversity
observed inside m the campus

16, Whether any programmes launched recently on soil
and water conservation?

Whether any sustmnobility gouls formulated for
sustmnable land use & rmin barvesting svsten in the
campus?

18. Number of taps and faocets, 1onlets, showers, rest
rooms, efc. in sufficient numbers in the campus
coinciding with the buman population

19. Efforts taken towands water leoknge, leak detection &
Fopuirs, waler pumping works towards  water

|".P

conservation

20, Sprinkler system il availuble for imgation system for
effective water manngement

21 Water contaminution and reluted isques including
water logging during heavy rains .

22 Installation of water saving devices like aufomanc — F__‘l'r
system, water meler, etc.** =1 -

mntf;ll.

|
33, Sewage treatment plant availability and its “E“W
ineluding gardening fir efficient irrigation and lawn | ML A
witre practices, water wise lundscaping, etc. i -
24 Whether vermicomposting or any similar process |

caumied vut inside the campus for soil  health
preservaton”
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25, .| Does any progmmmes conducled 1o educate
stakeholders the importance of sustainable land use?

26, Whether any mvestment camed out for sustainable
land use and its conservation?

27. Whether any action plan devised to restore the
degraded land?

28, Whether campus comes under seismic zone ond
protective zone under Govt, aet? **

9. Whether vermicomposting or any similar process
carried out inside the campus for soil health
preservation?

ad, Detection of Escherickia coli, Coliform bactenia and i
“ | Fageal Coliform in water |

1L Qualitative measurements
Table 1. Soil Profile and Soil Edaphic parameters of the Organization Campus.

'S.No | Deseription ' ~ |Resulix/ Observations |
L. Phvsical parameters of sofls
pH

Electrical Conductivity {pmhos/cm)
Water holding capacity (%a)

Sand: Gravel: Clay Ratio

Moisture Content (%)

Dry matter Content (%) !
1L Masro Nutrients estimations in soils ‘
7. Total Organic carbon (%) ‘
8. Available Nitmogen (%)

9, Exchangeable Potassium (mg/'ks)
10. Available Phosphorous (mg/kg) |
I1 Micro Nutrients estimations in soils
11, Calcium (mg/kg)

12, Magnesium {mm

13. | Sodium (mg'kg)

14, Manganese (mg/kg)

15. | Zinc (mg'ka)
16, Ferric (mg/kg)

2 b Eclboi 1 o

Table 2. Physical and chemical parameters of water samples mlhtt'qT:I different
[

sources of the Organization Campus.

<
2 Conductivity ﬂﬂlthd [ matag
{micromhosiem) | e Hjﬂmul”ng,m
3. Caolour (Hazen ynit) . Bewbirwatam(M], A LDt
4 Colonr & Qdour |
2 | Taste

14%



[ Total dissoived Solids® |

A Hordwess®
8 BOD*
Q Cobne

10, Dissalved oxygen™®
i Dissolvd CQ»*
2 Turbidity (NTL)
13. | Alkalinity®

14 Salininy®
3. Acidity*
E f'ﬁ Ni‘tl‘ﬂ!ﬂ' i

17 Chlornde®

18 Sulphnte®

9. Fluoride®

20, Iron®

* mpvl

Tuble 3. Number of Microbial colonles in Soil and Water samples ut different

=_ Water hnmplel i 1 L o |
. Water Sample [1 '

1

2
| 3, Water Sample 111
4 Sail Sample |
| 5

6

Soil Sample [l
Soil Sample HI

* Applicable for Industnal sectors ** A nunimum of 30% criteria should
be attsined
Note: This Audis process and Certificates are valid for three years only from the date of
Audit
Signature of the Auditing Chairman Signature of the Lead
Auditor |
N

Signature of the EMS Auditor 070 Signature of the Soil /| Water
% " Augditor Environment
-‘—'— =
PRINCIPAL Management System (NABL

e e o Engraeng and Tiehvmieh < edited Lab Specialist)

b
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NATURE SCIENCE FOUNDATION

_‘::_TL"T“".‘
| A Unigque Research and Development Centre far Society Tmprovement] E::@j

CHECK LIST FOR AUDITS
Waste Management Audit (To ensure at least 30% Achievements should
be reached)

« Different coloured dustbin maintenance for the disposal of degradable and non-
degradable wastes; respectively.

¢ Personal protected materials like Gloves, Caps, Musks, Aprons & Gum boots ete.
used are adequately made nvailable as per the Guidelines in the campus for personal
safety.

e Different Forms, Formats, Annual Report, ete. are svailable for waste collection
and mode of transportation for disposal,

« Proper disposal of residual wastes inside the campus os per the records.

 Regula ¢leaning of the dustbing with soap and disinfectant for their reuse.

e Availability of a trained dedicated with skilled personals for waste management,

e |mplementation of Government schemes (Swatch Bharath) if my

-

-

Signing of MolJ with Govi. NGOs for waste collection towards disposal

Reisie of construction and wood wastes including any biowastes inside the campus,
Awinreriess programmes conducted towards the “Waste management activities”
inside the campus to the stakeholders,

o Projects and dissertation works, scholarly publication on virious wastes und their
management carried out by staff members and students.

» Segregation and disposu! of infectious and non-infectious wastes (biomedical
wastes) at the spurce of generation.

e Segrogation and disposal of e-wastes, plastic Wwastes, chemical wastes
Hazardous whstes ol the source of generation.

e Personal protective gears like mask and gloves used while collecting the wastes
from the site of deposition.

» Any display boards. slogans and sign boards placed inside the cimpus to ensure
Wasle management practices.

e Special initiatives waken to control the pollution, E- Waste, Plastic waste, Wodnl
wiste, Canstruction waste, hazardous waste, Biomedical waste and elc. inside the
campus,

e Education, training. workshop, camp, etc., conducted for the waste managemen
among the students and stafl members.

*  Supply bar-coded biodegradable bags to track the necessary information and keep
it in reconds, ) )

S ©
PRIACIFAL
o i Cobage of g i oe Thedvaingy
(V) Sl MG LA 1 Y10,
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Biomedicsl Waste Management Audit (To ensure at leust 50% Achievements should
be reached)
* * BMW Licenses under Central and State Governiment Pollution Control Board
norms Biomedical wiste mansgement

* Personal protected equipment’s like Gloves, Caps, Masics, Aprons & Gum boots
- etc. used sdequately as per the BMW Guidelines.
* Adequate number of dust bins for bioimedical wastes disposals us per the BMW
Guidelines.
*  Adequate number of bugs fur Biomedical wastes as per the Guidelines
* Availability wained and skilled BMW person for BMW Collection &
Transportation,
* Disposal of sharp infectious waste in white / blue puncture proof Containers at the
source of generation
* Disposal of Non — sharp infectious waste in red plastic bins/'bags at the source of
gencration
. D[;pu:!l of Anatomical waste in yellow plastic bins or bags at the source of
generation
Segregahon of infectious and non - infectious waste at the source of generation
Using of covered dustbins inside the campus,
Regular cleaning of'the dustbin with soap and disinfectant
Storage of bio — medical waste should not exceed more than 48hrs
Pre-defined route availuble for trunsportation of biomedicsl wastes within the health
care facility
= Trunsportation of Bio — Medical waste in the closed container without causing any
disease to the stakeholders
Transportation facilities during the OPD time or any Emergency sifuation
Projects and dissertation works, scholarly publication on  biomedicsl wastes and
their management carmed cut by staff members and students
*  Awarehess programimes conducted towards the importance of biomedical wastes
| and theit implications on environmental and personal hygiene for stakeholders
e Mercury Spill Management kit, Post Exposure Prophylsxis Kit and Blood spill
Mansgement kit are made svailable in the campus as per the BMW Guidelines
e Proper Treatment and disposal of Bio — Medical waste.
| *  Measures undertaken for the management of different waste streims,
* Supply hur-coded biodegradable bags to track the necessary information and keep
it in records.

&
S22
PRINCIPAL
« s (ollege of Enginueting iad Technolgy
(VW] SHERIGUSA-581 310,
e warptrar by, AP
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e 1111111

E -Waste Management Audit (To ensure at least S0% Achievements should be
reached)

Total number of Information Technology E-Wastes need repont

Total number of Consumeér Electronics E-Wastes need repon

total number of Consumer Electronics hazardous wastes need repon

Total number of Labonutory Equipment E-Wastes need report

Estblishment of E-Wastes storage facility

Preparing an internil E-Wistes audit procedure

Designating a ropresentative to monitor the E-Wastes generation

Laheling and segregation of E-Wastes based on type and toxicity

Frequency of E-Wastes collection Record muinienance

Educhtion, training. warkshop, camp ete.. related to E-Wastes for stakeholders

MOU with E-Wastes trunsporter, refurbrisher and dismantles

Extended producer responsibility included in the purchase policy to handle E-

Wastes

Implications of utilizing refurbished E-Wastes in purchase policy

E-Wastes handlers eqiipped with suitable safety gears

Installation of exclusive E-Wasted bin to collect E-Wasles in compus from

stakeholders

Implementation of Government and Non-Governmental Organization schemes

E-Waste types like computers, mobile phones, sensors; electrical and electronic

ifems

Fridges, freezers and other cooling equipment and telecommunications equipment

Consumer electromic devices and solar panels, <olar water heaters

TVs, LCD projectors, monitors and screens, public addressing system

Tube lights, Flourescent bulbs, LED, CFL bulbs, ultra-violet lights and etc.

Vending mochines, HVLS fans, exhaust fins, motors, clectric wires, switchies

Power generators, uninterruptible power supply (UPS), AC machines, lifts.

ventilators,

Refrigerators, oven, microwave oven, water pumps, etc

e RO Plants, water doctors and distillation umits, water pumps

® & & ® & @

.‘5—_
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s 7 Bl
PRINCIPAL
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Plastic Waste Management Audit (To ensure at least 30% Achievements should be

reached)
Sigmng of MoU with Govt. NGOs to ensure plustic free campus maintenance
Functiomng of Eco club, Cell, Forum, Association, etc. for Students to maintain
plustic free Campus
Uovernment schemes (Swalch Bharath) if uny
Hazardous materinl disposal facility
Management Representative if any in the campus
Mechunism of monitaring (plastic waste in mixed waste and residual waste)
Projects and Dissertation works curmied out by the staff and students
Recyeling of plastic polymers collected from the Campus
Education, traming, workshop, camp and ete conducted to maintain the plastic free
CRMPLUS
Alternative Sources used o controf the use of the plagtics inside the campus
Record Register for waste disposal and Puncture proof Containers for Sharps/ Blue
Bugs
Awareness programmes conducted towards the avoidance of plastic usage
Slogans and sign boards placed inside the campus enstring not to use plastics
Preventive measures taken for the avoidunce of plastic bags, disposal cups, plates,
stirrers, forks, spoons, candy sticks, wrapping films, PVC banners in the campus
Blue colour dusthin maintenance in and around the campus for plastic waste

disposal

g
1.'h |-h;_-‘
PRINCIPAL
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CHECK LIST FOR SOIL AND WATER AUDIT
(Ensure that at least 50% of the Data should be attained)

Total number of Plants, Animals, Birds in the campus

Avernge number of bacteria, fungi and sctinomycetes in soils

So1l profile and soil IEIELY ainysis (ol

Soil erosions, soil acidification, contamination snd related {ssucs

Detection of Escherichia coli, Coliform bacteria and Faecal Coliform in water
Detection of Salmanella, Shigelln and Vibrio chalerae in drinking water sumples
Teatal number of bate wells, open wells, water reservoirs, check dam and ete,
Total number of streams, spring and rain harvesting system in the camprus
Physico-chemical parameters of water quelity

Report of Drinking / Potable water, RO water, Toap waler, Corporation water
Proper inland drafnage provided for water logging problem

Steps taken for water logging during heavy rains and natural disaster
Afforesiation practices followed in recent times

Use of biofertilizer, orgamic manure and vermicompost in soil health mantenance
Internal udit system and procedure for scil and water analysis

Education and training programmes related to soil and water audit
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PREFACE

Environment Manuagement System is the quantitative and qualittive data to track air;
wister and waste, und to gain actionable insights to improve the operntional performance. 1t is
used to muintain the clean and green environment that leads to the stakeholders. It provides o
solution ut 360° view of a surrounding campus snd makes it casy for Owners / ) ‘
Environmentalists to collaborate, measure, control, and reduce environmental impacts. Firially
1 leads 1o enhancing the quality of life for human beings, animals and plants. Green Campus
initmtives are the need of the hour across the world due to change in environmenta! conditions,
global warming and increasing human population. It aims to make & sustainable and
environmental friendly campus for stakeholders.

