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This is to certify that the Department of Environmental Science, Shivaji
University, Kolhapur has conducted detailed “Green Audit” of “Shivaji University,
Kolhapur” during the academic year 2021-2022. The green audit was conducted in
accordance with the applicable standards prescribed by the Indian Institute of
Remote Sensing, Dehradoon, India, Ministry of Environment, Forest and Climate
Change, New Delhi and Intergovernmental Panel on Climate Change (IPCC). The
audit involves green inventory, carbon sequestration potential of the campus and
awareness program, workshops conducted by the University for the Society.
‘Environmental Management Plan’, is also included in the report which can be
followed to minimize environmental impacts. The performance of university was
found to have very good quality with respect to sustainable Green Practices. Even

though ample amount of work can be done in this area.

As the University has large area for the development, the opportunities of
sustainable green practices and well consideration of suggested Environmental
Management Plan can make the University role model to other institutions as well.
In an opinion and to the best of our information and according to the information

given to us, said green audit gives a true and fair view in conformity with
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Head
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VG. Head & Assismr Profess.
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Green cover inventory of Shivaji University, Kolhapur
Year 2021-2022

The survey for the green cover inventory was conducted during January 2022 for
compiling campus information. The Garden Department of Shivaji University, Kolhapur gave
the information related to the entire campus. The Garden Department under the guidance of
Hon. Vice Chancellor Dr. D.T. Shirke and Hon.Pro-Vice Chancellor Dr. P.S. Patil, Hon.
Registrar Dr. V. N. Shinde has taken many initiatives to make this campus more diverse and
rich by planting more endemic trees. The Centre for Climate Change and Sustainability
Studies has taken initiatives to literate society about Climate Change and Sustainability
Studies via lectures and workshops.

1. The initiatives taken by the Garden Department are as follows:
1.1  Plantation under Social Forestry at Synthetic track SUK:

Plantation done under Social forestry on SUK campus during 2020-2021 is in
good conditions. It is observed that University authority has been taken lots of efforts to
make campus green. The Samajik Vanikaran covers 10 hectares area on the campus behind
Synthetic track, Shivaji University, Kolhapur. The plant tree species has planted on site are
Casia fistula (Bahava), Syzygium cumini (Jambhul), Tamarindus indica (Chinch),
Pithecellobium dulce (Vilayati Chinch), Bambuseae (Bamboo), Pongamia pinnata (Karnj),
Azadirachta indica (Neem), Bauhinia variegata (Kanchan) and Mangifera Indica (Deshi
Amba) etc. The site has also includes the shrub species as Hibiscus rosa-sinensis (Jaswand),
Cestrum nocturnum (Ratrani), Justicia adhatoda (Adulsa) and Acalypha indica (Acalypha)

etc. The Garden Department has taken an initiative to plant more native trees on the Social

forestry site to attract native biodiversity around the campus.

Photo plate: 7.1 Social Forestry Plantation Site
1.2 Miyawaki Gardens:

Shivaji University, Kolhapur Page 1



Green Audit 2021-22

On 19" June 2021, The Garden Department has established two Miyawaki
Forest on the SUK campus. According to data and information provided by the Garden
department these Miyawaki forest posses 958 trees with native species of trees. It is observed
that, the trees planted in the area shows good condition and growth. The Miyawaki forests
includes Pongamia pinnata (Karnj), Azadirachta indica (Neem), Bauhinia variegata
(Kanchan) and Mangifera Indica (Deshi Amba) Casia fistula (Bahava), Syzygium cumini
(Jambhul), Tamarindus indica (Chinch), Pithecellobium dulce (Vilayati Chinch), and
Bambuseae (Bamboo), etc. The plantation is done for 2 plants per square meter to avoid
competition between two trees as they required large area for their basal area such as
Pongamia pinnata (Karnj), Azadirachta indica (Neem), Syzygium cumini (Jambhul),
Tamarindus indica (Chinch), and Pithecellobium dulce (Vilayati Chinch), etc. This is a great
initiative taken by the Garden Department under the guidance of Hon. Vice Chancellor Dr.
D.T. Shirke and Hon.Pro-Vice Chancellor Dr. P.S. Patil and Hon. Registrar Dr. V. N. Shinde
and Garden Superintendent Mr. Abhijit Jadhav. The Garden Department has well maintained

these Miyawaki gardens. The Gardner and other

people take care of this Miyawaki forest.

