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Disclaimer 
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/ƻƴǘŜȄǘ ŀƴŘ /ƻƴŎŜǇǘ 
In India, the process for environmental audit was first mentioned under the Environment Protection Act, 

1986 by the Ministry of Environment of forests on 13th march, 1992. As per this act, every person owning 

an industry or performing an operation or process needs legal consent and must submit an environmental 

reporter statement. 

The National Assessment and Accreditation Council, New Delhi (NAAC) has made it mandatory from the 

academic year 2019ς20 onwards that all Higher Educational Institutions should submit an annual Green, 

Environment and Energy Audit Report. Moreover, it is part of Corporate Social Responsibility of the Higher 

Educational Institutions to ensure that they contribute towards the sustainable environment. 

In view of the NAAC Advisory issued on 26th May 2022, regarding environment auditing, the college 

management decided to conduct an external environment assessment study by a competent external 

professional auditor. 

The term Ψ9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀǳŘƛǘΩ means differently to different people. Terms like ΨŀǎǎŜǎǎƳŜƴǘΩΣ ΨǎǳǊǾŜȅΩ 

ŀƴŘ ΨǊŜǾƛŜǿΩ ŀǊŜŀΣ ǎƻ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǎƛƳƛƭŀǊ ŀŎǘƛǾƛǘƛŜǎΦ CǳǊǘƘŜǊƳƻǊŜΣ some organizations believe that an 

ΨŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǳŘƛǘΩ addresses only environmental matters, whereas others use the term to mean an 

audit of health, safety and environment- related matters. Al though there is no universal definition of 

Environment Audit, many leading companies/institutions follow the basic philosophy and approach 

summarized by the broad definition adopted by the International Chambers of Commerce (ICC) in its 

publication of Environmental Auditing (1989). 

The ICC Defines Environmental Auditing as: 

ά! management tool comprising a systematic, documented, periodic and objective evaluation of how well 

environmental organization, management and equipment are performing with the aim of safeguarding 

the environment and natural resources in its ƻǇŜǊŀǘƛƻƴǎκǇǊƻƧŜŎǘǎΦέ 

This audit focuses on the environmental legal compliances and implementation of rules defined by 

MoEF&CC or CPCB, State Pollution Control Board (SPCB). The concepts, structure, objectives, 

methodology, tools of analysis are objectives of the audit are discussed below. 
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/9w¢LCL/!¢9 
This is to certify that a detailed άDǊŜŜƴ !ǳŘƛǘέ for Sagar Institute of Research & Technology, Bhopal, M.P. 

has been conducted at its campus during the academic year 2023-2024 on 04th, 05th & 06th March 2024. 

The Green audit was conducted in accordance with the applicable standards prescribed by the Central 

Pollution Control Board (CPCB), New Delhi, and the Ministry of Environment, Forest, and Climate Change, 

(MoEF&CC), New Delhi. The audit involves Water, Air, Wastewater, Energy/ Renewable Energy, Hygiene, 

Sanitation, Green inventory, solid waste, plastic waste, and sewage waste etc., and given an 

'Environmental Management Plan' (EMP), which the university/college may follow to minimize the impact 

on the institutional working framework. In an opinion and to the best of our information and according 

to the information given to us, said Environment and it gives a true and fair view in conform, it with green 

audit in principles accepted in India. 

 

Date: 04th, 05th & 06th March 2024         Authorized Signature 

Place: Gorakhpur  
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tǊŜŦŀŎŜ 
Bhopal, located in Madhya Pradesh, India, has a rich history dating back to ancient civilizations. It was a 

princely state ruled by the Begums of Bhopal in the 18th century. Under British rule, it became the capital 

of Madhya Pradesh in 1956. The city suffered a major industrial disaster in 1984 with the Bhopal Gas 

Tragedy, but has since seen growth and development, emerging as a vibrant urban center in central India. 

 

Green auditing is the process of identifying and determining whether in situations practices are eco-

friendly and sustainable. In objective to carryout agreed, audit is to check green practices followed by the 

college and to conduct a well-formulated audit report to understand where the college can optimize the 

uses of waste material as well as reduce its consumption of electricity and water. The initiative taken by 

SIRT to conduct an Green Audit of the college campus is a commendable sustainable goal. The strategies 

followed were the preparation of questionnaires and subsequent action plans to implement the project. 

Questionnaires prepared to conduct the green audit were based on the guidelines, rules, acts, and 

formats set by the Government of India, Ministry of Environment Forest & Climate Change, New Delhi, 

and Central Pollution Control Board, New Delhi. Questionnaires were prepared for solid waste, energy, 

water, hazardous waste. For audit purposes, analysis of suitable data is required, for the same study area 

is grouped into various Blocks and Departments. The audit was carried out for solid waste, electricity and 

energy, water and wastewater, hazardous waste, air quality, and green inventory including carbon 

footprints. It also indicates the green initiatives taken by universities to save environmental resources. 
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IƛǎǘƻǊȅ ƻŦ .ƘƻǇŀƭΣ aŀŘƘȅŀ tǊŀŘŜǎƘ 

 

Sanchi Stupa 

 

The history of Bhopal, a city located in the central Indian state of Madhya Pradesh, is rich and diverse, 

spanning over several centuries. Here's a brief overview: 

Early Settlements: The region around Bhopal has been inhabited since ancient times. It was initially ruled 

by various dynasties, including the Mauryas, Guptas, and later the Paramaras. 

