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1. Introduction

In an era marked by increasing environmental challenges and concerns, institutions dedicated
to higher education and research are playing a pivotal role in addressing the world's pressing
issues. Shoolini University, situated amidst the picturesque hills, has emerged as a beacon of
sustainable development and innovation, particularly in the realm of water management. This
report sheds light on Shoolini University's unwavering commitment to the United Nations
Sustainable Development Goals, with a specific focus on water conservation and clean water
sanitation.

Water, often referred to as the elixir of life, is a resource of paramount importance. Shoolini
University recognizes this fact and has taken substantial strides towards ensuring equitable
access to clean water and sustainable water management practices, both within its campus and
in the surrounding communities. With a total peak residential population of 5,500 individuals,
including students and staff, and a floating population of 1,000 persons, the university has made
it a priority to minimize water consumption, treat wastewater effectively, and promote water
conservation through a multi-pronged approach.

This report will delve into the university's initiatives, achievements, and ongoing research in
the field of water management. From its state-of-the-art Sewage Treatment Plant (STP)
utilizing biological and tertiary treatment technologies to its pioneering efforts in rainwater
harvesting, Shoolini University has become a shining example of sustainable water
management practices.

Moreover, the university's commitment extends beyond its campus borders. Shoolini
University actively engages with local communities, collaborating with government bodies and
non-governmental organizations (NGOs) to address water pollution issues and raise awareness
about responsible water usage. These partnerships have garnered substantial funding for
research projects aimed at finding sustainable solutions to water-related challenges.

In this report, we will explore the various facets of Shoolini University's water management
endeavors, including its educational programs, cutting-edge research in water treatment
technologies, collaborations with government agencies and NGOs, and extensive outreach
efforts. Through its dedication to achieving the UN SDGs and its innovative approach to water
management, Shoolini University stands as a testament to the transformative power of
education and research in safeguarding our planet's most precious resource: water



Impact Rankings 2022: clean water and
sanitation

The Times Higher Education Impact Rankings are the only global performance tables that assess universities against
the United Nations’ Sustainable Development Goals (SDGs). We use carefully calibrated indicators to provide
comprehensive and balanced comparison across four broad areas: research, stewardship, outreach and teaching

This table on SDG 6 - clean water and sanitation measures universities’ research related to water, their water
usage and their commitment to ensuring good water management in the wider community.
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2. Water conservation initiatives:

At the core of our endeavours lies a resolute commitment to sustainability. Shoolini University
systematically addresses the challenges posed by clean water and sanitation. Our approach is
rooted in continuous monitoring and assessment of various parameters, including:

Total Water Inflow: We meticulously calculate the total inflow of water from diverse sources,
amounting to 290 m3D from three resources i.e., six bore wells (160 KLD), IPH water supply
(100 KLD), and Spring water supply (30 KLD).

Per Capita Water Consumption: We closely track water consumption on a per-person basis,
which stands at 400 KLD (57.14 Lts./person).

Resource Diversification: We evaluate the supply of total water from various sources to ensure
efficient utilization.

2.1 Rainwater harvesting

Rainwater harvesting is an essential and sustainable practice that has been implemented in the
area surrounding the university campus. This method involves collecting and storing rainwater
for various beneficial purposes, contributing to both water conservation and environmental
sustainability.
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Figure 1: Rainwater harvesting features.




RAIN WATER HARVESTING SYSTEM

COLLECTION CHAMBER
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Figure 2: A rainwater collection chamber

Purpose of Rainwater Harvesting: The primary goal of rainwater harvesting in the vicinity
of the university campus is to manage water resources efficiently and reduce the dependency
on traditional water sources like bore wells or municipal water supply.

Collection Mechanisms: Rainwater is collected from different sources, mainly rooftops, and
roadside drains. The campus's infrastructure is equipped with rainwater harvesting tanks
strategically placed to capture rainwater runoff. These tanks are designed to hold significant
volumes of rainwater.

Multiple Uses: The harvested rainwater serves various purposes. One of the main applications
is for landscaping. It can be used to water gardens, lawns, and green spaces on the university
campus. This not only conserves water but also promotes a lush and sustainable environment.