Environmental Management Audits such s Environment audit, Green Campus Audit,
Energy Audit and Hygiene Audit are a well-developed process of extracting information show
an Institution and Organization that provides a realistic assessment of how the Institutions and
Organizations take steps towards protecting the environment. In order to save the ecofriendly
wmaosphere of an Institution and Organization, well-developed environmental objectives and
turgels should be undertaken o reduce the harmiful effects 1o 2 greater extent. These audits can
minimize the environmental pollution in the campus remarkably which in turn reduce the
wlobul warming effect as o whole. As per the Government luw, the environmental legisiations
should be followed by all the Institutions and Organizations and make sure that their activities
dhould not destroy the environment.

Nature Science Foundation (NSF), Coimbatore, Tamil Nadu, India is functioning
energetically 1o conduct different awareness programmes and implement various schemes w
Schools, Colleges and Universitics across India towards the noble cause of environmental
protestion and nature conservation. The main motto of the NSF s “Save the Nature to-save the
Future” and “Go Green to save the Planet”™, NSF is a Noen-Governmenta! 180 90012015
cenified organization under the Nature Science Foundation. Public Charitable Trust managed
by a board of trustees. It is a pon-profitable Foundation registered under the Socielies
registration Act 1973 (TN Act 27 of 1975).

The authors have wken enormous efforts t prepare this *Environment Management
Audit Manual® in a big way. Trestment of the subject matter has been very simple, clear and
comprehensive. The suthors followed lucid langusge with a maximum number of il lustrativns
and photographs for casy understanding of the subject contents by the Readers. This manual
will be definitely useful for the Lead Auditors those who are conducting audits on Environment
Munagement perspectives.

| express my sincere apprecistion 1o 8l the authors in bringing out such a useful manual
and took efforts in getting Copyright and publishing this Manun) through a reputed publisher
through proper channels,

~ “(\ - CHAIRMAN
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I. GREEN CAMPUS AUDIT

Green nudit procedures includes the definition of green audit, how 10 conduct green
sudit s educationnl institugions and industrinl sectoes s per the checklist of Environment
Management Svstemis and [nternationnl Standards on ISO 140012015 and Indian Green
Building Council at 360" views? und understnding the principles and Importance of varjous
audits in the context of the organization and risk assessment, In addition, an overall ides nbout
green audits proundwork, auditing techniques, auditnon-conformity report preparation and
submission is pravided in brief” [t will be analvzed hivw to help the edicational institutions pnd
industries to mantdin the ecofriendly environment and persona! hyglene to various
stakeholders and in what way the pudit process supports the nation as a whole for the noble
cause of environmental protection and nature conservatlon which in tum to enhance the quality
of life 1o human beings (Arora, 2017).

CUreen campus audit is o type of assessment to ensure that the Institution and
Ceganization campus is geeenish in terms of planting a large number of trees and lawns in the
campué. To ensure thm the list of plants and unimals / birds available in the campus,
biodiversity conservation, water irrigation system, recyeling of water, rain harvesting systein,
site preservation, soll erosion control and landscape manugement will be evalunted (Gowri and
Harikrishnan, 2014),

First concept of Environment Audit was approved in the Earth Summit, Rio- 1992, In
Institutes practice like renewable energy varies from 60% to 30%, sewage treatment plants
only 20% (Patil er «f, 2019), Green Audit is a tool of Manpgement system used
methodologically for protection and conservetion of Environment and sustenance of
Enviromment. Green youth Leadership is 1o comprehend the relationship with the plants and
animals and moke sustninable and concerted efforts to conserve it Their active participation
in becoming examples for others,

To ensure that the campus should be greenish in terms of planting o lorge number of
hierbs, shirubs and trees including lawng which In tum to reduce the environmental pollution,
proper ‘walet irigation system, natural topography or vegetation, biodiversity conservation,
elc. implemented effectively for the benefit of thie stakeholders. Similarly, in order 1o ensure
the green campis, the eavironmentz] mansgement system, muinterance of ecofriendly cimpiis
which lead environment clean and fneat, solid staie management, recyeling of water, disposal
of sewnge and waste materials including electronic wastes and biomedical wastes, landscape
management, plastic use, eté. in the campus should be implemented effectively for the benefit
for the suikeholders,

The Environment Muanngement System Is the quantitative und qualitative daty 1o track
air, water und waste, and (o gain sctionable insights 1o improve the operational performance.
[t is used to muintain the clean and green environment that lends to the stakeholders. It provides
a 360" view of 8 surrounding campus and makes It easy for Owners /| Managers /




Environmentalists to collaborate, measure, control, and reduce environmental impacts, Finally
it leads to enhancing the quality of life Tor human beings, animals and plants, Green campus
initiatives die needed at present ncross the world due to change in environmental conditions,
globnl warming and increasing human population. It aims to make a sustainable and
environmental [riendly campus 1o the stzkebolders.

1.1. What is a Green campus?

Cireen campus is an area of the organisation or
the organisation as a whole itself is contribiting to
have an infrastructure or development thar s
structured and planned to incur less energy, less waler,
less or pollution free, less or no CO;: emission. In
certain cases, the project zone of green campus can be
self-reliable in terms of encrgy and water consumption
and with higher ratings of the project zone they can
complement or support in nutional energy and water
needs ms a part of the corpomte socigl responsibility, The green campus <apitalizstion may
ineur some little investment bit the vision of green campus is 10 satis{y the organimtional
needs by its mmple initiatives in a bigger vision to prevent the deterioration of environmentsl
resonrces

In the present scenurie; with multiple options on availebility of all materials and
gadgets with high carbon dioxide emission, the sole responsibility in choosing building
miterials and jess emitting gadgets installed in the projected project ares should be considered.
In case the organisation has to use many of the materigls that add up burden 10 the environmeni
in torms of anything that disturbs the environmental cycle (in unavoidable circumstances), the
organisation should have taken proper steps to neutralize or nullify s own emission and
produce its own needs,

Green campus is nothing but epvironmental fiendly practices and education combined
to ptomote sistainable and ecofrlendly practices along with user-friendly technology in the
campus, It creates environmental culture, develops sustainable solutions Lo énvironmental
problems and provides solutions to virious social and economic needs (Wang ez al,, 2013), It
provides the concept of green building and oxygerted building which in turn useful 1o provide
a healthy atmosphére. Proper stritegies and planning budgetary process for clean and green
cumpus is also playing an imporiant role, Tool kit for members of staff and students for o
sustninable green campus can be developed by using tools and resolirces from case studies and
practices, which are intended to inspire, encourage nnd support educational institutions nnd

industrial sectors to develop and implement their own transformative strategies (Suwartha and
Sarl, 2013).

Green campus audit s useful o detect and monitor sources of pollution, nature of
vegetation and topology which emphasizes om munagement of all tvpes of waste, energy,
water, soil, ete. It was implemented in the USA in 1970 for the first time but India is first to
implement environmental sudih compulsory in later smges (Arora, 2007 Environmental
auditing system began in the UK. China, Russia, Cermany and France in the eariv 19804, wiven
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4 handful of industrisl companies, working independently and on their own initiarives,
developed environmental suditing programmes as internal management oals to help review
and evaluate the stitus of the company's operiling units. ft enubled monngers,
environmentalists and academicians, 1o check the compliance with

 National level Environmental laws tnd regulations

e Sute level Environmental laws and regulations

« Environments) monitoring system and assessment

s Corporate policies and implementation

« Industrial policy and development

o Favironmental aulditing progriummes.

1.2, Green campus Audit Procedures

Green campus audit is a structured process of documenting the credenitinls in terms of
measurable, recording, accounting and investigating of used muterinls and its impact an the
environment and its ecology, Green audit projects the best environmental practices und
initiatives talken in the organisation at the prescribed site of audit that brings added value to the
organisation in maintaining the ccofriendly campus. The first step of the audit is ensuring that
thi organisation his & centritl role in building the green campus, in order to validate the same.

o Apply application forms of the green audit to Nature Science Foundation, Colmbatore,
Tamil Nadu, India who are the Authenticated Professionals for people qualified w0
investigate and evaluate the campus for validating the best environmental practices.

o Once the application process is over the Professional team of Auditors will have an in
house visit to the mentioned site or organisation for its claim.

o On sccounting all the green practices of the organisation or the mentioned site or

ject site a detailed repon will be given by the Auditing Professionals and the marks
will be awarded in the respective heads.

v The report will be certified and returned to the applicants. If they wish to claim with
improved murks, they can re-apply with improyed structunes with a resting period of
six months,

o [T they wish to claim the neglected marks for, they should re-apply within seven diys
after the receipt of the dewiled GAR {Green Audit Report).

« A checkelist of the green sudit process is made available in the Nature Science
Foundation's wehsite (wwiv.nsfonline.org,in) which can be downloaded for the
conduct of green sudit to verify the claims as an internol pudit.

1.3, Overview of the Green Audit Flow
a. How fo establish a Green campus?

The campus needs 1o have a vision of self-reliability at the stage of designing itselfl As
there was no awwreness about the green bulldings and green practices, the coneept of
converting the go green campus armived. The campus should have restructured its existing
facilities in arder to establish or Tollow the 2o green campus prifctices. The go green siructures
and estublishments should have a record of minimum documentation of existing records for a
three months period.

The Management of the Organization (Auditee) should be shown their inhorent
commitment towards making ecofriondly atmosphere through the green suditing and ready o
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encourage all types of green activities. They should promote all kinds of green activities such
us conduct of environment awareness progmmmes, campus farming, planting trees,
maintenance of greening, irrigation, use of biofertilizers and avoidance of chemical fertilizers
and agrochemicals on the campus etc,, before und afier the green auditing, The management
should formulate *Green and Envirgnment Policies” based on green auditing report. A clean
and healthy environment should enhance an effective teaching and learning process and
provides a conducive leaming environment to the stakeholderss. They should create the
awareness on the importance of environment through environmental education amang the
student members. Green Audit is the most efficient and ecological way o manage
environments] problems. In general, the Managsment should take responsibility to maintain
the campus which is completely free from environmental pollution which is useful for
providing a pure with ecofriendly stmosphere to the stakeholders (Staniskis and Katiliute,
2016; Sarean, 2017).

Green compus audit may be beneficial to the campus in improving the gresnery
activities which in tum useful to save the planet for future generation. (ireen campiis oudit 15 3
kind af professional care and a simple indigetiized system ubout the environment monitoring
in terms of planting a large number of trees which is the responsibility of each and every
individual who are the part of economical, financial, socinl, environmental factors. It is
necessary to conduct green audit frequently ut least once in three vedrs in campus because
students and staff members should aware of the green audit and its sdvanages tp save the
planet by means of *Go green coneept’ aiid help the institution 1o set environmental examples
fiwr the community, and therehy to educate the younyg leamers (Ribeiro er of.. 2017). Green
sudit 15 & professional and wseful ool for an Organization to determine how and where they
gre maintaining the campus eco-friendly manner. It can also be used to implement the
mitigation measures is & win-win situation for all the stakeholders and the planet It gives an
opportunity for the development of ownership, personal and socinl responsibility for the
stokeholders.

b. Aims and ohjectives of Green campus adit

« To recognise the initistives taken twowards the environment and threai to the human
health.

To provide baseline information 1o assess threat and risk,

To recognise, dingnose and resolve environmental problems.

To identify the impact by the Institution on the Environment.

Ta identify different pressures on the Institute to improve their environment.

To ensure proper utilization of resources and the health and welfare of the community.
To set a procedure for disposal of all kinds of wastes

Green cover provides pollution free air, working as a carbion sink.

Trees provide feeding points for birds and animals and provide shelter to them.