Establishment of Bhopal State: The modern history of Bhopal began with the establishment of the Bhopal 

State in the early 18th century. The state was founded by Dost Mohammad Khan, an Afghan soldier who 

rose to power in the region. Under his rule, Bhopal became a princely state and continued to be ruled by 

his descendants. 

Rule of Begums: One of the most significant aspects of Bhopal's history is the rule of several female rulers, 

known as the Begums of Bhopal. Begum Qudsia, Begum Sikandar, and Begum Shah Jahan are some 

notable rulers who governed the state during the 19th and early 20th centuries. They played pivotal roles 

in shaping the state's administration, modernizing Bhopal, and advocating for social reforms, education, 

and women's rights. 

Integration into India: After India gained independence from British rule in 1947, Bhopal acceded to the 

newly formed Indian Union in 1949. It became part of the state of Madhya Pradesh when the state was 

reorganized along linguistic lines in 1956. 

Industrial Disaster: One tragic event that significantly impacted Bhopal's history was the Bhopal Gas 

Tragedy of December 1984. A toxic gas leak from the Union Carbide pesticide plant resulted in one of the 

world's worst industrial disasters, causing thousands of deaths and long-term health effects for many 

survivors. 

Modern Development: Despite the tragedy, Bhopal has continued to develop as a significant urban center 

in central India. It has witnessed rapid urbanization, infrastructure development, and economic growth in 

recent decades. The city has become a hub for education, healthcare, and commerce, attracting people 
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from various parts of the country. 

tǊƻŬƭŜ ƻŦ {ŀƎŀǊ LƴǎǝǘǳǘŜ ƻŦ wŜǎŜŀǊŎƘ ϧ ¢ŜŎƘƴƻƭƻƎȅΣ .ƘƻǇŀƭ 

 
Sagar Institute of Research & Technology, Bhopal  

 

Located amidst the serene landscapes of Bhopal, Sagar Institute of Research & Technology (SIRT), 

affiliated with RGPV, stands as a beacon of excellence in engineering education in Madhya Pradesh, India. 

Spread across 25 acres, the campus embodies the principles of Vaastu, harmonizing with nature. 

Renowned for its state-of-the-art infrastructure, academic prowess, and vibrant research initiatives, SIRT 

holds a distinguished position among the top engineering colleges in Bhopal. Its extensive library boasts 

a plethora of resources, including international journals, enriching the academic journey of students. 

At the heart of SIRT's ethos are its core values, rooted in environmental sustainability, innovation, and 

societal impact. Embracing a culture of inclusivity and recognition, the institution nurtures a conducive 

environment for the holistic development of students, faculty, staff, and alumni. 

SIRT's commitment to excellence extends beyond academics, fostering a community where individuals 

are empowered to make meaningful contributions to society. As a leading institution, SIRT exemplifies a 

dedication to fostering innovation, creativity, and a sense of responsibility towards the greater good. 
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Vision & Mission 
Vision: 

To motivate and mold students into world-class professionals who will excel in their fields and effectively 

meet the challenges of the dynamic global scenario. 

Mission: 
¶ To achieve academic excellence in providing technical education by incorporating the principles of 

Total Quality Management (TQM). 

¶ To provide state-of-art infrastructure for enhanced learning & research with IT-based knowledge 
management to meet global challenges. 

¶ To inculcate ethical, moral, & cultural values among professionals. 

 
Awareness for Environment: 

The Sagar Institute Research & Technology (SIRT), Bhopal exists and has a focus on environmental 

awareness; it may have its own programs or initiatives aimed at promoting environmental sustainability, 

conservation, or eco-consciousness. 

Library  

SIRT Library is a center of information to support the teaching, learning, and research facility for the 

students and faculty members of the Institute. The library provides various facilities to the users. SIRT has 

an excellent, well-equipped, air-conditioned library that facility an ever-increasing collection and a wide 

range of subject books, reference books, live journals on various topics. It also subscribes to national and 

international journals of repute, regularly. 

LIBRARY BOOKS STATUS AS ON 29.02.2024 

SR. NO. BRANCH TOTAL TITLES TOTAL VOLUMES  

1.  Basic science 500 6340 

2.  CE 435 3884 

3.  ME 884 6630 

4.  EC 892 7574 

5.  EX 444 4004 

6.  CSE 679 8278 

7.  CSBS 230 1007 

8.  CY 232 1028 

9.  CSIT 587 2923 

10.  AIML 27 454 

11.  MCA 298 1996 

12.  M.Tech. EC 110 577 

13.  M.Tech. VLSI 85 369 

14.  M.Tech. CSE 292 1534 

15.  M.Tech. Thermal 129 510 

16.  MBA 564 3125 

TOTAL 6388 50233 
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Central Library at SIRT 

IƻǎǘŜƭǎ 

In SAGAR INSTITUTE RESEARCH & TECHNOLOGY (SIRT) BHOPAL, there is two hostels one for boys called J. 