Off-Campus Initiatives: In addition to on-campus efforts, the university extends its
commitment to water conservation beyond its immediate surroundings. The reference to
"camps off the campus™ suggests that the institution actively engages in off-site activities
focused on cleaning and conserving water resources in neighboring areas. This demonstrates a
broader commitment to environmental stewardship.

The adoption of rainwater harvesting practices in the university's vicinity is a multi-faceted
approach to water conservation and sustainability.
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Figure 3: Plant propagation chamber

Recharging Bore Well Pits: Another important aspect of rainwater harvesting is the
recharging of bore well pits. By replenishing groundwater through this method, the university
contributes to maintaining the local water table and ensuring a sustainable supply of
groundwater.

Figure 4: Borewells



2.2 Sewage treatment plant

Shoolini University's Sewage Treatment Plant (STP), with a capacity of 550 KLD, employs a
dual approach to wastewater treatment. Initially, the Activated Sludge Process utilizes
microorganisms in a bioreactor to break down organic pollutants, producing nutrient-rich
sludge. Subsequently, the effluent undergoes tertiary treatment through pressure filters
containing sand and activated carbon to remove any remaining impurities. For complete
disinfection, sodium hypochlorite is used, ensuring the removal of harmful bacteria and
pathogens. The treated water is then effectively repurposed for irrigation in horticulture, garden
maintenance, and construction work on campus, promoting sustainable water management and
responsible environmental practices.
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Figure 5: Sewage treatment plant

2.3 Drought-tolerant plants

The campus has implemented a highly successful model for landscape plantations,
emphasizing the strategic use of drought-tolerant plants. Drought-tolerant plants are species
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that have adapted to thrive in arid or water-scarce conditions, making them an excellent choice
for landscaping in regions prone to water scarcity or where water conservation is a priority.
The primary goal of this model is to minimize water usage for landscaping purposes.
Traditional landscapes often require substantial irrigation, leading to excessive water
consumption, especially in areas with limited water resources. By introducing drought-tolerant
plants, the campus significantly reduces its reliance on irrigation, contributing to water
conservation efforts. Drought-tolerant plants are selected for their ability to withstand
prolonged periods of limited rainfall or drought conditions. As a result, they require
significantly less water to thrive compared to non-drought-tolerant species. This not only
conserves water but also reduces the environmental impact associated with excessive water
use.
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Green and Clean: New Eco-friendly and Sustainable Algae-Based Way to Fight Water
Pollution

A NATURAL SOLUTION TO A MANMADE PROBLEM:
UNIQUE ECO-FRIENDLY ALGA-BASED WATER PURIFICATION TECHNIQUE
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Algae-based sustainable app h for simul | of micropoll and bacteria from urban wastewater and its real-time reuse for aquaculture Sm‘
Kumar et ol | Science of the Totol Environment | DOL: 101016/} scitotenv. 2021145556

A team of scientists from India (Algae Research and Bioenergy Lab, Uttaranchal University;
Faculty of Applied Sciences and Biotechnology, Shoolini University; and Department of
Biotechnology, Dolphin (P.G.) Institute of Biomedical and Natural Sciences), Korea
(Department of Environmental Engineering, The University of Seoul), and Russia (Joint
Institute for High Temperatures of the Russian Academy of Sciences and Department of
Environmental Monitoring and Forecasting, RUDN University), led by Dr. Pankaj Kumar
Chauhan from Shoolini University, have developed wastewater treatment technology based
on algal bioremediation. Their study is published in Science of the Total Environment. This
new technology is a remarkable success in eco-friendly wastewater treatment research and
highlights the suitability of using treated water for low-cost fish cultivation. Dr. Chauhan is
hopeful that their microalgae-based bioremediation technique will pave the way for a greener
and more sustainable future.

Authors Vinod Kumar f,g, Krishna Kumar Jaiswal a, Monu Verma b,f,
Mikhail S. Vlaskin ¢, Manisha Nanda d, Pankaj Kumar Chauhan
e, Ajay Singh a, Hyunook Kimb

Title of the original paper | Algae-based sustainable approach for the simultaneous removal
of micropollutants, and bacteria from urban wastewater and its
real-time reuse for aquaculture.