A clean campus provides a hygiene place and Minimise waste ani conserve water.
Digital and automatic technology methods can reduce the consumption of paper, gas.
waler, energy, eic.

o (Greenhouse gases emission s measured by software like Chevron Texco which s
widely used in recent days. The reduciion may be achieved by planation, Tollowing no

vehicle use in o day, use of bicycle, replagement of II:.|'_E‘l. hulbs with LED lamps, star
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rated AC and Refrigerators, maximum natural lights, use of 157 monitors than 17-187
manitor, use of renewable energy (solar, water and wind), solid waste manpgement,
water management, huzardous waste manuagerment, E-waste mansgoment, etc.

e Fucilitate India to be onc of the global leaders in the sustuinable built environment in
coming veurs and enhance the quality of life significantly.

¢ Definition of @ Green campus audit

Green campus sudit is n structured process of documenting the credentials in terms of
méasirible, recording, sccounting and investigating of used materrals and its impact on the
environment and its ecology. Green sudit projects the best environmental practices and
initiatives taken in the organisation at the preseribed site of audit that brings added value to the
organisation in maintaining the ecofriendly campus to the skeholdurs. The green campus
should have a lurge number of trees, shrubs, herbs, climbers, winers and linmas which will
provide a ecofriendly hobimt 10 the mammals, birds, flies; moths, earthworms, amphibians,
termites and various beneficinl microorganisms in the soil and air. 1t will lead 1o give a pure
atmosphere without any environmental pollution to the stakeholders in a sustainable monner
(Ounsanehy e al., 2017).

—
Gren Auditing

Orgenisagon

Flow chart of an audit process
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d. Benefits of the Green Auditing

There are several benefits on conduct of green audit by the Organization which may be
definitely useful 10 improve the campus significantly afier receiving the report of audit
(Marrone er af., 2018), The green campus audit contained methodology followed and hoth
qualitative and quantitative measurements including physical observation of greeheries in
terms of growing of werrestrial nnd aquatlc plants, animals and microflora in the cimpus, The
nutural und planted vegetation and their maintenance are alsn considered in the organization
campus through topogriphy, landscape management design and soil erosion control in
enviranment sustainable development. The following are the mujor benefits of the green
nuditing.

* Know the status of development of internal and extenal Green campus audit procedures
and implementation scenario in the Organization.

» Establishment d Gresn campus objectives und targets us on todiy 45 per the *Green and
Environment Policy’, *Indian Biodiversity Act' and “Wildlife Protection Act’ of the
Ministry of Environment, Forests ind Climate Change, New Delhi and World & Indian
Green Building Council cencepts.

*  Assigning the roles and responsibilities of Environmental Engineer and Agrioufture Stnff
to give to improve green indtiatives.

* Development of ownership, personal and social responsibility for the Organization and
its environment and developing an environmental ethic nnd value systems 1o young
uEnerations.

* Enhincement of the Organization profile and resch the plobal standards in proving the
green campus and eco-friendly atmosphere 1o the stakeholders

* [Improving the drinking water / RO water / Bore well water ( Open well water / Pond
water / Municipal or Corporation water quality throtigh the analysis of Physico-chemical
properties of water,

*  Creation of wastewater treatment fcility and solid waste management provision in the
campus for recyeling of wastewater and solid wastes to mittimize the air, water and soil
pollution,

* Suggested of availability of Biogas plant 10 the mantgement to restrict the usage of fossi
fuel in cooking purposes.

* lmplementing status of the min harvesting system, water reservoirs, percolation pond,
etc. in the campus to increase the ground water level,

*  Establishment of terrace gurden, herbal garden, kitchen, zodidc, omamental gardens, etc.
for enbancing teaching and learning and commercial exploitation.

* Treated water consumption towards plant cultivation, canteen, hostel, machinery
Cleaning, transport, toilet use and ete. on water consumption and per capita water
consumption per duy calculation.

* Swdying the campus flora by making s complete dats on ot number of both terrestrial
and aquatic plants, herbs, shrubs, climbers, twins and grasses,

* Survey of campus fiwna by conducting the number living and visiting animals, insects,
flics, moths and worms in the CAmpUs.

¢  Documentation of the number of oxygen producing and carbon dioxide absorbing plants
planted in the campus to give pure stmosphere to the smkeholders.

= Opeeation of witer iriigation, drip & sprinkler irrigation methods 1o improve the campus
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Studying the bindiversity conservation through Life Sciences and Biological Sciences
people to conserve economically important, rare and endangered plant and unimal species
in the campus ecosystem.
Recommendation in use of biofertilizers, organic and green manures, cow dung manures
and farmysrd manures for the cultivation of plants to protect the environmental health
Conduct of outreach programmes for dissemination of Green Campus motto and Green
pledge initintives to rural, tribal and urban people through Eco club, Nature club, Science
club. Fine Artsclub, Youth Red Cross unit, NCC and NSS bodies.
Actidemic credentials like major ind minor Projects, Dissertations and Thesis work on
green campus, environment protection und nature conservation by the students and stafl
members,
The plants available in the campus must be tagged with their common name and
Botanical name for the stakeholders to impat the knowledge on medicinal and
ornamental, economic and food values of plant varieties.
Mol may be signed with Government and non-CGovernmental Organizations (NGOs) o
utilize the resources for nature conservation and enviranmental protection,
Implementation of Government schenes (Swatch Bharath Abhivan under Clean India
Mission) to give pure and safy water 1 rural people und teach the importance of
cleanlingss of toilets and restrooms.
Conduction of awareness programmes and cultoral activities on global warming,
environmental changes and ecosystem maintenanee to the stakeholders.
Sieps wken for organie, inorganic, toxic, e-waste, biomedical, food. sewage waste
management, segregution of wastes and reuse methods.
Public Iranspart, low-emitring vehicles and control of cur smokes and exhaust towards
carbon accumulstion in the campus by carban foolprint studies.
Implementation of advanced methods for watering plantations (Drp irrigation, Sprinkler
irrigation, <tc.) and use of metering for water utility, loT based watering, aulomation,
witer device, remuote water lines, etc.
Percentnge of Organization’s budget for environment sustainubility efforis and green
cumpus initigtives planning end efforts,
Camptis facilities for disabled, special needs and or maternity care including security,
<afety ind health infrustructure facilities for stakeholder’s wellbeing.
Maore elficlent resolirce management, provide basis for improved sustainsbility and
ereation of plastic free campus to evolve health consciousness among the stakcholders.
Trensrt  soplommmmentnl  sdpsntinn  theainh svigesaatie. snvimmmenisl | mpnapermen
approach and improving environmental standards by making a benchmark  for
environmental protection initiatives
Best practices followed on green campus initistives in the Organization listed and
disseminated among the stakehalders.
Recommendations for improving the green initiatives, planning and efforts in the campus
after audit report w improve further,
ol k«.
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1.4. Procedures followed in Green Campus Audit

Green campus audit is a structured process of documenting the credentials in terms of
number of trees; herbs, shrubs, lawns, climbers and lianas reflected in meducing the
environmental pollution and soil erosion and useful for bindiversity conservation, landscape
munagement. natural opography and vegetation. [t isa kind of a professional 100l for assessing
the green campus. Green audit projects the best environmental practices and initiatives taken
In the organisation at the prescribed site of sudit that brings added value to the organisation in
maintaining the eco-friendly campus to the stakeholders. The first step of the audi is ensuning
that the organisation has a central role in building the green campus. In order 1o validate the
same (Adeniji, 2008),

Green campus Is not intended for the self-sustainability of the building alone, it also
involves in propagation of the green campus initiatives 4o as to be adopted by any individuals
and Grganization at & minimum cost. Green campus audit has been conducted a5 per the
checklist of Noture Science Foundation, Coimbotore, Tamil Nadu, Indin
(www.nsfonlineorgin) through the authenticated Professionals for people qualified to
investignte and evaluate the campus for validating the best environmental practices,
Professional team of SO Environment Management Audit (14001:2015), Indign Green
Ruilding Council Accredited Professionals, Expents of Green campus Lead Auditors and
Hotanists / Zoologists / Biotechnologists were selected 1o conduct the Green campus audit
process (Vinothkumar ef al,, 2021).

During the audit, the nature of plants and snimals / birds species present in the campus
were recorded. Estabiishment of lawns, trees, herbs, shrubs and climbers and establishment of
terrace [ kitchen / herbal / zodiac / omamental / medicinal gurden | aguarium and aguatic
(hydrophytes) plints in the campus were recorded. Labelling of common names and Botanical
nutnes of plants were observed. The operation of the water irrigation system, trip and sprinkler
irrigation methods and use of recycled water for irrigation purpose or any other purpose in the
campus area were noted. The number of water wells, bore wells and water reservoir facilities
i the campus were also noted as per the Audit Manual of Granamangal ef af. (2021) and
Vinothkumar ef af. (2021).

Attempts made for water scarcity during summer season towards the maintenance of
plants and frequency of watering for plantations in the campus were nowed. Biodiversity
comservation education, projects, awarencss programmes, ete.. through Indinn Biodiversity Act
and Ministry of Environment. Forests and Climate Change, Government of India snd the
vonduct of outreach programmes for dissemination of Green campus motto were recorded
(Venkataraman, 2009). Conduct of outreach programmes for dissemination of Green campus
motto to the students and staff members including public domain and signing of Mol with
Govemnment und Non-Governmental Organizations to ensure green campus activities for
future generation were noted. Technology driven solutions initiated by the Green campus
organizution can also be disseminated and documented sucoessively for propagnting the
attitude of the Green campus In wider masses,

Projecte. Dissertutions and Thesis are the acidemic effort credentials that always
fosters the mnovative ideas on thinking and implementation of new innovative apprasches
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wwards the green campus, These should be disseminated through presentations and
publications in social medii, books, magazines and joumnals so as (o sprend the innovative
ideas and methods to the broad public. These efforts taken by the students and staff were
deliberated while conducting the Green campus audit. Green sudit processes are taking place
us per the following flow-chart starting from the receipt of application forms from the auditee
(organization) and ending upon the submission of final repon to the concemed organization
within |5 days. During the audit process, the best environmental / greenery practices followed
and new initistives undertaken in the organisation to reduce the environmental pollution snd
sieps taken for nature conservation that brings added value to the arganisation in mainiaining
the eco-friendly campus to the stakeholders were assessed (IGBC, 2021; WGBC, 2021). In
uddition, the rle of students and staff members in supparting the vision and mission of the
greenery activities of the Organization is also sssessed.

The purpose of the green audit is to ensure that the pmctices {ollowed in the campus
are in accordance with the Green and Environment Policy developed by the Government and
privite agencies working with environment sustainnble development adopted by the
mstitution. The criteria, methods/procedures, checklists and recommendations used in the audit
were based on the identified risks (Ribeiro e al, 2017). The methodology includes:
preparation and filling up of questionnaire along with checklists, physical inspection of the
campus, observition and review of the document, inlerviewing responsible persons and daa
analysis, measurements and recommendations (Lesl Filho er al., 2015), The methodology
sdopted for this audit was a four step process comprising of data collection, data snalysis, best
practices followed in the campus and recommendations and suggestions given w the
organization to improve the greeneries practices further (Rajalakshmi ef af., 202 1a and 2021b).

LA.L Onsite Green Campus Audit activities

I. The opéning meeting is the first step between the audit team and auditee. In this meeting,
the purpose of the audit. the procedure is to be followed for the conduct of the audit,
document verification and the tome schedules were discussed in brief along the
Management Representatives,

L Site inspection 1 the second step for ohsite activity. In this step, the Audit team members
visited different sites in campus and sufficient photographs were tyken then and there for
prepuring the sudit report. '

3. During this onsite phase of visit, it is vivid how the various fucilities made by the
Munagement to the stukeholders without disturbing the landscape, natural topography
and vegetation 1o ensure the green campus,

4. ltis observed how the environment is protected in the canipus and by whit means an eco-
friendly atmosphers is being given o the stakeholders. It is assessed the strengths and
weaknesses of the Auditee's Manugement controls and risks associated with their failure
in Green cumpus facilities were recorded.

5. Guthering sudin evidence Jje, collecting duta and information from the auditee as por the
dudit protocol were carmied out. _

6. Anexit meeting was conducted to explain the findings of the audit with the Management
Representatives and stafl members along with the sudit team i‘n brief.