C. Bose .ƻȅΩǎ hostel (total capacity 135 and intake is 135) and another for girls called Mother Teresa DƛǊƭΩǎ 

hostel (total capacity 57 and intake is 55).  
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MotheǊ ¢ŜǊŜǎŀ DƛǊƭΩǎ IƻǎǘŜƭ  WΦ/Φ .ƻǎŜ .ƻȅΩǎ IƻǎǘŜƭ 

  

{ǘǳŘŜƴǘ wŜŎǊŜŀǝƻƴŀƭ !ŎǝǾƛǝŜǎ 
 

bŀǝƻƴŀƭ {ŜǊǾƛŎŜ {ŎƘŜƳŜ όb{{ύ 

The National Service Scheme (NSS) is a student-run organization that promotes social service. NSS units are 

present in many colleges in India, including Sagar Institute of Research & Technology (SIRT) Bhopal. 

 

bŀǝƻƴŀƭ /ŀŘŜǘ /ƻǊǇǎ όb//ύ 

The National Cadet Corps (NCC) is a voluntary organization that provides military training to students in 

India. SIRT Bhopal offers an NCC program for its students. The program started in 2022 and is currently 

offered on a self-financing basis. 

The NCC program at SIRT Bhopal is part of the Air Wing. The Air Wing NCC provides a platform for students 

who are interested in a career in the Indian Air Force. The program includes morning drills, physical training, 

and academic classes. 

Students who are interested in joining the NCC program at SIRT Bhopal must meet certain physical and 

medical requirements. They must also have a confident nature, good communication skills, and be truthful 

and honest. 

The NCC program at SIRT Bhopal can help students to develop a number of important qualities, including: 

¶ Leadership 

¶ Discipline 

¶ Teamwork 

¶ Self-confidence 

¶ Physical fitness 
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¶ Time management 

 

/ŀƳǇǳǎ {ŜŎǳǊƛǘȅ 

The safety of the students within the campus is being taken care by the campus security agency. The 

security personnel are kept vigilant especially for any inconvenience to the student community. 

To promote a safe and welcoming environment to enhance the well-being of students, staff, faculty and 

visitors, and protect all college property against theft and vandalism. The college is equipped with CCTV 

cameras at important ƭƻŎŀǘƛƻƴǎ ǎǳŎƘ ŀǎ 9ƴǘǊŀƴŎŜ DŀǘŜΣ !ŘƳƛƴƛǎǘǊŀǘƛǾŜ .ǳƛƭŘƛƴƎΣ .ƻȅΩǎ ŀƴŘ DƛǊƭΩǎ IƻǎǘŜƭǎ ŀƴŘ 

Library as a precautionary measure to monitor visitors. 

  

CCTV Monitor room and CCTV Camera at SIRT Bhopal 
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Introduction of Auditing Firm 
M/s. G C Consultancy Services, Gorakhpur is ISO:9001, 14001 & 45001 certified, a fast-growing committed 

ŎƻƴǎǳƭǘŀƴŎȅ ŦƛǊƳΦ Lǘ Ƙŀǎ ƛǘǎ ǳƴƛǉǳŜ ŦŜŀǘǳǊŜ ϧ ǳƴƭƛƪŜ ƻǘƘŜǊ ƻǊƎŀƴƛȊŀǘƛƻƴ ǿŜ ŘƻƴΩǘ ǎƛƳǇƭȅ ŎƻƴŘǳŎǘ ŀǳŘƛǘ ŀƴŘ 

report preparation is done. But we consider all Government norms (Central & State), CPCB, SPCB, NGT and 

Supreme court guidelines at the time of Audit. The quality and adoption of CPCB, SPCB norms is our 

commitment. It is one of the fast-growing Organization in Energy audit, renewal energy, water 

conservation, waste management, air quality services providing company executed several projects 

covering all the diversified field Sectors & states of India. The Director Being Ex Central Government Officer 

& having experience of 34+ years and his associate team members are very well experienced in the field of 

Green, Quality Environment & Energy Audits. The associate team and experts are highly qualified and 

experienced in the field of diversified Green Audit and Services. The individual credential of each member 

in the field of Energy Audit is very rich due to their past association with the very reputed organization of 

Auditing sectors. The company has Head office at Gorakhpur, Uttar Pradesh. 

Name of Firm M/s G C Consultancy Services 

Address 
614, Vasant Enclave, Rajender Nagar, 

Gorakhnath, Gorakhpur. 273015 

Contact details 7007794292, 9919935600 

Email id: gccs4114@gmail.com 

 

D / /ƻƴǎǳƭǘŀƴŎȅ 5ƛǊŜŎǘƻǊΩǎ ϧ ǘŜŀƳ 5Ŝǘŀƛƭǎ 

Sr. 
No. 

Name Designation 
Qualification and Technical 

Experience 

1. Er. Ashutosh Kumar 

Srivastava 

CMD & CEO 

Principal Auditor 

34+ Years of 
Experience 

BE (Civil), Lead Auditor ISO 9001, 

14001, 21001, 22000, 45001, 

50001, 17020. GRI professional 

2021 Updated. 

IGBC AP, ASSOCHAM GEM CP, 

Expert in water audit, air audit, 

waste management.   

2. Dr. Anita Srivastava Head for 

Documentation, 

Biodiversity Expert   

Ph. D (Botany), Rajasthan 

University, Jaipur. Rajasthan  

3. Mr. Vikas Srivastava 

 

Director 

Water Quality & 

Quantity, Ambient Air 

Quality Expert, 

Firefighting Safety 

Expert and 

Head for preparation 

of report. 