Photo plate: 7.2 Miyawaki forest plantation site
1.3 Chancellor’s Coconut Garden:
Chancellor’s Coconut garden was established in year 2018 by Garden
Department SUK. The Chancellor’s Coconut garden covers total area about 2.5 Acers on

campus. The garden was established near Reverse Osmosis (RO) plant, Shivaji University,
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Kolhapur. The garden posses total 265 coconuts trees. The garden is in good condition and

well maintained.
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Photo plate: 7.3 Chancellor’s Coconut Garden site

2. Composting units at SUK nursery:

The Garden Department, SUK has taken an incentive to produce organic
compost from plant litter. The compost includes only plant litter collected during the campus
cleaning. Two composting units are established at SUK Nursery site. Each of unit has size
12ft X 3ft X 2ft. The plant litter will naturally degraded by degradation method. According to
the information provided by Garden Department SUK, the plant will produce enough amount
of compost per year as the composting unit run efficiently. The main objective of composting
is to convert leaf litters into organic compost. This plant is working in good way and

converting leaf litter into a compost as expected.
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Photo plate: 7.4 Composting units at SUK Nursery
3. Carbon Sequestration potential of SUK campus:

On Mother Earth, the predicted negative effects of global warming and climate change
are already becoming a reality. Humans are made aware of the usefulness of plantations on
terrestrial soil by the intensely hot summer days. Climate change is becoming somewhat
tolerable for human life thanks to sustainability and developing healthy living and learning
settings. A green campus improves environmental quality while increasing energy efficiency
and resource conservation. Green campus recognizes and applauds the commitment of the
campus community to long-term environmental improvement. Despite the building's
relatively old design, it is highly environmentally friendly and incorporates sustainability.
Natural lighting is utilized in many of their facilities, which improves the air quality and
requires less water and energy.

The human race is no longer ignorant of the photosynthesis reaction. The human brain
seizes the chance to consider the possibility of using photosynthesis to sequester excess
carbon dioxide emissions. The plantation is a very inexpensive and practical method for
storing carbon. The main GHG that contributes to climate change and global warming is
carbon dioxide. The process of photosynthesis is how carbon dioxide is naturally captured
and stored as carbon stock. As we transition from a regional to a global university, it is our
responsibility as such institutions to address the concerns of the future and look for solutions.
Government organizations, universities, national organizations, and international
organizations have a social and environmental duty to take action. Government institutions,
universities, national organizations, and international organizations have a social and

environmental obligation to constructively address numerous global concerns at the local
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level and to diffuse the information thus produced across society. Environmental problems
like global warming and climate change must be handled effectively and scientifically. Since
analytical infrastructure and skilled human resources are available in universities, it is our
moral obligation to put these concepts into practice. The Department of Environmental
Science at Shivaji University in Kolhapur has decided to count the number of trees on the
SUK campus and calculate how much carbon dioxide they are now storing.

3.1 Carbon sequestration potential of Shivaji University campus:

Carbon sequestration implies transfer of atmospheric CO, into other long lived
global pools including oceanic, pedologic, biotic and geological strata to reduce the net rate
of increase in atmospheric CO, (Lal, 2007). The terrestrial and atmospheric carbons are
strongly interacting with each other. In the present study is the assessment of existing carbon
stock stored in Shivaji University campus in the form of woody vegetation by enumerating
every tree species. Overall 8,649.93 tons of CO, has been captured and stored by the woody

plants present on the University campus during 2021-22.