Qs
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1.4.2, Pre-Audit stage activitics

A pre-audit meeting (opening meeting) is conducted with Maonagement and
Administrative people along with staff coordinators of Energy and Environment audit process.
wherein, audit protocol and audit plan were discussed in brief. The purpose of this meeting is
to provide an opportunity to reinforce the scope and objectives of the audit and discussions
held on the practicalitics associnted with the audit. Pre-audit stage activities are an important
prerequisite Tor the green audit to meet the auditee and to gather information shout the campus
and necessary documents wens collected directly from the Organization before the initiation of
the audit processes. Audit team was sefected by the Nature Science Foundation as per the
checklist comprised of Lead Auditor of [SO (QMS 9001:2015 and EMS 14001:2015),
Botanist, Agriculture and Hodiculture Scientists from Conventiondal and Technical
Universities across India, Accredited Professionals from Indian Green Building Council,
Hydernhad and Associated Chambers of Commerce and Industry of India, New Delhi,

L4.3. Target Arcas of Green Auditing

Gireen campus audit is nothing but a professional tool 1o assess the greenery activities
in the educational institutions and give a value addition to the campus and considered as o
resource management process. Eco-campus concept mainly focuses on the efficient use of
enerpy and water; minimize waste generation or pollution and also economic efficiency. Green
campus sudit process may be undertaken at frequent intervals and their resulis can iThustrate
improvement or change over time. Eco-campus focuses on the reduction of carbon emissions,
water consumplion, wastes to landfill and enhance cnergy use conservation to integrate
environmental considerations into all contracts and services considered to have significant
environmental impacts. The green campus auditing 1= o measure the number of plants covering
trees, shrubs, herbs, climbers, twiners and lianas and animals covering mammals, birds, Mies,
moths, earthworms, smphibians and termites.

There are severnl target listad in the Green audit process in which a few are taken into
consideration as per the Indian scenario is concerned. They dre water use efficiency, energy
use efficiency, solid. e-waste biomedical, food, sewage waste management and reuse metholls,
planting of oxygen producing and carbon dioxide absorbing pants, lendscape management,
topology, vegetation, soil ¢rosion control, carbon footprint due 1o use of vehicles, electricity
and fossil fuels. drinking water quality supply. Biogas plant, rain harvesting system, water
reservoirs, percolation pond, establizhment of various herbal, temrace and omamental, gardens,
campus and flora fauna, water irrigation, implementation of Government schemes, conduction
of awareness programmes management, public transport, low-emitting vehicles and control of
car smokes and exhaust. Organization’s budget for greenery activities, campus focilities for
disabled. special needs and or maternity care, security, safety and health infrastructure facilities
for stakeholder's wellbeing.

LA44. Study urea of Flora and Fauna diversity
‘Il‘hc audit site should be quite clean, groen and has much less pollution to the rest of the
places. The campus is important not only from education and product development point of
view but also as green lung. It is frequently visited by several nature enthusiasts 10 study the
fMomi and faunal aspects. Bindiversity pravides a useful measure of the quality of the
environment und the ecological studies are mportant aspects of environment. in view of the
{:—,;1.“1-_:
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consideration of environmental quality and protection of natural flora and fauna. Similarly,
topography is also very imponant with respect to the floral and faunal diversity studies. In the
case of tapology, ultitude, longitude and latitude gre equally important in tenms of natural fora
and fauna diversity. Similar to that of topology, geology and soil conditions are playing
important in green campus establishment. The study area of audit site has a predominant red
soil impregnited with good organic matter, water holding capucity and granite, bed rock is
overlaid with shallow. sandy loam and glacial soils sre moderate 10 well drain which in turn to
support noturs] flora und fauna, Climatic conditions such 8s maximum and mininium
wemperature, maximum and minimum relative humidity, svernge annual rainfall. mean
sunshine period and wind speed during summer and winter period covering both south wesi
and north east monsoon periods are playing pivotal role.

1.5, Documentation of Green campus development

Any organisation thit ensures green campus should have detailed documentation on
the following heads that meets the environmental objectives. The green campus should
document the number of trees, shruby, herbs, climbers, twingrs and Hanas and animals such as
the number of mammals, birds, moths, houseflies, amphibinns and termites.

Accounting on Greenhouse gas emission. COz emission detalls in the campus accounting the
direct and indirect sources need o be documented well in 1eoms of usage, period of usage
(hour), the niumber of persons practicing the emission, personnel availability inside the campus,
operating time of each equipment in the campus, has to be documented. The carbon footprint
data can be calculated based on the usage of clectricity, usage of vehicles, usage of GHUs
emifting equipment, consumption of fuel for generating electricity, food and other work
pccurring. The sccounting on green practices reluted to neutralization of carbon fooiprint
should be documented periodically, The possible reduction of greenhouse gas emission can be
uchicved by enhancing the agricultuml practices, usage of free encray, usage of equipment
with no greenhouse gases {GHGs) emission, implementation of vehicle free zane, no electrivity
day. carbon free zone should he accounted and documented well (Table 1),

Accounting on Energy conservaion and management: Frequent encrgy audits or duily
chiergy audits help to maintain the record on their energy consumption. Separate metering for
individual blocks helps to identify the energy consumption and lesk. The reduction in the
cotisumption of power leads to good green campus development. Documentation on using the
less power cohsuring sppliances like higher star rated refrigerators and air coolers must be
used. Usage of CFL (Compact Fluorescent Bulb), LED {Light Emitting Diode) bulbs and solar
lamps should be accounted properly. Bullding structures should minimize energy usage and
lesk proof. Highly ventllnted building structures and usage of less cnergy devices coan be
documented well. Any practices to reduce the energy consumption can be reviewed and
documented as well (Table 2).
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Koy steps for 'Go green” concept at an Organization

Accounting on Water conservation: Metering on water usage and use of fixtures and
ipplisnces that consume less water should be documented. Practices like water usape
deeowniting on every need in individial blocks can belp 1o reduce the water usage. Proctices
like rainwater harvesting, watershed management and accounting should be documented.
Establishment of o water recycle unit, its capacity and needs of recycled water along with the
quantity should be recorded. Determination of recycled water quality should be documented
well in order 10 maintain a safe and hygiene stmosphere. Special initlatives like recveled warter
for enriching the ecology, witer conservation practices should be well documiented and
pricticed elfectively. Accounting on 3R water yse efficiency, water efficient plumbing fixtures
enabled with dunl flow faucet, sensors that provent leak and over flow tankets, metering
devices, rain water consumption and purification BySOms ' improve water gquandity
considerably (Table 3).

Waste management practice: Innovarive practices related to waste <egregation and
management must be accounted well for any organization to hive a green cimpus role, Many
citegories of wastes like hazardous and E-wastes relenzed from the green campus should be ax
minimurm as possible in terms of harmful impoct. If the orgunization ;icrtuim to relense of
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hazardous wostes, they should hiave a stringent methodology adopted for its management and
release to the environment. If the organization is an academic Institution, then the practice
related to the usage and disposal ol the harmiul chemicals and harmiul wastes should be well
documented in their laboratory usage and release. Proper sunitation, management and disposal
methods will be sccounted and their function should be transparent so 2 1o be adopted and
practiced effectively. In case of E-waste management, dithough reducet wsage of electronics
und refurhishing activities plays a2 major role in the green campus sudit, practice of uny level
of e-waste management und innovative contributions to the society as well should e
documented and sccounted in werms of adoption of the practices in their own academic as well
as non-academic Institutions { Table 4).

Indoor environmental quality: It relates to the well-being of the personnel with respect to the
ambience of the environment. The indoor infrastructure should provide proper light, heat and
ventilution for maintaining a good indoor quality to the stakeholders. Indoor ambience is
accounted in terms of breathing zone in the air-conditioned room that relates to indoor
humidity and age of indoor structure (Table 5).

Green Building marerials: As of the accounting on the building materials the wansporustion
on the recurring materials: must be documented in terms of freguency of stormge and the
availability of the materials. Green campus auditing also complements the practices of utilizmng
the resources nearby and reguiring miterials from u consent which practices the "go green’
cotcept (Tuble 6). The green building muterials should be user-friendly without causing any
sifverse effiect 1o the environment as well s to humun beings. Moreover, if the materinls are
stared for o long time, the material strength as well as quality of those materials should not be
lost. During the transportation of green building materials, the materials should not harm the
environment and srength ind quiality of mateérialy should not be misluid.

Table 1. Practices for reduced Greenhouse puses emission
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Table 3. Water canservation strategics

L. | Dual mode faucet |
2. | Acrated tups
3. | Water meter
4. | Water recyele plant
5, | Water  conserving
| plantation
6. | Rainwnter harvesting
- unit e =1 E‘i“\
eSS ——
31 “PRINCIPAL
41 Cohnge o Enggraesing aad oy

[VIN] SHERGLOA- 581 110,
runarp e WL A DI




- 7. | Rainwater
purification system
Rainwater table

-9, | Water shed

ent svatem
10, | Sensor hased water
fixtures

IIL Lenk sensors

Table 4. Waste management strategi
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L6 Practice of n Green campus Audit

A fresh green campus audit is required for any new (or) old organization to self-
evaluate one’s needs with respect 1o environmental objectives and implementation. In order to
have 1 continuous monitoring and implementation of self-sustainable practices, green audit has
to be practiced once in a year with updated practices and with consistent improvement in all
the mentioned sections of protecting the environmental objectives. Mere pructice and insist on
il green campus sudit is to créate a self-sustainable organization that doesn't affect the nature
imd assist in protecting the natural resources, earth, ecology and hiodiversity (Venkutaraman,
2009). The audit helps to assess the strength and weakness of eny organization on their self-
sustainability in long run in terms of green campus planning and efforts (Arunint eral., 2017),

The Indian Green Building Coungeil (IGBC) is & division of the Confederation of Indinn
Industry (CII), which was setup in the year 2001. It is coming under the Confederation of
Indian Industry (C11) to create and sustain an environment conducive to the development of
India as a whole and civil society through advisory and consultative processes. The vision of
the Green Building Coungil is, *T'o make a sustainable environment for a1l and facilitate India
to be one of the global leaders in the susminable envitonment by 20257, The council offers 3
lot of services which encompass developing new green building rating programmes, green
building training programmes and certification services. The council is based on 3 committee,
driven by members and consensus-centred. All the stakeholders of the building industry like
mrehitects, developers, product manufacturers, Government, academis and nodul groups take
part in the council activities through nearby chapters. The council additionally works with
several State Governments, Central Government, Warld Green Building Council, bilatern!
multilateral businesses in promoting green constructing standards in the nation to provide

ceolriendly otmosphere to everyane. }3—51“' 'h—
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The IGBC and WBBC regulates, promotes, and educstes the orgmnization for
imiplementing green building practices scross India. IGBC also conducts examinations 1o
qualify the sccredited professionals for green campus auditing. It also provides membesship to
individuals to promote sustainability and environment through green building practices. It
looks afier nnd rates the orpanization starting from the designing of the project site 1 its
implementation. Moteover, IGBC recogriise the initintives tiken wwards the environment

melnn and offer solutions to various environmental problems (IGBC, 2021 und WGBC.
2021).

Waste to Wealth

Protect notural
resources

Self-rellant Energy

Green campus audit practice and benefits

1.7. Conduet of Outreach Programmes for Dissemination of Green campus Motto

Wildlife Protection Act 1972 was enacted on 9" September, 1972 by the Parliament of
India 16 protect the wild animals, birds, and plant species to the maximum extent. The green
campus o green law is not secorded to any section of this Act. However, the indigenous {lors
and fauna should not be disturbed in the green campus. especially the landscaping and the
pathways surrounding thie green camypus should be rich in indigenous wild varieties of plants,
hirds and animals. The structures promoting the nccess of the same will be accounted for the
recognition of the green campus.

Awareness programme on the groen campus Initistives needs to be accounted in 8
sustainable monner. §ts benefits and self~sustainability con be projected for wider centric on
earth and ecology conservution. Innovative practices that add up eredentials in implementing
the green ¢campus which needs to be promered in the nwareness programme Lo the students and
sraff members including public domain (Adenijl, 2008). Technology driven solutions indtiated
by the green campus organization can also be disseminated and documented successively for
propagating the attitude of the green ¢ampus in wider masses,

Gireen campus is the certification that needs appealsal and technology dissemination for
conserving the nuture for future generation, The innovative technology developed in an
arganisation for the purpose of sustainable green huildings needs 3 witle disseminution plan. |
Resitdes the advantage of the sustainable green buildings, it is less popular snd hence must
reach its populsrity to the public. The rechnology developed at ane argunization can even be
mirde public a1 an afforduble design cost for any newly propased W wg:uu-.:t green buildings.
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Promoters of green building technologies that wre due to afford sustaihable buildings should
create awareness to the industry, organization and any voung entreprendurs. Technology
dissemination plan, awareness on green campus concept, service leaming and social
responsibility sctivities need to be planned properly 1o align 1o the objectives of the green

campus (Cardozo ef al., 2019).