5+ ̧ ŜŀǊǎΩ 9ȄǇŜǊƛŜƴŎŜ 

M.Com., UGC NET Qualified, Lead 

Auditor for ISO 9001:2015 & ISO 

14001:2015 

  

mailto:gccs4114@gmail.com
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Sr. 
No. 

Name Designation 
Qualification and Technical 

Experience 

4. Mr. Lokendra Singh 

Chauhan  

Energy & Renewal 

Expert 

мр ¸ŜŀǊǎΩ 9ȄǇŜǊƛŜƴŎŜ 

AMIE (Electrical Engineering) from 

Institute of Engineers India, 

Kolkata, PG Diploma in Strategic 

HR Management, Retired as 

Scientist-D/ Joint Director from 

.ǳǊŜŀǳ ƻŦ .L{ ŀŦǘŜǊ оуҌ ȅŜŀǊǎΩ 

experience of working in different 

activities of BIS.  

5. Mr. Arun Singh 

Asst. Director 

Asst. Energy Auditor B.Sc. Math and Trainee Energy & 

Renewable Energy Auditor 

 

M/s G C Consultancy Services Registered in Ministry of Micro, Small & Medium Enterprises (MSME) as 

Micro unit, registered in NSIC under Environment Consultancy services. 

[ƛǎǘ ƻŦ LƴǎǘǊǳƳŜƴǘǎ  

The following are the instruments used at the time of the Environment Audit. 

Sr. No. Instrument Make and Sr. No. 

1 Water testing kits at site Prerana Laboratories 

2 Air Quality test Prana Laboratories 

3 Temperature gun 1 Set 
(infrared Thermometer) 

Cyclops L Portable pyrometers 

4 Lux Meter 1 Set (Digital Lux 
Meter) 

Fluke lux meter. Conforms to 
IEC 61010, CAT 
III 600V safety rated 
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9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǳŘƛǘ 
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Lb¢wh5¦/¢Lhb 

9ƴǾƛǊƻƴƳŜƴǘ !ǳŘƛǘ ŀƴ 9ũŜŎǝǾŜ 9ũƻǊǘǎ ǘƻǿŀǊŘǎ 9ƴǾƛǊƻƴƳŜƴǘ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ϧ 

9ƴŜǊƎȅ /ƻƴǎŜǊǾŀǝƻƴ 

Modernization and Industrialization are the two important outputs of the twentieth century that have made 

human life more luxurious and comfortable. Simultaneously, they are responsible for various uses of natural 

resources, exploitation of forest and wildlife, producing passive solid waste, polluting the scarce and sacred 

water resources, and finally making our mother Earth ugly and in-hospitable. Today, people are getting more 

familiar with global issues like global warming, greenhouse effect, ozone depletion, and climate change, etc. 

Now, it is considered as a final call by Mother Earth to walk on the path of sustainable development. The time 

has come to wake up, unite and combat together for a sustainable environment. 

/ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ǇǊŜǎŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻōƭŜƳǎ ƻŦ Ǉƻƭƭǳǘƛƻƴ ŀƴŘ ŜȄŎŜǎǎƛǾŜ ǳǎŜ ƻŦ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΣ IƻƴΩōƭŜ 

Prime Minister Shri Narendra Modi ji has declared the Mission of Swachh Bharat Abhiyan. Also, University Grants 

/ƻƳƳƛǎǎƛƻƴ Ƙŀǎ ƳŜƴǘƛƻƴŜŘ ǘƘŜ άDǊŜŜƴ /ŀƳǇǳǎΣ /ƭŜŀƴ /ŀƳǇǳǎ Ƴƛǎǎƛƻƴ ƳŀƴŘŀǘƻǊȅ ŦƻǊ ŀƭƭ ƘƛƎƘŜǊ ŜŘǳŎŀǘƛƻƴŀƭ 

institutes. As environmental sustainability is becoming an increasingly important issue for the nation, the role of 

higher educational institutions in relation to environmental sustain ability is more prevalent. Govt. of India has 

issued National Education Policy 2020 and has issued white paper on its policy. Generation coming should be 

well conversant with the effects and impacts on Environment and Modernization/ Development. Coming 

generations must know how to make a balance in both. 

Environment Audit is the most efficient ecological tool to solve such environmental problems. It is a process of 

regular identification, quantification, documenting, reporting, and monitoring of environmentally important 

components in a specified area. Through this process, the regular environmental activities are monitored within 

and outside of the concerned sites which have direct and indirect impacts on the surroundings. An 

environmental audit can be one of the initiatives for such institutes to account for their energy, water resource 

use as well as wastewater, solid waste, hazardous waste generation. The environmental Audit process can play 

an important role in the promotion of environmental awareness and sensitization about resource use. It can 

create consciousness towards ecological balance, values, and ethics. Through the green audit, one can get 

direction about how to improve the condition of the environment without much affecting the impact on nature. 