Yearwise CO, sequestration potential of
SUK campus in tons

8356.24 8649.93
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Graph No: 7.1 Year wise CO; sequestration potential of SUK campus trees in tons
3.2 Oxygen released by SUK campus:

Woody vegetation in Shivaji University campus has released 23,095.31 tons of
oxygen in their lifetime till date. Released oxygen is directly proportional to CO; in the ratio
of 32/12. The oxygen released by woody trees present on campus is working as support
system to people living in campus and surrounding. The university campus works as Oxygen

Park in Kolhapur city.
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Graph No: 7.2 Year wise O, released by woody vegetation of SUK campus in tons
3.3  Carbon sequestration potential of campus woody tree vegetation in future:

Plants sequester atmospheric carbon dioxide with natural process called
photosynthesis. They absorb atmospheric CO, for their vegetative growth. Carbon
sequestration by woody trees is the effective carbon offset methods recommended by many
researchers for the minimization of carbon footprint and carbon emission. The Carbon offset
by trees is the most widely used methodology used by institutions as well as many industries.
Institutes and universities are usually having large campus which can be used for current as
well as future carbon emission by planting more and more trees in their campus areas. Forests
and woody trees are the biggest carbon pool on Earth, act as a major sources and sinks of
carbon in nature. The woody vegetation of 13,473 trees is sequestering approximately 294
tons of CO, with the liberation of 783 tons of oxygen annually. The trees planted at Social
forestry site will sequester 242 tons of CO, /annually while; Miyawaki forests and
Chancellor’s Coconut garden will sequester 21 tons of CO, and 5 tons of CO, /annually
respectively. Overall, 269 tons of CO, will annually sequester by total 12,334 woody trees in
future. The oxygen released by newly planted trees at Social forestry will be 647 tons of O,
/annually, Miyawaki forests 55 tons of O, /annually and Coconut garden 15 tons of O,

/annually respectively.
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4 Fire mitigation plan for SUK campus

The SUK campus spans an enormous 853 acres and is home to a variety of woody trees,
shrubs, and plants. There is a possibility of wildfires on the SUK campus due to the
grassland and woodland that make up the campus. The campus's grassland will dry out
considerably in the summer, providing fuel for nearby fires. On the SUK campus, there were
no fire incidents at all during the years 2021-2022. By removing dry grass before summer,
the SUK authorities have taken the initiative to reduce fire incidences on campus. As of right
now, the university has taken some action to prevent these fire events on campus, including
digging trenches in outlying regions to prevent the spread of surface fire on campus and
building roads to get to fire extinguishers at the incident location. The campus is a carbon
sink since it is covered in a vast area of lush green flora. On the other hand, these sudden
events can also turn the campus into a source of carbon emissions. As a result, the campus

must have a preventative and surface fire preparedness strategy.

5 Awareness Programs taken by the University:
5.1 Awareness Programs taken by the University through workshops and lectures:

A Centre for Climate Change and Sustainability Studies has been established by the
university administration. Under the direction of Prof. (Dr.) Sachin S. Panhalkar, the Centre
has organized a number of educational talks to raise awareness of a variety of environmental
concerns. Dr. Anil Kulkarni gave a guest lecture on "Climate Change and Sustainable

Development™ on September 22, 2021, organized by the centre.

Lacture Sevies — T
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Photo plate: 7.5 Guest Lecture on “Climate Change and Sustainable Development”
by Dr. Anil Kulkarni, 11SC, Bangluru
Dr. Anil Kulkarni works as a senior scientist at the Indian Institute of Science,
Bangaluru. He gave his expert talk on "Global warming and its impact on water resources". It
is crucial to know the adverse impacts of climate change, and humans must be prepared for
the worst impacts of climate change. The talk was organized in online mode, and students,
faculties, and the common man have taken part in the talk.

The second lecture of this lecture series was given by Dr. Nandkumar Vadanere, former
Principal Secretary of Water Resources, Department of Maharashtra, on September 25, 2021.
The Kolhapur district, especially Kolhapur City, has experienced the worst impact of floods
in the last five years. His talk was on "Dams, Floods, and Climate Change". Dr. Vadanere
was the chief of the Vadanere Committee, which prepared the report on floods in

Mabharashtra state.