¢ Technology dissemination includes newer ideas implemented in the green buildings
that promote energy conservation, witer conservation and environmental air quality
management, usage of green building materials, waste management and renewal
technologles and practice with respect to reducing the greenhouse gos emission,
Service leamning and socisl responsibility in developing new 1echnelogies with
identificd problem statements of an existing organisation 1o adopt green practices and
dissemination of the same to be followed as the principles of green campus,
Green campus Is not intended for the self-sustainability of the building ulone, it also
invalves in propugation of the green campus initiptives so as to adopt by any individuais
and organization al a minimum cost.

Project and dissertation works are academic effort credentials thit always fosters the
innovative idess on thinking and implementation of new innovative approaches. Twenty
percent of the project in the arganizations should be accounted in the areas of green building
practices either divectly or indirectly. Applied research work of the fasculties and staff members
should be implemented within the campus owing to the credential of the research, Those works
indicating the significance of empowering the green campus can be implemented ar adopred
in ather organfzations. 1f the innovation is capable of developing into entrepreneurship, then it
is highly appreciable (Cardozo et af,, 2019}, The Report of projects and dissertations whigh
are productive in methodologies should be disseminated through presentation and publication
in social media, books, mugazines and jounalk o as to spread the innovative ideas and
methods to the broad public,

1.8, Role of Plants, Animals and Microorganisms in Green campus

Ensuring the rich biodiversity in the green campus is.an important parameter. Plunts
are indicatars for assessing the varying levels of environmenml quality. In general, plints
improve the outdoor air quality with increased oxygen levels nnd reduced temperature and
carbon-di-oxide. The green and varying colour of the flowering plants improve the ambience
of the environment. The record on maintenance of the plant biomass and its mansgement are
important with respect 1o green campus initistives. The plants In the environment should
account for 75% wild or native plant wraits in the green compus. The native plant traits promote
the indigenous fauna at the site area. Hence the accountancy of 75% of the wild traits are
leveraged for the native animals and birds to a particular region. The existence of such animals
and birds in the green campus can be tecorded for the rich Mo and fauna in the proposed site
which are considered as o value addition 1o the campus, Similarly, secountability of the total
beneficial microbin populatiots such as nitrogen fixing, phasphate and potassium solubilizing
bacteria, fungi and actinomycetes are also considered for the rich biodiversity in the campus
(Choy and Karudan, 2016). All these grivups of microbes are essential accounts for a healthy
biodiversity exidtonce and conservation. Microbinl populstion in the green campus site should
be reported if possible periodically. The utilization of bacteria, fungl ngd actinomveetes inside
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NATURE SCIENCE FOUNDATION
|A Unigue Research and Development Centre for Sociery

Improvement]

APPLICATION FOR GREEN CAMPLUS AUDIT

TO EDUCATIONAL INSTITUTIONS AND INDUSTRIAL SECTORS

Reference Number

NSF/GCA2021/0rgn . Name/  dated:

Name of  the

Organization &
Address

Date of Aodit

Name of the Lead

and EMS Auditors

Is it a new Audit
{or) renewal
process?

New audit (or) Renewal sudit, tick (V) any one.
If'it is 2 Renewal audit, mention the date of last sudic:

Purpose

To ensure that the campus is greenish in terms of planting & large
number of flora and fauna which in tum 1o reduce the environmental
pollution, proper water imrigation system, natural topography, forest /
planted vegetation, blodiversity conservation, green cover areas, efc.
implemented effectively for the benefit of the stakeholders, Green
youth Leadership, green practices, social responsibility  and
Institutional values are to comprehend the relatipnship with the plants
und animals and make a sustainable environment.

LEROCEDURE.

prepared by Management and to ensure that the
environmental management system ond écosvstem
service are implemented in the camplis.

Represemative

Waulk-through Audit

Buased on the chocklists, the Green campus audit 1
carried owt in the form of observations in the
campus.

Audit team

Follow-up of action

Corrective action has 10 be undertaken and

_ Green  Campus |
implemented within the preseribed duration.

Coordinator

Reporting and
Recommendations

Submission of corrective action in the form of
report in associstion with Eco club / Student
Chapters of the Institute.

Lead Anditor |
1SC 14001:2015
EMS Auditor
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L Requirements of General feature about the Strength of an Organization

I. Total Area . Building constructed arca . Open arca

2, Year of establishment:

3, Total Strength of Students: (No. of Boys and No. of Girls }
4. Towl Strength of Hostellers: (No. of Boys and No, of Girls j

3. Toml Strength of Teaching Staff: (No. of Males_ and No. of Females__ )
6. Total Swrength of Non-Teaching Staff:__ (No. of Males__ and No. of Females )
7. Towl Strength of Employees: _ (No. of Males___and Mo, of Females___ )

8. Yeur of previous NAAC Accreditation: Grade Obumined:

9. The ratio of open space aren to total wrea:

10. Total area on campus covered in forest vegetation and planted vegetation:

[ 1. The totdl open space prest divided by total campus population:

lity hrn Hulrm:l

L LR R
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Have intemal Green campus audit procedures been
developed und implemented in the Organizition?
2. | Have programmes for the achievement of Green campus
objectives and targets been established and implemented
us on today?
3. | Whether Green campus audit and Environment audit are
sitnultansously carried out or separately carmried out?
4. | Whether Indion Biodiversity Act as per the Minisiry of
Environment, Forests and Climate Change, New Delhi.
Wildlife protection set and World & Indian Green
Building Council concepts followed?
5, | Have responsibilitles been assigned for programimes al
each appropriate function and level? (Environmental
Engincer & Agriculture St working for envitonment
monitoring)
6. | Are the following environmental aspects considered in
sufficient detail?
. Drinking water / RO water / Borewell water / Open
well water / Pond water /| Municipal or Corporation
water use snd to check quality of water through Physico-
chemical properties analvsis
b. Wastewater treatment facility
¢ Sufficient numbet of trees, shrubs, herbs and lawns
d. Solid waste management facility
e Availability of Biogas plant
£ Rain hurvesting svstem, waler reservoirs, efc
f. Ayvarium and aquatic (hydrophytes) plants
g. Establishment of terrace gurden, herbal garden,
kitchen, zoding, ornumental gardens. ste

h. Natural Topography ot Forest, Planted vegetution

— k'
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T Water well, Bore well, lake, water reservoir fcility

j. Water consumption towards plant cultivation, canteen,

hostel. machinery clesning, transport, toilet use

k. Treated water consumption towands plant cultivation,
machinerv cleaning, ransport. toilet use and ete.

I. Per capitn water consumption per day

Whether plants are tagged properly with their common
name and Botanical name for stokeholders?

Signing of Mol! with Govi. and NGOs to disseminate
Gireen campus moito and pledge

Biodiversity conservation of plants, animals  and
wildlife, genetic resources (Endungered and endemic
species) at cach appropriste function and level?

10.

Are any hioferiilizars, organic manures, farmyvard
manures, vermicompost, green manures and chemical
fertitizers used for maintaining plants?

Fsiablishment of berbal garden, zodiac garden,
medicinal garden, kitchen garden, terrace garden and
ornamental plants garden in the campus

Implementation of Government  schemes {Swatch
Bharath Abhiyan under Clean Indin Mission)

13,

Functioning of Nawre club, Eco club, Cell, Forum,
Association, NCC, NSS bodies and Social Service
Lengue for students and stafl members on biodiversity
conservation, green campus development. etc.

L4,

Conduction of awareness programmes and cultural
activities an global warming, environmental changes
and ecosvatem makntenance to the stakeholders

15.

Conduction of outrench progrsmmes for dissemination
of green campus initistives, natural  resources,
environmental pollution and biodiversity conservation
to rural, tribal and wrban people

16.

Implementation of composting pits, vermlcompost unit,
recyeling of kitchen wastes collected from Hostels,
Cunteens, Cafeteria, Food court and other places

17.

Miintenance of plantations in the campus and steps

taken for water scarcity during summer scason (o
muaintain plants

18,

Steps taken for organic, Inorganic, Toxie, e-waste,
biomedicdl, food, sewage waste management,
n of wastes and reuse methods

19.

Public transport, low-emitting vehicles and coatrol of
cir smokes and exhiust

Observation on the site preservation, soil erosion control

andhnnts:dpcmmnpgnm L
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21, | Projects and Dissenution works and  Scholarly
publications on environmental science and monagement
carried out by students and staff members

22, | lmplementation of advanced methods for watenng
plantations {Drip irrigation, Sprinkler irrigation, et¢.)
23. | Use of metering for water utility, lof besed watering,
sitomution, water device, remote water lines, ec.”

24. | Percentage of Organization’s budget for environment
sustuinnhility effors

25, | Campus facilities for disabled, special needs and or
muternity. caré including sccurity, saféty and health
infrastructure fhcilities for stakeholder's wellbeing

* Applicable for Industrial sactors
** A minimum of 50% criteria should be anained

Total number of Flowering plant species inside the Campus
Total number of Non-Flowering plant species inside the Campus
Total number of living Animals inside the Camnpus
Total number of visiting Animals inside the Campus
Total number of living Birds inside the Campus
Total number of visiting Birds inside the Campus
Total number of Aquarium
Total number of Aquatic (hydrophytes) plant species
Percentage of Forest Vegetation
Percentage of Planed Vegetation
Percentage of Water consumplion to totul humin population
Percentage of Water consumption to totil Oorn and Miuna
Per capita witer consumption per day

.,'I.:
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Note: Thiz Awdit process and Certificates are valid for three years only from the date of Audit,

Signature of the Chairmun Signature of the Lead Auditor
Signature of the EMS Anditor Signature of the IGBC / LEED AP Auditor

Envirgnment Management System Indian Green Building Council

(150 140012015, TUVY NORD) Leadership Energy and Environment Design
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NATURE SCIENCE FOUNDATION

|A Unique Research and Development Centre for Society
Improvement|

g N T

APPLICATION FGR_EN\’IR{}NMENTAL AUDIT
(ECO AUDIT) TO EDUCATIONAL INSTITUTIONS AND

INDUSTRIAL SECT ORS
Reference Number [ NSEECOR021-22/0rgnName/  dated:
Name of the
Organization &
Address
Date of Audit
Name of the Lead and
EMS Aunditors
Is it » new Audit (or) | New audit {or) Renewal audit, tick (V) any one.
renewal process? If it Is o Renewal audit, mention the date of last audit:
Parpose To cnsure that the environmental manigerment system.

maintenance of ecofriendly campus which lead environment
clean and neat, solid waste monagement, reeyveling of water,
disposal of sewage and waste materials, landscape management,
carbon footprint, zero emission vehicle poficy, purchase policy
for eco-friendly covers, etc. implemented effectively for the
benefit of the stakeholdets. Ecofriendly youth leadership, green
practices, social responsibility and Instingtional values are to
comprehend the relationship with the ecosysiem for sustainable
environment. ]
PROCEDURE e |

Fach year a plan for the Environmental audit Munagement
|s prepared by Management and 1o ensure that | Representative
the environmental management system is
implemented in the campus.
Walk-through Aulit Based on the checklists, the environmenal | Audit team
audit is carried out in the form of observations
in the campus.
Follow-up of sction Corrective action has to be undertaken and Environmental
implemented within the prescribed duration, | Coardinator
Reporting and Submission of corrective action in the form of | Lead Auditor
Recommendations eeport in association with Eco club/ Student | 150 14001:2015
Chspters of the Institute. EMS Auditor l'
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1. Requiremenis of general features
1. Totnl Aren , Building constructed orea , Open nrea
2. Year ol establishment;

1, Tonal Swength of Students: (No. of Boys anid No. of Girls |
4. Total Strength of Hostellers; No, of Boys and No, of Girls )
5. Total Strength of Teaching Staff: (Mo. of Males and No. of Females )

6. Total Strength of Non-Teaching Stail: _ (No. of Males___ond No, of Females_ )

7. Total Strenggth of Emplovees: _ (No. of Males___and No. of Females )

8. Year of previous NAAC Accreditution: Cimade Obtained:

9, The ratio of open space arca to total area:

10, Total area on campus covered in forest vegetation und planted vegetation:

11, The total open space area divided by total campus population:

12, Rutio of ground parking aren, carpet area and building constructed ured to total campus

aren:
13, Towal Number of vehicles of all stakeholders (No. of Buses: . No, of Cars: , No. of
Muotoreyeles: . No. of Trucks: )

IL Quantitative Measurements

. | Have imernal Environment audit procedures been
developed and implemented in the Organlzation?