 

9ƴǾƛǊƻƴƳŜƴǘ !ǳŘƛǘ  

Environment auditing is the process of identifying and determining whether an ƛƴǎǘƛǘǳǘƛƻƴΩǎ practices are eco-

friendly and sustainable. Traditionally, we are good and efficient users of natural resources. However, over the 

period excess use of resources like energy, water, chemicals are become habitual for everyone especially, in 

common areas. Now, it is necessary to check whether our processes are consuming more than the required 

resources? Whether we are handling waste carefully? In fact, as per modern thinking there is waste as such. The 

policy of Waste to Wealth has been the new concept introduced. Environment audit regulates all such practices 

and gives an efficient way of natural resource utilization. In the era of climate change and resource depletion, it 

is necessary to verify the processes and convert the min to green and clean ones. The environmental audit 

provides an approach for it. It also increases overall consciousness and awareness among the people working in 

institutions towards an environment. 

 



 

о 
 

Dƻŀƭǎ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ ŀǳŘƛǘ  

Sagar Institute Research & Technology Bhopal has conducted an Environment audit with specific goals as: 

¶ Assess the facility of different types of waste management. 

¶ All waste shall be first finding the scope of its use under the Waste to Wealth policy.  

¶ Increase environmental awareness throughout campus. 

¶ Identification and documentation of green practices followed by college. 

¶ Identify strengths and weaknesses in green practices. 

¶ Conduct a survey to know the ground reality about green practices. 

¶ Analyze and suggest solutions for problems identified from the survey. 

¶ Identify and assess environmental risk. 

¶ Short-term goal of environment audit program. 

¶ The long-term goal of the environmental audit program is to collect base line data of environmental 
parameters and resolve environmental issues. 

¶ To motivate staff and students for optimized sustainable use of available resources. 
 

hōƧŜŎǝǾŜǎ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ ŀǳŘƛǘ  
¶ To examine the current practices which can impact the environment such as water, air, optimum resource 

utilization, waste management, etc. 

¶ To prepare an Environmental Statement Report on green practices followed by different departments, 
support services, and administration building. 

¶ To set goals (Short/ Long), vision, and mission for Green practices on the campus. 

¶ To identify and analyze significant environmental issues. 

¶ To establish and implement Environmental Management Plan (EMP) in various departments and review 
them periodically. 

¶ To assess for better performance in green practices and its valuation. 

 
!ōƻǳǘ /ǊƛǘŜǊƛŀ т ƻŦ b!!/  

Universities/colleges are playing a key role in the development of human resources worldwide. Government of 

India through NEP 2020 has framed the policy under which there shall be 4 verticals out of which NAAC vertical 

will be governed for independently assessment of all HEIs. Higher education institutes on campus run various 

activities with the aim to percolate the knowledge along with practical dimension among the society. Likewise, 

different technological solutions related to the environment are also provided by the higher education institutes. 

Different types of evolutionary methods are used to assess the problem concerning the environment. It includes 

Environmental Impact Assessment (EIA), Social Impact Assessment (SIA), Carbon Footprint Mapping, 

environment audit, etc. 

 

The National Assessment and Accreditation Council (NAAC) is a self-governing organization that rates the 

institutions according to the scores assigned at the time of accreditation of the institution. Environmental Audit 

has become a mandatory procedure for educational institutes under NEP 2020 and in Criterion VII of NAAC. The 

intention of the green audits is to upgrade the environmental condition inside and around the institution. It is 

performed by considering environmental parameters like optimum use of water and wastewater (approach of 

recycling and reusing of the same) and accounting, energy conservation, possibilities of new/renewable energy, 

waste management, air, noise monitoring, facilities for females and differentially abled persons etc. for making 

the institution eco-friendlier. 



 

п 
 

Students are the major strength of any academic institution. They are also the future of the nation. Hence 

educating the Practicing green action in any educational institution will inculcate the good habit of caring for 

natural resources in students. Many environmental activities like plantation and nurturing saplings and trees, 

Cleanliness drives, Bird watching camps, no vehicle day, Rainwater harvesting, etc. will make the students good 

citizens of the country, Through Green Audit, higher educational institutions can ensure that they contribute 

towards the reduction of global warming through Carbon Footprint reduction measures. 

 
.ŜƴŜŬǘǎ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ !ǳŘƛǘ ǘƻ ŀƴ 9ŘǳŎŀǝƻƴŀƭ LƴǎǝǘǳǘŜ 

There are many advantages of Environment audit to an Educational Institute. 

¶ It would help to protect the environment in and around the campus. 

¶ Recognize the cost-saving methods through waste minimization and energy conservation. 

¶ To identify and analyze significant environmental issues. 

¶ To establish and implement Environmental Management Plan (EMP) in various departments and review 
them periodically. 

¶ To assess for better performance in green practices and its valuation. 

мΦл   ²!¢9w ϧ ²!{¢9²!¢9w !¦5L¢  

мΦм     LƴǘǊƻŘǳŎǝƻƴ  

Water is a precious natural national resource available with affixed quantum. The availability of water is 

decreasing due to the increasing population of the nation as per capita availability of utilized water is going down. 