Photo plate: 7.6 Guest Lecture on “Dams, Flood and Climate Change” by Dr.

Nandkumar Vadnere, Department of Water Resources, Maharashtra

Former Principal Secretary of the Water Resources Department of Maharashtra,
Nand Kumar Vadanere, asserted here today that there is a need to create a separate flood
disaster management department in the state. Dr. Vadanere said floods are an integral part of
nature. Although it can’t be stopped, its severity can definitely be minimized. He also added
that the central and state governments are now seriously considering climate change policies
in their decisions. This talk was also organized in online mode. Dr. Vadanere also answered

the doubts of the attendees.
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The third lecture of this series was given by Dr. Venkatesh Merwade on September
30, 2021. Dr. Merwade is working as a professor at Purdue University, America. He gave his
talk on "Flood Planning in America and the Use of That Technology in India."” Technology is
now very advanced to keep pace with climate change. It is necessary to make information
about climate change available to the public through various applications and make them
aware of the possible dangers. Dr. Merwade gives information about rain gauge stations
operated by the United States Geological Survey (USGS), the Federal Emergency
Management Agency (FEMA), and the National Weather Service. Historical rainfall data and
maps of the US can be obtained through these sources. Based on them, the National Weather
Service has developed a National Hydrological Model for the entire United States, which

enables near-real-time monitoring.

Photo plate: 7.7 Guest Lecture on “Flood Planning in America and use of that

technology in India” by Dr. Venkatesh Merwade, Professor, Purdue University, US
Dr. Merwade said the parameters used for it play a more important role than the
model that predicts the possibility of floods. Therefore, the storage and supply of accurate
information are essential. Flood maps are static and cannot predict which areas will flood. To
eliminate this defect, many parts of America have been scientifically studied by scientists. He
also made a comparative review of one- and two-dimensional hydrodynamic models. He also
discussed how these images respond to flood conditions and how capable they are of flood
control. This lecture was organised in offline mode at Nilambari Hall, Department of Botany,
SUK. A large number of scholars, college teachers, and research students from various

universities in the country and abroad were present for this lecture.

The fourth lecture of this lecture series was on "Climate Change and Flood

Planning™ by Dr. Pradip Purandare, Senior Water Resource Expert. Dr. Purandare said
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changes in water management and flood control will have to be made according to climate
change. As the duration of the monsoon changes, the irrigation season and dam filling dates

have to change.

Photo plate: 7.8 Guest Lecture on “ Climate Change and Flood Planning” By Dr. Pradip
Purandare, Senior Water resource Expert.

He said that it is necessary to reserve some percentage of the storage capacity of the
reservoirs of selected dams that are more vulnerable to floods. He also added that, to deal
with the change, it is necessary to change the development process, and moving towards a
'low carbon economy' is the way to deal with climate change.

The fifth lecture of this series was on “Panchaganga Flood: Causes and Solution”
by the Center Coordinator Prof. (Dr.) Sachin Panhalkar. Dr. Panhalkar said that using new
technologies such as run-off models and flood models based on accurate rainfall information,
the severity of floods can be reduced. A comparative analysis of the 2005 and 2019 floods in
the Panchganga valley revealed that the intensity of the 2019 flood was greater. Only 12% of
the Panchganga basin is a dam catchment, and we cannot control water coming from other
areas. This causes flooding. He expressed the need to build a series of cascade dams to

eliminate this problem.
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Photo plate: 7.9 Guest Lecture on “Panchaganga Flood: Causes and Solutions” by Prof.
(Dr.) Sachin Panhalkar, Center Coordinator, Climate Change and Sustainability
Studies, Shivaji, University Kolhapur.

Prof. Panhalkar also mentioned that, As a result of climate change, Salwan and
Ichalkaranji in the Panchganga basin experienced floods in 2019 when rainfall exceeded
capacity (1040 mm and 84 cm, respectively). So it is important to study the nature of rainfall,
its intensity, duration, and prone area.