Journal Science of the Total Environment

DOI https://doi.org/10.1016/j.scitotenv.2021.145556
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3. Research and Publications:

As a research-driven institution committed to sustainability, our university places a strong
emphasis on the development of environmentally conscious research technologies. At Shoolini
University, we offer a comprehensive three-year Ph.D. program in Water Management,
encompassing a wide range of topics such as hydrogeology, marine hydrology, drainage basin
management, water quality, irrigation, water conservation, and water treatment. Our scholars
enjoy abundant opportunities to conduct impactful research, collaborating closely with
environmental engineers, geologists, and civil engineers.

Water management professionals are at the forefront of addressing pressing global challenges
such as climate change and the preservation of water resources. The ever-increasing demand
for freshwater has led to the rapid depletion of its sources, prompting scientists to explore
strategies for wastewater purification and reuse to meet future demands. While conventional
wastewater treatment techniques rely on chemicals or ultraviolet radiation to eliminate
microorganisms and pollutants, these methods have drawbacks, including health concerns
related to chemical substances and high energy requirements for treatment facilities.

To establish a sustainable wastewater treatment system, there is a growing shift towards eco-
friendly and cost-effective technologies. One such technology is photocatalysis, which
harnesses readily available solar light and semiconducting materials as catalysts to treat a wide
range of organic and inorganic pollutants, as well as microorganisms. Several researchers at
Shoolini University are dedicated to advancing the potential of this technology from
laboratory-scale experiments to pilot-scale applications, consistently generating high-impact
research publications in the process.

Doctorate program in Water Management -
https://shooliniuniversity.com/phd-water-management

Publications:

Shoolini University has made significant strides in the field of water conservation and
management, as evidenced by its impressive record of publications. According to Scopus Data,
the university has demonstrated substantial contributions in the areas of water treatment and
related water management. With a remarkable total of 833 publications associated with the
keyword "water treatment,” Shoolini University has been actively engaged in cutting-edge
research and dissemination of knowledge in this critical domain. These publications encompass
a wide range of topics, including innovative wastewater treatment technologies, sustainable
water management strategies, and eco-friendly approaches to address water quality issues. The
university's commitment to advancing research in water conservation is clearly reflected in its
extensive body of work, making it a notable contributor to the global efforts to protect and
preserve our precious water resources.


https://shooliniuniversity.com/phd-water-management

Table 1: List of a few publications
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In response to the growing demand for cutting-edge advancements in water and wastewater
treatment, Shoolini University has made significant strides in innovation. To date, the
university has secured 33 patents in the field of water purification. Notably, among these
patents, one has been granted a utility patent for their groundbreaking photocatalytic water

purification technology.

Table 2: List of patents

Sr. Title of the patent Inventors
No.

1 WATERBOTTLE Dr. Rajesh Kumar, Ritesh Verma, Ankush Chauhan, Rahul Kalia
WITH
MECHANICAL
HEATING

2  Recyclable Water Chef Nagendra Yadav, Ankit Shukla, Pratip Mazumdar, Dr
Closet Pranshu Chomplay

3 DISTILLED WATER  Dr. Amit Kumar
UNIT

4  PORTABLE WATER Dr. Ankush Chauhan, Dr. Ritesh Verma, Prof.,Rajesh Kumar,
PURIFIER Rahul Kalia, Garima Rana

5 POWER WATER Dr. Amit Kumar
PUMP SYSTEM

6 ABIOLOGICAL Parneet Kaur, Saurabh Kulshreshtha, Pradeep Kumar
REACTOR FOR
WASTEWATER
TREATMENT

7 WATER STORAGE Dr. Kamal Dev, Dr. Anuradha Sourirajan
TANK

8 WATERPOT Dr. Amit Kumar
SYSTEM
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9 RECYCLABLE Chef. Nagendra Yadav,Mr. Ankit Shukla

WATER CLOSET Mr. Pratip Mazumdar,Dr. Pranshu Chomplay
SYSTEM
10 ELECTRICITY Robin Thakur, Vishal Diwan, Sourav Thakur, Himanshu
GENERATING Sharma, Sahil Chaudhary, Aman Dev Sharma.
WATER PUMPING
PADDLING
SYSTEM
7 e
§ Shoolini
& University