Due to the ever-rising standard of living of people, industrialization, urbanization, demand for fresh water is 

increasing day by day. The unabated discharge of industrial effluent in the available water bodies is reducing the 

quality of these ample sources of water continuously. Hence, the national mission on water conservation was 

declared by the Honorable Prime Minister Narendra Modi as 'Jal Shakti Abhiyan' and appealed to all citizens to 

collectively address the problem of water shortage, by conserving every drop of water and suggesting conducting 

water audits for all sectors of water use. Water audit can be defined as a qualitative and quantitative analysis of 

water consumption to identify means of reducing, reusing, and recycling water. Water Audit is nothing but an 

effective measure for minimizing losses, optimizing various uses, and thus enabling considerable conservation 

of water in their irrigation sector, domestic, power, and industrial sectors. The measurement of water losses due 

to different uses in the system or any utility is essential to implement water conservation measures in such an 

establishment. 
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мΦн ²ŀǘŜǊ !ǳŘƛǘ tǊƻŎŜǎǎ 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 

 

 
 

 

 

 
 

 
 
 

 
 

 

 

aŜŀǎǳǊŜƳŜƴǘ 

/ŀƭŎǳƭŀǝƻƴ 

!ǳŘƛǘ hōǎŜǊǾŀǝƻƴ 

wŜǇƻǊǘ 

5ƛǎŎǳǎǎƛƻƴ 

tƭŀƴƴƛƴƎ 

tǊƻŎŜǎǎ 
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мΦо  LƳǇƻǊǘŀƴŎŜ ƻŦ ²ŀǘŜǊ !ǳŘƛǘ  
¶ Systematic process. 

¶ May some surprising results. 

¶ Easier to work on solutions when the problems are identified. 

¶ Attracting mechanisms can be put into place. 

It is observed that several factors like climate, culture, food habits, work and working conditions, level and type 

of development, and physiology determine the requirement of water. The community which has a population 

between 20,000 to 1,00,000 requires 100 to 150 liters per person (capita) per day. The communities with a 

population over 1,00,000 require 150 to 200 liters per person (capita) per day. As per the standards provided by 

WHO Regional Office for Southeast Asia Schools require 2 liters of water per student for drinking purposes; 10-

15 liters per student for Water-flush toilets. Administration requires (Staff Accommodation not included) 50 

liters per person per day. 

 

мΦп ²ŀǘŜǊ !ǳŘƛǘ  

The college is spread in a sprawling lush green campus of 29900 Sq.m. dotted with buildings of Academic, 

Administrative and support services. Water usage can be defined as water used for all activities which are carried 

out on campus from different water sources. This includes usage in all residential buildings / hostels, academic 

buildings, on-campus, and on-grounds. Wastewater is referred to as the water which is transported off the 

campus. The wastewater includes sewerage; residence water used in cooking, showering, clothes washing as 

well as wastewater from chemical and biological laboratories which ultimately go down in the sink or drainage 

system. 

 

мΦр  ²ŀǘŜǊ vǳŀƭƛǘȅ 

Primary Water Quality Criteria for Bathing Waters, in a water body or its part, water is subjected to several types 

of uses. Depending on the types of uses and activities, water quality criteria have been specified to determine 

its suitability for a particular purpose. Among the various types of uses there is one use that demands the highest 

level of water quality or purity and that is termed as "Designated Best Use" in that stretch of water body.  Based 

on this, water quality requirements have been specified for different uses in terms of primary water quality 

criteria. PRIMARY WATER QUALITY CRITERIA FOR BATHING WATER (Water used for organized outdoor bathing) 

CRITERIA 1. Fecal Coliform MPN/100 ml:, & Fecal Streptococci MPN/100 ml: 2. pH: 3. Dissolved Oxygen: 4. 

Biochemical Oxygen demand 3-day,27°C: 500 (desirable) 2500 (Maximum Permissible) 100 (desirable) 500 

(Maximum Permissible) Between 6.5 - 8.5 5 mg/1 or more 3 mg/1 or less RATIONALE to ensure low sewage 

contamination. The desirable and permissible limits are suggested to allow for fluctuation in environmental 

conditions such as seasonal change, changes in flow conditions etc. The range provides protection to the skin 

and delicate organs like eyes, nose, ears etc. which are directly exposed during outdoor bathing. The minimum 

dissolved oxygen concentration of 5 mg/1 ensures reasonable freedom from oxygen consuming organic 

pollution immediately upstream which is necessary for preventing production of anaerobic gases (obnoxious 

gases) from sediment. The Biochemical Oxygen Demand of 3 mg/1 or less of the water ensures reasonable 

freedom from oxygen demanding pollutants and prevents production of obnoxious gases. 
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  мΦс       5ǊƛƴƪƛƴƎ ²ŀǘŜǊ vǳŀƭƛǘȅ  

The drinking water quality in Bhopal has been a cause for concern, with reports of contamination by bacteria, 

industrial pollutants, and even heavy metals. Here's a breakdown of the issues: 

Bacterial contamination: Some reports by environmental activists indicate fecal coliform bacteria exceeding safe 

limits in Bhopal's drinking water, potentially due to inadequate sanitation or treatment. This raises concerns 

about waterborne diseases like diarrhea, dysentery, and typhoid. 

Industrial pollutants: Studies have found chlorinated hydrocarbons like chloroform and carbon tetrachloride in 

Bhopal's lakes at levels exceeding WHO and US EPA guidelines. These chemicals can enter the water supply 

through industrial discharge or waste disposal, and long-term exposure can be linked to various health problems, 

including certain cancers and nervous system disorders. 