Considering the "Ecofriendly Festivals" during the Ganesh Mohotsav, the Department of
Environmental Science, Shivaji University, Kolhapur, has organized the "Seed Ganesha"
workshop for the society on August 25, 2022. The Department of Environmental Science has
organised the "Seed Ganesha" workshop to raise awareness of pollution caused by Ganesh

idols made up of plaster of Paris (POP).
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Photo plate: 7.10 Workshop on “Seed Ganesha” by Gaurav Kaingade, Terracotta
Journey, Organised by Department of Environmental Science, Shivaji, University
Kolhapur.
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This year also, 50 students from various departments and 25 school students
participated in this 'Seed' Ganesha murti-making workshop. Idols made of plaster of Paris or
chemical dyes cause a lot of pollution in nature. To avoid that, Shadu idols were made with
their own hands. After drying this Shadu Ganesha idol, seeds of various flowers were buried
in it. This idol is installed at home. At the time of immersion, if it is immersed in a pot at
home and water is poured over it, the idol becomes soil again, and the seeds buried in it take
root in the pot. They transform into attractive flowers, and these flowers continue to delight
us. This concept achieves the act of immersing the Ganesha idol made from the elements of
nature back into nature without harming it and returning it to make nature bloom again.

A one-day management development programme on "Net Zero Emission: A Global
Necessity" was organized at the University in association with Bank of India Adhyasan and
Rajarambapu Institute of Technology, Islampur on 28" March, 2022. Pro-Vice Chancellor
Dr. Patil said many terms like global warming, climate change, zero carbon,” and net zero
emission have created curiosity in the minds of common people and activists. In a real sense,
some activists are doing a lot of work on this issue in society on their own to carry forward
the work in this regard. The aim of bringing this topic to the fore by bringing together such

different activists in society has been achieved through this workshop.

=

Photo plate: 7.11 Workshop on “Net Zero Emission: A Global Necessity” by Shivaji,
University Kolhapur.
According to the discussion held at the Glasgow conference, Dr. Subhash Athalye,
Dr. Experts Madhukar Bachulkar, and Colonel Shashikant Dalvi guided. If the citizens do not
take this matter seriously, humans will have to face the serious consequences of global

warming in the near future. Frequent cyclones, unseasonal rains, wet and dry droughts, and

Shivaji University, Kolhapur Page 12



Green Audit 2021-22

water shortages will continue to occur, and the tone of the discussion is that humans are

responsible for them.

5.2 Awareness program through newspaper articles:

Prof. (Dr.) V. N. Shinde, Honorable Registrar, Shivaji University, has written so

many articles on global environmental issues. The university is continuously trying to spread

awareness about concerning environmental issues through workshops, lecture series, and

newspaper articles. Prof. Shinde has written blogs on issues such as sustainable development,

plastic pollution, tree plantations, global warming, etc.
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Photo plate: 7.12 Newspaper articles by Prof. (Dr). V. N. Shinde, Registrar Shivaji,
University Kolhapur.
6 The largest flora in the world is in the lead botanical garden of Shivaji University.

The century palm, a species of palm, blooms once in a lifetime of about 80 years,
making it the largest and rarest bloom in the plant world. A palm of this species was also
planted in the Lead Botanical Garden of Shivaji University 24 years ago, and this year the
plant has blossomed. This is an opportunity for botanists and plant lovers to witness this rare
sight. This information is provided by senior botanist Dr. Srirang Yadav,on September 1*
2022.

Photo plate: 7.13 the largest flora in the world is in the lead botanical garden of SUK.
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In the year 1998, Century Palm at Sawantwadi came into bloom. That year, its
seeds were collected and brought to Shivaji University. Their seedlings were produced in the
lead botanical garden of the university's Department of Botany. They were planted in this
garden. This year 2022, one of those palm trees has blossomed after almost 24 years. For the
first time in Karveer Nagar, the historic bloom of the Century Palm has blossomed in the lead
botanical garden of the Department of Botany. It is a feast for tree lovers.