INVENTOR

DR. AMANPREET KAUR VIRK
Alumni - PhD Biotechnology 2019

She won the
Young Water Fellowship
in 2019

Shoolini University’s Ph.D. student Amanpreet Kaur Virk is the only Indian to win
the Brussels, Belgium-based Young Water Fellowship. She has achieved this for her work on
Moringa-based water purification systems where she has worked on a tea bag style equipment
that can be used to purify water.
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5. Collaborations:

Shoolini University proudly engages in robust research partnerships with esteemed government
organizations and non-governmental organizations (NGOs) to address the critical issue of
water pollution. This fruitful collaboration has not only resulted in significant advancements
but has also garnered funding from various governmental agencies to support our scientists in
their endeavours. We boast numerous successful alliances with diverse government research
bodies, demonstrating our commitment to environmental stewardship and sustainable
development. These collaborations have yielded substantial financial support, exemplified by
our receipt of a generous grant of 3 crore INR from Vardhman Textiles Limited, India. This
funding is dedicated to the development of a sustainable solution for the purification of polluted
industrial water. Our innovative system exhibits great promise for practical applications in
wastewater treatment.

To formalize our partnership with Vardhman Textiles Ltd., and to further our goals of
sustainable development and environmental protection, Shoolini University has been fortunate
to secure funding from a variety of government and non-governmental agencies. The list of
these esteemed funding organizations includes:

. Vardhman Textile Limited, Ludhiana, Punjab, India.

. Department of Science and Technology, Ministry of Human Resource Development,
New Delhi.

. Himachal Pradesh Council for Science, Technology & Environment.

. Indian Council of Agricultural Research, Government of India.

. Indian Council of Medical Research, Department of Health Research, Ministry of
Health and Family Welfare, Government of India.

. Central Council for Research in Ayurvedic Sciences, Ministry of Ayush, Government
of India.

. Defence Research and Development Organization, Government of India.

. Memorandum of Understanding (MOU) with iHUB Divyasampark from IIT Roorkee
for the development of smart technologies.

. These collaborative efforts underscore our dedication to cutting-edge research and our
commitment to addressing pressing environmental challenges.

SCAN ME

@850

i Scan to read the MOU
1 _' between Vardhaman
@& =y _.;'.I textiles and FLSBM

Our commitment to water conservation extends beyond the confines of our campus. We are
actively engaged with the local community, working towards raising awareness and promoting
responsible water usage. To this end, we have established rainwater harvesting facilities in the
vicinity of our campus. Collected rainwater serves multiple purposes, including landscaping
and bore well pit recharging. In addition, we conduct educational awareness programs and
workshops for local communities, emphasizing best practices in water management.
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Shoolini University Links Industry-Academia Partnership with Vardhaman

In a bid to encourage industry-academia partnership, Shoolini University has signed an MoU
with the leading textile company of India, Vardhman Textiles Limited (VTL) with Vardhman

contributing Rs 3 crore for research in nanotechnology. By putting nanomaterials and
techniques to use in the state-of-the-art lab, Shoolini University aims to work for
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environmental detoxification, clean energy production, and waste utilization. The MoU was
signed by Shoolini University chancellor Prof PK Khosla and Vardhman Textiles director and
chairman of CSR, Prafull Anubhai Patel, in the presence of Mr. S P Oswal, Chairman and
Managing Director of Vardhman Group.

VA

Figtj e 7: State-of-the-art Nanotecnology lab
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6. Fostering Awareness:

Our bond with the local community is fortified by our active involvement in promoting
awareness about water conservation. As water scarcity is a pressing concern in our hilly locale,
we consider responsible water usage and reuse as essential imperatives for the local
community. We actively engage with local communities through training and demonstration
camps, emphasizing the significance of water conservation steps and organizing awareness
events.

Furthermore, our students play an active role in environmental preservation by regularly
visiting the nearby water stream (Ashwani Khadd) and local water bodies in nearby villages
for clean-up initiatives. We also educate local communities about the plantation of drought-
tolerant plants, aiming to conserve water resources and bolster groundwater levels.

- }F;W
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7. Conclusion

In conclusion, Shoolini University remains steadfast in its commitment to water conservation,
sustainable water management, and pioneering research. Our dedication extends not only to
our campus but also to our local community and government partners. As we continue to evolve
and innovate, we remain resolute in our pursuit of addressing the challenges posed by clean
water and sanitation, contributing meaningfully to the realization of Sustainable development
goals.
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