Hardness and mineral content: Testing of groundwater sources in Bhopal has shown variations in pH, hardness, 

and mineral content, including fluoride. While some minerals are essential for health, exceeding recommended 

levels can cause problems. For instance, hard water can cause skin irritation and soap scum buildup, while high 

fluoride levels can lead to dental fluorosis. 

A. Total Coliforms Organism MPN/100ml shall be 50 or less, pH between 6.5 and 8.5 Dissolved Oxygen 

6 mg/l or more Biochemical Oxygen Demand 5 days 20C 2 mg/l or less Outdoor bathing (Organized). 

B. Total Coliforms Organism MPN/100ml shall be 500 or less, pH between 6.5 and 8.5 Dissolved Oxygen 

5 mg/l or more, Biochemical Oxygen Demand 5 days 20C 3 mg/l or less Drinking water source after 

conventional treatment and disinfection. 

C. Total Coliforms Organism MPN/100ml shall be 5000 or less pH between 6 to 9 Dissolved Oxygen 4 

mg/l or more Biochemical Oxygen Demand 5 days 20o C, 3 mg/l or less Propagation of Wildlife and 

Fisheries. 

D. pH between 6.5 to 8.5 Dissolved Oxygen 4 mg/l or more Free Ammonia (as N) 1.2 mg/l or less 

Irrigation, Industrial Cooling, Controlled Waste disposal. 

E. pH between 6.0 to 8.5 Electrical Conductivity at 25 0C micro mhos/cm Max.2250 Sodium absorption 

Ratio Max. 26 Boron Max. 2 mg/l. 

 

мΦсΦм ²Ih 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ¦ǇŘŀǘŜŘ hƴ мм hŎǘ нлмф 

WHO produces international norms on water quality and human health in the form of guidelines that are used 

as the basis for regulation and standard setting, in developing and developed countries worldwide. The quality 

of drinking water is a powerful environmental determinant of health. Assurance of drinking water safety is a 

foundation for the prevention and control of waterborne diseases. The guidelines developed by WHO are 

prepared through a vast global consultative process involving WHO member states (India is the member state), 

national authorities and international agencies, in consultation with the WHO Expert Advisory Panel. 
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Acrylamide 0.0005 

Alachlor 0.02 

Aldicarb 0.01 

Aldrin and Dieldrin 0.00003 

Ammonia 1.5 

Antimony 0.02 

Arsenic 0.01 

Atrazine 0.002 

Barium 0.7 

Benzene 0.01 

Benzo (?) pyrene 0.0007 

Boron 0.5 

Bromate 0.01 

Bromodichloromethane 
(BDCM) 

0.06 

Bromoform 0.1 

Cadmium 0.003 

Carbofuran 0.007 

Carbon tetrachloride 0.004 

Chlorate 0.7 

Chlordane 0.0002 

Chloramines 0.5 - 1.5 

Chloride 200 ς 300 

Chlorine 5 

Chlorite 0.7 

Chloroform 0.3 

Chlortoluron 0.03 

Chlorpyrifos 0.03 

Chromium 0.05 

Color in drinking water No visible color 

Copper 2.0 

Cyanazine 0.0006 

Cyanide 0.07 
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1,2-Dichlorobenzene 1.0 

1,4-Dichlorobenzene 0.3 

1,2-Dichloroethane 0.03 

Dichloromethane 0.02 

2,4-
Dichlorophenoxyacetic 
acid 

0.03 

DDT and metabolites 0.001 

Di(2-ethylhexyl) 
phthalate 

0.008 

1,2-Dichloroethylene 0.05 

1,2-Dichloropropane 0.04 

Dimethoate 0.006 

1,4-Dioxane 0.05 

Dissolved oxygen No health-based guideline value is 
recommended 

Eidetic acid (EDTA) 0.6 

Endrin 0.0006 

Epichlorohydrin 0.0004 

Ethylbenzene 0.3 

Fenoprop 0.009 

Fluoride 1.5 

Hexachlorobutadiene 0.0006 

Iron No health-based guideline value is 
proposed 

Isoproterenol 0.009 

Lead 0.01 

Lindane 0.002 

Manganese 0.4 

Mercury 0.006 

Methoxychlor 0.02 

Metolachlor 0.01 

Microcystin-LR 0.001 

Melinite 0.006 
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Molybdenum 0.07 

Mon chloroacetate 0.02 

N-Nitroso 
dimethylamine 

0.0001 

Nickel 0.07 

Nitrate 50 

Nitrilotriacetic acid 
(NTA) 

0.2 

Nitrite 3 

Pendimethalin 0.02 

Pentachlorophenol 0.009 

Permethrin 0.3 

pH No health-based guideline value is 
proposed 

Pyriproxyfen 0.3 

Selenium 0.01 

Simazine 0.002 

Sulphate No health-based guideline value has 
been derived 

Styrene 0.02 

Terbuthylazine 0.007 

Tetrachloroethylene 0.04 

Toluene 0.7 

Total dissolved solids 
(TDS) 

No health-based guideline value is 
proposed 

Trichloro acetate 0.2 

Trichloroethylene 0.02 

2,4,6, -Trichlorophenol 0.2 

Trifluralin 0.02 

Tritium 10000 Bq/L 

Uranium 0.015 

Vinyl chloride 0.0003 

Xylenes-total 0.5 

Zinc No health-based guideline value is 
proposed 
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Water contains naturally occurring compounds such as lead and arsenic among others. How harmful are these 

and what is the level of contamination, we must know about. 