7. Shivaji University Awarded the “District Green Champion Award”

Shivaji University has been awarded the 'Kolhapur District Green Champion' award for
the year 2021-22. The competition was conducted through the Mahatma Gandhi National
Rural Education Council under the Union Ministry of Higher Education. This information is
provided by the Chairman of the Council. W. G. Prasanna Kumar has given it to the
university administration through email.

The Swatch Campus Institutional Awards are presented every year by the Mahatma
Gandhi National Rural Education Council of the Central Government. Under this, various
educational institutes from district level to central level are selected based on the basic
criteria of cleanliness and greenness of their premises and encouraged by awarding them.
Shivaji University has participated in this competition for the first time this year and has
won the first prize at the district level for its work in the field of water management and
environmental conservation over the past few years. Major criteria for the award included
water management, solar energy utilization, energy conservation activities, green space

management, solid waste management, and land use and management.

Photo plate: 7.14 Water storage on Shivaji University, Kolhapur Campus.
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Due to the water management campaign implemented by the university in the last few
years, the campus has become self-sufficient in terms of water consumption. Every season,
the university conserves around 31 crore litres of water.Also, 4 lakh litres of waste water are
recycled every day and used in parks. The university is also gradually increasing its use of
solar energy. Currently, 16 percent of the total electricity consumption is generated from
solar energy. The university has planted trees extensively on its 853-acre area. There are
more than 13 thousand trees of various species on the university premises. Due to this, this
area is known as the lungs of Kolhapur city. Last year, the university planted 1,200 saplings.
The university is implementing a project to develop the Miyawaki forest area. The university
successfully manages an average of 575 kg of solid waste per day. Biomedical solid waste is
also managed as per prescribed norms.Solid waste is also managed as per prescribed norms.
The university is moving forward with the motto of green development for environmental

conservation. It is on this strength that the university has achieved this success.
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Photo plate: 7.15 Greenery on Shivaji University, Kolhapur Campus.
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CONCLUSION AND MANAGEMENT PLAN

In the academic year 2021-22, Shivaji University, Kolhapur had a Green Audit by the
Department of Environmental Science at Shivaji University, Kolhapur. The process of
discovering and evaluating whether institutional policies are sustainable and environmentally
friendly is known as "green audits.” The major goal of the college's green audit is to examine
the green practices that are being used in the institution and to carry out a well-planned audit
to determine where we stand on a scale of environmental soundness.

e Conclusions:

The following are some findings from the team's green audit that can be used to

improve the college campus and make it more environmentally friendly:

1. The institute has made attempts to keep the campus green.

2. Because the University site is older, there is higher carbon stock there.

3. The campus's tree biodiversity is particularly strong.
e Recommendations:

The primary recommendations for enhancing the campus environment are listed below.
1. Itis possible to start drip irrigation for gardens and botanical gardens.
2. Events involving human-made fire should be avoided on campus.
3. Inorder to prevent fire occurrences on campus, fire lines should be getting ready.
s ENVIRONMENT MANAGEMENT PLAN:

We have created an Environment Management Plan (EMP) for the Shivaji University,
Kolhapur by comprehending the dynamics of the current scenario of resource usage and
current practises of green inventory. This strategy will not only outline the advantages,
disadvantages, and solutions for maintaining a green and clean campus, but it will also

prioritise the areas in which the University needs to make greater environmental

improvements.
Environment Management Plan 2021-22
Sector Strengths Weakness Suggestions Priority
Tree e There is lots of | e Fewer ¢ Avoid Medium
Vegetation space for plantation plantations monoculture,
e 99 tree species on on campus. variety of species
campus. e Plantation should be planted
e 13,473 total full on campus | incampus area
grown trees on of some | e Plantation on
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campus. exotic slope areas of
e Lead Botanical plants. campus.
Garden with | e More growth | e No permission to
endemic species of of trees like | other organization
Western Ghats. Gliricidia. for plantation.
e Plantation activity e Campus
by University and plantation plan to
all Departments. be prepared.
e University tree e Guidance of
authority to look Botany
after campus department  for
garden and plantation
plantation. activity.

Shivaji University, Kolhapur Page 18