2. | Huve programmes for the nchievement ol environmental
objectives and wrgets been established and implemented
as on today?

1, | Huve responsibilities been assigned for programmes ot
epch appropriste function and level? (Environmental
Engineer & Agriculture Staff working for environment
monitoring)

4. | Are the following environmental aspects considered in
aufficient dewail?

a. Drinking water / RO water / Borewell water 7 Open
well water / Pond water | Municipal or Corporation
water uso tnd 10 check quality of water through Physico-
chemical properties analvsis

b. Wastewater treatment facility

¢. Hizardous and wxic material disposal facility

d. Solid waste management facility

. Rencwable energy utilization (Selar panel, wind mill,
solur water heater, etc)

[ Alr vemilation ot Indoor / Outdoor suditarium,
seminar / conference halls, classronms, hostel, canteen,
«(aff rooms. laboratories, restrooms, €1C.

L Acoustic proof in indoor auditorium, seminar /
conlerence Halls

. Awiiilabilitv of Biogas plant

ot )
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i. Rain harvesting system, water reservolrs, elc.

|. Incinerator for napkin disposal use

k. Housekeeping, storage, areas, piping, plumping angd
gic. in a proper way

I. Sign boards indicating plastic free campus, tobacco
free campuis, don't waste water, don’t walk on the lawms,

don't plug flowers, cte.

m. The mtio of Environment sustainability courses
(Environmental Science, Engincering, Technology.
Management, Monitoring, Climate change, Global
warming, | to tolal courses / subjects

n. Per capita water consumption per day

Signing of MoU with Govt and NGOs to ensure
ecafriendly campus maintenance

Implementation of Govermnment schemis (Swachh
Bharath Abhivan under Clean India Mission)

Functioning of Nature club, Eco club, Cell, Forum,
Association, NCC, NSS bodies and Social Service
League for Students and staff members on enyironment
conservation

Conduction of awareness programmes and cultural
activities for environmental monitoring and ecosystem
maintenance to the stakeholders

Conduction of outreach programmes for dissemination
of natural resoyrees and environmental pollution

10,

Implementation of composting pits, vermicompost unit,
recyeling of kitchen wastes collected from hostels,
canteens, and other places

Steps taken for organic, inorganic, loxic, e-wasie,
biomedienl, food, sewage waste management,
tion of wastes and reuse methods

Public transport, low-carbon emitting vehicles, battery
operated vehicles, bicycles, biofuel use and contrl of

car smokes and exhaust with respect to routine FC

SOTVICES

13.

Dbservation on the site preservation, soil erosion control
und landscape management

14

Projects und Dissertation works and  Scholarly
publicitions on environmentl science, enginecring.
technology and management carried out by siudenis and
stufl members

15,

Steps taken to take care of daylighting, AC machine hewt
and ¢arbon digxide emission & carbon sequestration®

Eco-friendly Refrigerants, instruments and materials use
including Energy efficiency measures taken * L~

AL —
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17, | Mechanism ol moniorng envircohmeiital pirameters
(Temperature, Relutive humidity, Rainfall, Sunshine,
Wind speed, dew point)*

I8, | Are the required resources (c.g. personnel skill
development, procuretnent, finance, eic) for
implemenumion and control of the environmeninl
manugement system provided by Management?

19. | Any mosquitos and vectors and predstors identified in

the campus which are the root cause of various discases
spreading to students?

20. | Any Digital / Automatic technology is adopted to reduce
consumption of paper. gas, waler, energy. ele.

21, | Are all monitoring equigment appropriately maintuined
iand calibrmed?

2 Impactful Organization programmis on climate change,
globsl warming, etvironmental protection, efe.

23, | New initiatives to decrease private vehicles on campus
12 reduce carbon emission

* Applicable for Industrial sectors
*» A minimum of $0% criteria should be attained

Mensurement of Carbon footprint in the Campus _

The level of Carbon dioxide will be measured in different places across the
Organization campus using & portable CO: Analyzer (Non dispersive infra-red meter): In
addition, the atmospheric temperature, relative humidity and dew point will also he megsured
using the advanced automaric CO: Analyzer, Carbon footprint will be calculated based on the
stage of calculation & stated in the www.carbonfootprint.com, which is the sum of electricity
usuge per vear and trunsportation per year,

. Electricity usage per year

The COy; emission from eleciriciny

= {electricity usage per vear in kKWh/1000) x 0.34

={ 0 kWh/ 1000} x 0.84 (is the coefficient to convert KWh 10 meétric tons)

=[] metric Wwns
b Transportation per year (Shutile)
= [Niimber of the shutile buses in the Campus X total trips for shuttle bus serviee euch day x
approximate travel distance of a wehicle each day inside campus only (in kilometers) x
IS0 x 0.0)

=0 x0x0x365)100%) % 0.0]

= ) metric tons
Notwe:

365 is the number of working days per vear

0,01 is the coefficient to calculate the emission in metric tons per Ii.:i;l km for bus

] ™
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¢. Transpartation per year (Car)
= (Number of cars entering the Organization promises X 2 X approximate travel distance of o
vehicle each day inside campus only (in kilomeners) x 365/100) x 0.02
= ((0 % 0x 0x 365)100)) x 0.02
= () metric tons
Noves:
365 is the number of working days per year
0.02 is the coefficient to caleulate the emission in metric tons per 100 km car

i . Transportation per year {Motorcycle)
= (Number of motorcycle entering the Campus x 2 x upproximate travel distance of a vehicle
each day inside campus only {in kilometres) X 365/100) x 0.00
= ((0 x 0 x 0 x 365)/ 1000 x 0.01
= () mitric tons
| Nivtes:
365 is the number of working days per vear
0,01 s the coefficiant to catculate the emission in metric tons per 100 km for moloreyele

¢. Total Carbon dioxide emission per year
= total emission from clectricity usage + transporiation (bus, car, moloreycle, trucks)
=0+ (0 +0+0)
=0 metric tons

Reference of Set values of CO; level

% 380-1000 ppm: Typical level found in occupied spaces with good air exchange along with
pure air,

L

» 1000-2000 ppm: Moderate level nssociaied with complaints of drowsiness and poor air
quality.

» 2000-5000 ppm: Critical level associnied with headaches, sleepiness, and stagnant, stale.
stuffy nir. Poor conicentrition, loss of attention, increased heart rate and slight nausea may

present.

Note: This Audit provess and Certificates are valid for three years only from the date of Awdit

Signature of the Chalrman Signature of the Lead Auditor

Signature of the EMS Auditor Signature of the IGBC / LEED AP Auditor
Environment Management System Indian Green Building Council
(150 14001:2015, TUV NORD) Leadership Energy and Environment Design
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NATURE SCIENCE FOUNDATION

[A Unique Research and Development Centee for Socien

Improvement|

APPLICATION FOR ENERGY AUDIT
TO EDUCATIONAL INSTITUTIONS AND INDUSTRIAL SECTORS

Heference Number

NSFIENAZD21-22/0rgnNume’  duted:

the
&

Name of

Organizition
Address

| Date of Audit

Name of the Lend und
EMS Auditors

Is it & new Audit {or)
renewal process?

New audit (or) Renewnl audit, tick (V) any ane.
If i1 is & Renewal audit, mention the date of lnst audit:

Purpose

To ensure that the Organization 15 involving energy savings and
consumptions towards the roadmap of the National development
sconomy by assessing the electric current usage through Energy
oudit As per the Energy Conservation Act, 2001, Eneray Audit
is needed for the verification, monitoring, conservation and
analysis of use of energy efficiency with cost benefit analysis and
an setion plan w reduce energy consumption. Carbon footprint
in terms of carbon dioxide emission due to electricity usnge in
the campus will be ealeulated

| Ench year a plan for th

| Resy
Management
Representative

,ir-.l'-q.q.lltl;'_-;'-|1'|
AR T Y
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e Energy audit is
prepared by Management and to ensure that
the environmental muanagement sysiem is
implemented in the campus.

Walk-through Audit

Based on the checklists, the energy audit is
carried out in the form of obgervatioms in the
campus and report and recommendations are
ta e given to the concern Organization

Audit team

Follow-up ol uction

Corrective action has w be undertaken and
implemented within the preseribid duration.

Encrgy  audit
Coordinsror

Reporting and
Recommendalions

LEED AP /BEE
ISO 140012015
EMS Auditor

Submission of cortective action in the form of
repart In associntion with Energy. ¢lub |

| Student Chiagilers of the Institute.

aTe LR

134 PRINCIPAL




| Hove inteenal avdit procedires

implemented in the Organization?

Have pragrammes for the achievement of energy efficiency
and conservation objectives been established end
implemented as on today in the campus?

Fins & Management Representative, Electrical Engineer,
Staff incharge been nssigned for energy savings on power
consumptions?

Fave programmes for the achievement of prescribed
financisl outlay for current bills for each building in the
campus towards power consumptions?

Has the organization ensured that personnel performing
environmental specific tasks have the required knowledge
on cnergy audit (e.g. education, fmining programme
seminar, workshop, camp, etc.)?

Are objectives and targets docurnented towards energy
uudit periodically and any Register is made?

Any analysis of energy flows for energy conservation in
terms of the tmount of energy input into the system without
negntively affecting the owrput in buildings

Implications of alternative energy efficiency measures
sufficient to sutisfy the financial eriteria of sophisticated
investors

Identification of the most efficient mnd cost-effective
Energy Conservation Opportunities (ECOs) or Measures
(ECMs) taken by the Management

10,

Are the following energy efficiency and conseérvition
aspects considered in sufficient detail?

u, Fluorescent (tube) lights, Incandescent lamp and sodium
vapour lights are reploced with CFL / LED lamps

b. Number of Uninterruptible power supply (UPS) snd
Power generators for power back-up o alternative current
supply facility in esch building

c. Number of solar panels, solar lights, solar witer heaters,
electric waier hester installed

d. Automatic sprinkler sysiem used {or irmigation purpose

¢, Ultrasviolet lights and any other harmful lights used with
safety precautions

f. Anempt in reducing the energy expense and carbon
foolprint

g Dmposal facility for hazardous arise from electrical
| gadgets, equipment and installation

h. Renewable energy utllization (solar panel, wind milllc™ | E‘
VLY "_:_.__,..-"
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1. Natural / Mechanical air ventilution st Indoor / Outdoor
suditorium, stadium, seminar halls, etc,

J- Sign boards indicating Switch OFF / ON, Danger i
Electrical equipment and Power trinsformers in the campus

L1, | Signing of Mol with Govi. and NGOs to ensure about the
energy conservation and efficiency in the compus

12 | Conduction of awareness programmes snd  outreach
programimes on the energy conservation and efficiency

13, | The details of public transport, battery operated / electric
vehicles, biofuel use, exhaust fans, boiling water system,
chillers and gevsers on energy savings mode

14, | Projects and Disseration works on the energy conservation
and efficiency carried out by students and staff members:

5. | Sieps taken to ke care of doylighting, AC muchines heut
emission and ecofriendly Refrigerators, sic.

16. |Use of water metering, loT based energy efficiency
practices, remote waterlines, automation of electrical
fittings and gadgets 1o save energy

17. | Are all monitoring elecirical equipment appeoprimely
maintained und calibrated!

18, | Are any enerygy conservation wechnologies and rettofit for
energy conservation equipment being implemented?

19, | Skylight roof ratio, fenestration plan and Daylight
illuminance in building construction towards energy
efficiency®

0. | Any Automatic Lighting Shutoff with cccupancy Sensors
and Timers, Exterior / [nterior lighting control fheility®

21, | Have any rooms and guest suites o master control device at
the main room entry that controls all permionently installed
luminaires and swilched receplacles®

22. | Total electricity usage divided by total campus’ population
(kWh per person)

23. | The ratio of renewable energy production divided by total
CNCIEY WRAEE Por year

24, | Total carbon footprint divided by total cumpus’ populstion
{metnic tons per person)

25, | Elements of green building implementation as reflected in
all construction and repovation policies

6. | Greenhouse gas emission reduction awireness programme
10 the stubicholders

* Applicable for Industrial sectors

=
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L.
5 Flouresecent Lamps
3, Halogen Lamps
4. | Sodium Vapour Lamp
5. CFL
6. | LED Focusing Light
1. Tube Li
8. Solnr Water Heater
9, Solar Panel
10, | UPS
11. | LCD Projectors
12. | Refrigerators
13, | Varanda Light load
14, | Varanda LED Light Load
15, | Solar Street Lights !
i6. | Lifi |
17. Water Doctors
8. | RO Water Plant & Water Purification System
19, | AC (Split. Window and Centralized AC)
20, Stabilizers
21. Inverters & Converters
22, | Air Cooler
33, | Celling Fans
24, | Pedestal Fans
25. Table Fans
26. | Portable Fans
27 Generators
28. | Pumps
20, Motors
30 Compressors
3 Vacuum Cleaner
32 Biogas Plant
33, | Drip & Sprinkiers Irrigation
34, | Ventilators
35, | Exhaust Fans
36, Insect Trop
37. Automatic Lights
18. | Internet Connectivity
9. | Podium containing Mike, Speakers, Amplifiers,
o Radio, Camera, Sensors, ¢ic. | Wa |
197 priNCIPAL dvelep
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Computers, Laptops, iPad, Dot matrix Printer
40, Laser printers, Xerox Machines, Scanners, Server
Fax machines, Inverier with UPS
Equipment, Instruments und Muchineries
reluted to Life Sciences und Biological Sciences
including  Biotechnology, Nanotechnology,
Food Technology, ete.
Electronic Balunces, pH Meter, Hot-air-Oven,
Microwave Oven, Laminar Air Flow, Autocluve,
Microscopes, Refrigerators, Rotatory Eviaporators,
Centrifupes, Electrophoretic npparntus,
Chromutography devices, Grinders, Mixers, Deep
Freezers, BOD Incubator, COD Digester,
Extraction apparstus, Incubstors, CO; incubstor,
4l Heating Mantle, Vacuum pump, Vortex mixer,
© | Maognetic stirrer, Gel rocker, Sonicator, Growth
Chambers, Alr curtains, Aerators,
Spectropinotometers,  Calorimeters,  Turbidity
meter, Colony Counter Water bath, Dry buth,
Thermocseler, Gene gun, Gel Documentation
System, Transilluminstor, Ice maker, ELISA
Reader & Wisher, Aquarium, Zebrafish / animal
house facility, Mechanical & Orbital Shakers,
Cyclo mixer, Lyophilizer, Incinerators, Ammeter,
Flame Photometer, Fluorimetar, Fermentors,
Reactors, Particle size Analyvzer, XRD, FTIR,
Muifle Furpace
Chemical Sciences and Engincering Equipment
[ Machines
Disvlistion Units, Flow through strmight pipe,
Packed bed distillation, Roll crusher, Jaw crisher,
42 | Sieve analysis machine, Shell and twbe heut
exchangers, Plate and frame filter press, Fume
hood, Fluorimeter, Venturimeter, Orifice meter,
Nephelometer, Membrane Filtration Apparatus,
Sieve set machine, Jar test apparatus
Electrical, Electronics and Communication
Engineering Equipment / Machines
DC Shut motor, DC Series maotor, DC Compound
moter, DC Shumt motor, DC Compound
43 generitor, DC series generator, Single phase &
© | Three phase transformers, Single phase & Three
phase auto transformers, Loading rheostat, single
phase & Three phase, Inductive & Capacitive load,
Power clectronics trainer kits, Three phase squirrel

)

2,

coge indugtion motor, Single phase & Threephase | -~ 1

e
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induction motor, Three phase slip ring induction
maotor, AC generator, Stabilizers, Synchronizer,
Half and Fully controlled converters;, Buck, Boost
and buck-boost converters, Single phase and Three
phase inverers, Synchros, CRO, DSO, CRO,
Microprocessor  trainer  kits, Microcontroller
trainer kits, Arudino trainer kits, Digital
electronics trainer kits, Flip-flops, Counters, Half
adder, Full adder cincuits,

Mechanical Engineering Equipment/ Machines
Lathe machine, Milling machine, Drilling
machine, Slotting machine, Shaping machine,
Cylindrical, Grinding. Coordinate Measuring,
Universal testing devices, Thermal Conductor, Air
Compressor, Single Cylinder 4 Swroke [iesel
Engine, CNC Tuming Centre, Kaplan, turbine,
Pelton  wheel turbine, Francis  trbine,
Venturimeter, Orifice meter, Nephelometer, CAD
& CAM machines, Tensile strength apparatus,
Y ounggus modules apparatus, XRD machines,

44,

Civil Engineering Equipment / Machines
Compressing testing machime, Universal testing
machine, Losding Frame, Flow Cytometer, Total
Station, Theodolites, Flexure testing machine,
Sieve set. Slump cone apparatus, Compaction
fuctor apparatus, Torsion testing & Izod impact
testing machines, Hardness testing machine, Beam
deflection test apparntus, Le Chateliers apparatus,
Vicuts apparatus, Centrifugal Pump, Gear Pump,
Submersible pump, Reciprocatng Pump, Pelion
Wheel turbine, Francis wrbines / Kaplon turbine,
Conductivity meter, Jar test apparsus, BOD
incubntor, COD digester, Direct shear apparatus,
Triaxinl shear spparatus, Hyvdrometer, Relative
Density apparntus, Vee Bee Consistometer, CBR
Apparatus, Turbidity meter.

45

-

Textile Technology Equipment / Machines
Ring spinning. Retor spinning, Weaving machine,
Ruti C loom, Circular Kmisting machine, Curing
chamber, Wash Fastness Tester, Stroamer,
Washing machine, Dryver,

{E{.,{H "ﬂ_,.-"
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Measurement of Carbon footprint in the Campus

The level of Carbon dioxide will be mehsured in differemt ploces seross the
Organization cumpus using a portable CO: Analyzer (Non dispersive infra-red meter), In
sddition, the atmospheric temperature, relative humidity and dew potnt will also be measured
using the advanced sutomatic CO; Analyzer, Carbon foatprint will be calculated bused on the
stage of calculstion as stated in the www.carbonfootprint.com, which is the sum of electnicity
usage per year and transportation per year.
a. Electricity usage per year

The COy emission from electricity

= (electnicity usage per year in KWh/1000) x 0.84

= (0 kWh/1000) x 0.84 (is the cocfTicient to convert kWh to metric tons)

= () metric tons
b. Total carbon dioxide emission per year

=total emission from electricity usage + transportation (bus, car, motorcycle, trucks)

=0+(0+0=0+)

= [ melric tons
Reference of Set values of CO2 level
# 350-1000 ppm: Typical level found n occupied spaces with good air exchange / pure air.
= 1000-2000 ppun; Moderdte level associnted with drowsiness and poor air quality.
= 2000-3000 ppm: Critical level associaled with headaches, sleepiness, and stagnant, stuffy

air. Poor concentration, loss of attention, increased heart rate and stight nausen may present.

June

July
.-\IJ-ELISI
Seplember
Octivber
November
December

o bl Bl P R B [ b 75
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Note: This Audit process and Certificates are valid far three yeurs only from the date of Awdir.

Signature of Auditing Chairman Signature of the Lead Auditor
Signature of the EMS Auditor Signature of the BEE / LEED AP Auoditor
Environment Management System Bureau of Energy Efficiency
(150 [4001:2015, TUV NORD) Leadership Energy and Envirijﬂmnl [resign
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NATURE SCIENCE FOUNDATION

|A Unigue Resenreh and Development Centre fur Society

Improvement|

APPLICATION FOR HYGIENE AUDIT
TO EDUCATIONAL INSTITUTIONS AND INDUSTRIAL SECTORS

Reference Number | NSF/HYA2021-22/OmnName/  dated:

Name of  the

Organization &

Address

Date of Andit

Name of the Lead

and EMS Auditors i

Is it a new Audit | New audit (or) Renewnl audit, tick (V) any one. '

(or) renewal | ITit is a Renewal audit, mention the date of lnst andit:

process?

Purpose To ensure that the hygienic environmentil management systcm.
maintenance of environmental and personal hygiene, availability of
clean resources, maintenance of water and food supply and hyglene,
cleanliness ensured at the site of disposal of human waste materials
and personal safety in the campus are being implemented effectively.
Hygiene audit will provide an insight into how an organization
operates in & sustainable manner in terms of personal hygiene to the

| stakeholders.

PROCEDURE

Each year a plan for the hygiene audit is prepared

by Munagement and to ensure that the entire | Representative
hygiente environmental management system is
implemented to ensune health and personal safety
in maintaining hygiene to the stakeholdeis.

Walk-through Audit

Based on the checklists, the hygiene audit is
cartied out in the form of observations in the
CHTIPUS.

Audit team

Follow-up of action

Corrective nction has to be undertaken and

Campus hygiene
implemented within the prescribed duration.

Coordinator

Reporting and
Recommendations

Submission of corrective action in the form of
report in ussocistion with the hygiene club /
Student Chapters of the Institure:

Food Safety
Lead Auditor
EMS Auditor

'S
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L Qualitative and quantitative measurements

[ {nu. internal Iugm < audit p prui:ndum been de d;-.rclupm:l and

implemented in the Organization?

Have prozrammes for the achievement of personal hygiene
and safety objectives been estahlished and implemented as
on today in the campus?

Other hygiene specific issues on site such as housekeeping.
stornge and availability of consumables, areas, piping,
sanitation schedule and instruments

Whether the concepts of ‘Food Safety Management System”
and “Food Safety Standard”® are followed?

Has o Management Representative, Hygiene specialis,
Food safety officer, Lobanitory staff been assigned?

Are the following parameters considered in sufficient
detnil? (with proper sign board / instructions)

g Wash room facility with liquid detergent, soap, towel,
tissue paper roll, sanitiser, dryver, elc.

b, Hand wash facility with liquid detergent, soap, towel,

samitiser, eic.

¢, RO, potable and drinking water facility

d. Napkin disposal facility with incinerators

e. Sufficient natural and mechanical ventilation facility

f. Practice of personil hvgiene and safely measures

{. Prnctice of water recveling and monagement system

& Analysis of water quality ussessment

h. Implementation of advanced methods for waste disposdl
system and recycling

Whether food handlers, mainly cameen, hostel and

restayrants, guest house employees, wear proper aprons,
headgear, hand gloves etc.

Monitoring of efficient hand wash, urinals and latrine and
bath room fiecilities in the campus.

Details of pest management strategies adopted (cockronch
traps, rodents control measures, insect repellents and other
control facilities)

Signing of MoU with Govt. and NGOs to ensure ecofriendly
cumpus maintenance

Implementation of Government schemes (Swachh Bharath
Abhivun — Clean Indis Mission)

Functioning of personal and environmental hygiene Clubs
and Forams to ensure hygiene campus

Conduction of outreach programmes for dissemination of
healthy hygiene campus motto and their initiatives




14, | Food supplies are obinined from licensed or spproved
sotirces and people®

15. | Food preparation srea is clean, free of insect pests and in a
good state of repair along with proper water supply.

16. | Number of Freezers, Chillers, Microwave oven, Grinders,
Maxies, electric stoves and other equipment are neatly
used®

17. | Refreshment areas and dining halls, including walls and
pillars are kept clean and free of insect pests including
unwanted articles (e.g. carton boxes).

18, | Fixtures (c.g. fans and lighting) and fumiture (e.g. tbles and |
chairs) are kept cledn.

19. | Projects and Disseriation works on environmental sclénce
and mansgement carried out by students and staff members |

11, Personal hygiene, maintenance & sanitation mensures undertaken

CROTA) VRIEnE.

CATRILE RO TMCASUTES DROeiidwen

1. | No person suffering from a disease or illness

or with open wounds or burns is involved in

handling of food or materisls which come in

contact with food*

2. | Food handlers maintain personal cleanliness

(clean clothes, trimmed nalls & water proof

bandage etc.) and personal behaviour (hand

washing, no smoking, no spitting etc.)*

3. | Food handlers are equipped with suitable

aprons, gloves, headgear, ete; wherever

necessury®

4, | Cleaning of equipment, food premises is done

as per cleaning schedule & cleaning

programme. There should be no stagnation of

water in food zones*

5. | Preventive maintenance of equipment and

machinery are carried out regularly as per the

instructions of the manufacturer®

| 6 |Pest control program is dvmilable & pest

control activities are carried out by trained and

experienced persannel® .

7. | No signs of pest activity or infestation in |
ises (epgs, larvae, fheces e1e)®

8. |Dmins are designed 10 meet expected flow '

loads and equipped with grease and cockroach |

im0 caplure oontmminants and pesis™ £ }'},‘
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9. | Chesk food servants with worn of the
Jewellery omumemals such @ necklice,
bangles, Tings, curings, nose pins, septum
nose rings, anklets, bracelets, hair clips, 1.

L Enumeration Microbial Population density ut different places in the College

Number of bacterial, fungal and actinomycete calonies in
Dining halls, Hostels, Food preparation and storage aress
2. | Number of bacterial, fungal and actinomycete colonies in
Canteen, Restourants and Food court

3. | Numbet of bucterial, fungal and actinomycete colonies in
Seminir halls / Conference holls / Auditorium / Stadium
regions

4. | Number of bacterial, fungal and actinomyeete colonies in
Class Rooms and other teaching and leaming places

5. | Number of bacterial, fungal and actinomycete colonies in

Laborstories
5. | Number of bacterial, fungal and actinomycete colonies in
Management Representatives f Vice-

Chancellor/Registrar/Dean Principal Director/HoD's
Room/ Teaching / Non-Teaching  staff
Cabins/'Coordinators, elc,
* Applicable for Industrial sectors
** = A minimuom of 50% criteris should be anained
# Greater than 25 ofu is high. 10-25 ¢fu is moderate, lesser than 10 cfis is low
¥ Microbial fpad as deroflora will be counted using Perri plates containing Potate Dextrose
Ayar, Nutrignt Agar and Casein Nitrate Agar Media for fungi, bacteria and aetinonsycetes:
respoctively. Microbiul load will be axsessed in air af the time of assessment In different places

Note: This Audit process and Certificates are valid for three years only from the date of Audit.

Signature of Auditing Chairman Signature of the Lead Auditor
Signature of the EMS Auditor Signuture of the Food Safety Auditor
Environment Munagement System Food Safety Management System

(IS0 14061:2015, TUV NORD) (IS0 Safety Standards FSMS 22000




NATURE SCIENCE FOUNDATION

IA Unigue Research and Development Centre Tor Society
Improvement)

APPLICATION FOR ACADEMIC AND ADMINISTRATIVE AUDITS

TO EDUCATIONAL INSTITUTIONS

Reference Number NSF/AAA 2022/ Orgn, Name/

Dated:

Name of the Organization & Address

Drte of Academic & Administrative Audit

Name of the Lead Auditors

Name of the Lead Auditing Chairman I

Ts it a new Audit (or) renewsl process? New audit (or) Renewal audit, tick (V) |
any one. Ifit is a Renewal audit, méntion
the date of last audit:

Aim and r Objectives of A & Admini '

The main aim of the Academic & Administrative Audit is to encourage reviews about the
Educational Institutions from the peers that are inside and outside of the Institutions by
vigiting the sites and conducting a self-study ahout the processes carried out there.

This helps them to ensure the quality of the standards in compurison with the previouslv
set benchmurks by the NAAC / NBA/ other Accreditation Bodies. Further, the Institutes
get an opportunity to understand the shortcomings and improve the quality of education
of the various processes und systems of the Institutions.

This includes evaluation of all the curricular and co-curricular programmes and pctivities
which eventually helps the Institutes to maintain the high education standards on a long-
term basis for future prospects.

The purpose of the Academic and Administrative Audit is to evaluate the performance of
the various Depaniments and Institution and give suggestions for further improvement of
:hc_ c!:.faliu-* of teaching, resenrch, administration, and cumncular and extra-curricular
BCLvines,

It is useful to prepare a Self Swudy Report (SSR) for the purpose of Instiution / Department
grading which aims to encourage self-evaluation, accountability, resenrch. and innovition
in teaching and leaming.

[t-will also help to create healthy competition in curriculur und extracurricilar activitics
among the institutions / Departments: The grading will be pecfurined based on the valid
documents and question wise as per the following criteria

205 (VIR SHTRIGUOA S8 910,



The advmman u!'an u:adﬂm:c audll are mnnil'uld zmch ns, b-lu not limited:

For Students: It helps in eliminating unnecessary workload and dwells mainly on those
exsentinlly required for the success of a student’s career.

For Teachers: It helps in clarifying their roles and responsibilities and thus avoids conflicts,

For Emplovers: It ensures availability of well-rounded studems who can contribute from
day ome itself.

For Administrators: [t gives an insight into the overnll quality of the mstitution including
its strengths. wesknesses, opportunities and threats.

For Munsgement: Il ensures the proper use and effectiveneds of the processes, svstems,
infristructure, pructices, infrastructure, HR and facilities in the practice of the institution and
to implement corrective measures,

E w‘-'ﬂmrﬂ IHJ'_'H L
;. ""\- —*:---— —— am i

S.No. Description of Records / Documents for | §
Verification

1. Course file (Contents, Students Name list
Syllabus, Timetable, Teaching plan, Class test,

Question papers, Class test marks, Internal test

uestion puptrs, Formula sheet, Assignment

Questions, 2 Marks questions with answers,

Question bank, Question Bank, University Model

Question papers, Lecture notes, Sample answer
papers-high, moderate and low performers)

| Daily Test, Intenal Test — Papers & Assignments

Daily Test and Internal Test Marks

Web portal Entry details

Challenging Students List

Supplementary Education details for each Subject

Report of Absentees sent 1o Parents

Action taken for Absent in the Intemal test

0| sal | S| Wl e W

Supplementary Education for Arrear Students

=

Question Bank, Leciure Materials — in College
Webportal & Questions papers (Cluss test and
listernal test)

L1. Luboratory Observation and Record book of
students (sampie)

12, Result Analysis of Odd / Even Semester
University Exomination o A=

206 PRIRCIFAL .
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13. Final vear Project Review Marks

14. Class Committee and Tutor ward Mectings
Minutes

15. Syllabus Completion Report (Theory & Practical)

16. Labormory Weekly Report

17. Students Attendance & Undertuking Forms if any

18. Students Late coming Monitoring Register

19, Class Committee Meeting Students
Representatives list (High, Moderate and Low
Performers)

20. Discipline Committee Reports

21. Students Movement Register

22, Staff Anendance Reglster

23. Class Alteration Register

24. Stff Leave / Permission Register

25. Laboratory — Equipment Movement Register

26. Laboratory — Service Register & Stock Register

27. Parents visit Register

28. Students Profile along with Xerox copy of
certificates

29 Students Leave Apphication & Leave Card

30 Students OD Application with reason

31, Students Counselling Recominendation & Report

32 Department Mectings — Agenda & Minutes

33 Incoming & Outgoing Letters Register

34, Subject Allocation for Faculty members based on
Subject expertise

35, Work Load — Teaching & Non-Teaching

36. Lab Utilization and Allocation for Rescarch
activities

37. Feedback of Purents and Alumni

38. Laboratory / Workshop Maintenance Register

39, Safety & First Ald Equipment’s including Fire
Extinguisher

40. Lab Mamuals & Record Note Books

41. Samples of Project Reparts

42 Samples of Project Reports covering both Under
Graduate and Post Graduates and Doctoral levels

o0
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| Bﬁcnntiun ul’ Records I N Dﬂeuﬂluntﬂ-

S.No

L. Campus Ared

2 Campus Ownership

3. Cffice Space

4. Area of Library

-3 Security

6. Water facility

7. Power back up facility

L8 Wash room facility

9, - Parking facility

10. | Clnss room

1L Staff room

12. | Seminar room

13. | Medical centre fucility

I4. | Spons facility

15. Hostel (Boys and Girls)

i6. Transportation of Students

i7. Support services - Bank / PO / Reprogriphy

8. Canteen

19, Approach road

20. Garden

21i Auditorium / Assembly hall

22, Internet facility

23, Stores

24, Water treatment plant |

25. Eco-Friendly procedures '

26. " Administrative training for Administrative staff

27. Computer facilities

1L Teaching and Learning Processes _

1. Policy planning monitoring & evaluation and
promotional  activities  facilitated by  (he
Deparimental & Institutional level

r R Number of value-pdded centificate courses |
Additional courses / Non-Formal course / Job
oriented courses / Skill development courses .
offered till date by the Deparmenal & | O "R
Institutional level I 1‘7"‘_,..'-;-“'

rmnclPM
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Mention University ranks, if any, obtained for the |

scademic vear batches, (Give the total number of
stuidents appeared for the subject in the university)

Docs the Department provide remedial coaching
for tough subjects covering core and elective
courses?

Does the Institution & Department employ any
innovations in teaching and evaluation methods?

Did the Institution & Department design any
curriculn this academic vear? How long it is being
revised?

Dees the Institution & Department conduet
student and stafT evaluation in semester wise?

Do the teachers complete topics according to the
teaching plan suggested?

How many teachers attended seminurs /
workshops / conferences / refresher courses eic.
during the academic year.

10,

Does the Institution & Department use any
modemn tools and technigues in tesching and
learning process?

11.

Give detnils of Moulty members, il any, who are
selected o8 resource persons for seminars |
workshops / conferehces / tofresher courses ote,
during the ncademic vear?

Does the Institution & Department conduct input-
output dnalveis as survey?

13,

Does  the Institution & Depanment have
publications out of the work done within the
Department during the curment neademic vear?

14.

Is the Institution & Departiment recognized as a
resedrch centre from the University?

13.

Did the Institution & Department produce any
Ph.D. during the academic vears? (Numbers may
be given)

i6.

Does the Instittion & Department have any
running minor research project? (Numbers and
total amount may be given)

17.

Does the Institution & Department have any

ongoing major / minor research project Aow?

(Numbers and total amount reccived may be

given)

[id the Institution & Department receive any
financial nssistance from agencies like DST,
SERB, DST-FIST, UGC-SAP, DBT-Sus
Sthemes, ICSSR, UGC, ICMR, DBT (special

Wm i




schiemes, other than projects snd development
nssistance), ete. during the academic year?

Did the Institution & Depument conduct
seininars | workshops / conferences, ete. during
the scademic vear?

Did the Institution & Department sign any Mol
with industry or any other agency?

Does the Institution & Depurtiment conduct
consultancy services?

Dioes the depanment condut student counselling?

Does the Instiwtion & Depmtment arrange

| placement for students?

Does the  Institution &  Department
conductcoordinate any  kind of  extension
activities?

Does the Institution & Depurtment participate in
inferdepartmental cultural coniests?

Mention the association activities if any, dunng
the ncademic vear

Mention the performance in the sporis activities
during the academic year

Students Senate / Union, Grievances redressal
Comminee, Welfare Committee, Counselling
Centre, Ethics Committes, Anti-ragging squaid
and commitise

Are any members of the department involved in
the sdministrative actlvities [ club / Forum /
Chapter / Professional bodies / committees of the
University / College?

Functioning of Alumni Associntion, Purents and

| Teachers Associntion, Staff & Swdent’s Welfare

Commintee in the Camipus

3.

Display of Laboratory Instruction Chart and
availability of Laboratory manual und stock for
equipment, chemicals and  glissware and
plasticware items in l:m:hhbnm

V. Green / Energy / Environment/ Hygiene / 5¢

S.No

Description ul"il.‘.:;-i.:;r;iu / Documents

Faste ManAgemer

Remuarks

i.

Have imternal Environment / Gresn / Energy /
Hygiene ' Soil & Water/ Waste management audit
procedures been developed and implemented in
the Orgiinization?

bl

Have programmes for the uchicvement of

envionmental objectives and targets  been
sqtablished and implentented as on today?

l'-: L,-*'*u' "_d__,
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