 

мΦсΦн  ²ŀǘŜǊ ǉǳŀƭƛǘȅ ƛƴ LƴŘƛŀ {ƻǳǊŎŜ ¦bL/9C wŜǇƻǎƛǘƻǊȅ 
 

Both rural and urban India is faced with water problems. People do not have access to good quality, safe drinking 

water. The source for most drinking water is either rivers or underground aquifers (wells). Since water can 

dissolve just about anything that it meets long enough, often the groundwater we get ƛǎƴΩǘ pure. 

 

It could contain naturally occurring lead, arsenic, mercury, radium, chloride, iron and copper compounds 

dissolved in it. Most of these aren't harmful when consumed in small quantities. But when the levels go higher 

than the prescribed amounts, it could be harmful and sometimes, even fatal. [ŜǘΩǎ analyze the effects of each of 

these compounds on our health and understand from the available data which states in India are susceptible to 

which types of contamination. 

 

LǊƻƴ  

 

Iron, which is seldom found in concentrations greater than 10 milligrams per liter (mg/L) or 10 parts per million 

can be a troublesome chemical in drinking water. Corrosion of pipes is a common reason why iron is found in 

drinking water. As little as 0.3 mg/L concentration of iron can make the water appear brown. A laboratory 

analysis of the water sample can tell you the extent of your problem. 

The best way to treat this is to use aeration/ filtration or chlorination techniques. Chlorination is the process of 

adding the element chlorine to the water to make it fit for human consumption. 

!ǊǎŜƴƛŎ 
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Arsenic is a semi-metal found in foods and mostly in groundwater. Elevated levels of arsenic lead to metabolism 

failure in the body causing severe heart diseases, night blindness, cancer and even diabetes. A study conducted 

by USA today.com states that around 70 countries are affected by arsenic poisoning from groundwater. Assam 

and West Bengal have high concentrations up to 2.4 mg/L and 1.83 mg/L respectively. 

/ƘƭƻǊƛƴŜ ŀƴŘ CƭǳƻǊƛŘŜ  

Chlorine and fluoride are added to water to kill pathogens, which are disease producing agents. An excess 

amount of chlorine in the water causes a problem because it leaves behind a residue. ¢Ƙƛǎ άǊŜǎƛŘǳŀƭ ŀƳƻǳƴǘέΣ 

when consumed, reacts inside the stomach, and damages some cells of the organs. 

Fluoride is added in water just to prevent cavities, whether you have cavities or not! An excess amount of fluoride 

in water causes tooth discoloration forming yellow or brown pits and patches on teeth. Long term high exposure 

(more than 4 ppm) to fluoride may also result in bone spurs and birth defects. Rajasthan and Assam have the 

highest concentrations of these. 

 

bƛǘǊŀǘŜ  

Nitrate, a naturally occurring form of nitrogen, is found in the soil. It is required in large   quantities to sustain 

high crop yields. A tasteless, colorless, and odorless compound, you cannot detect it unless your water is 

chemically analyzed. If you drink water from a private well, get a qualified laboratory to test it yearly. Central  

 
 

{ŜǿŀƎŜ ǘǊŜŀǘƳŜƴǘ ŎŀǇŀŎƛǘȅ ƻŦ ǎǘŀǘŜǎ ƛƴ LƴŘƛŀ 

The major cause of increasing nitrate content is open sewage disposal and the use of nitrogen fertilizers. Since 

rural sanitation in the country is poor, the presence of nitrates in water is evident of such contamination. Proper 

sewage treatment including contaminants and recycling of wastewater to reuse it for various uses like gardening, 

toilet flushing, and car washing is necessary to keep these levels down. Currently Maharashtra and Uttar Pradesh 

have the highest sewage treatment capacity in India in Class I cities. 

From the above analysis, we can see the extent of contamination that we are exposed to. Here are some 

safeguards that we can take to get clean drinking water. 

¶ Water supply protection is most effective before contamination occurs. Surface water must never be 
allowed to flow down in the well. Rainwater and runaway water should be sloped out of a water body. A 
minimum of 300 feet distance must be maintained between sewage disposal and water supply areas. 

¶ Also, it is important to locate and eliminate the source of the contamination. For example, lead and iron 



 

мо 
 

contamination can be eliminated by replacing pipes, fittings, and fixtures. 

¶ New sources for water supply should be developed in case the existing supply is extensively contaminated 
with nitrate, salt, pesticides, and other chemicals. 

¶ Lastly, water must be treated to remove possible disinfectants and chemicals. 
 

мΦсΦо  Lb5L!b {¢!b5!w5{ Chw {!C9 5wLbYLbD ²!¢9w  
 

¶ The Bureau of Indian Standards (BIS) has specified drinking water quality standards in India to provide safe 
drinking water to the people. It is necessary that drinking water sources should be tested regularly to know 
whether water is meeting the prescribed standards for drinking or not and, if not, then, the extent of 
contamination/ unacceptability and the follow-up required. 

¶ Apart from BIS specification for drinking water, there is one more guideline for water quality, brought out 
by the Ministry of Water Resources, Government of India in 2005. This is known as Uniform Protocol for 
Water Quality Monitoring. A need has arisen to have a separate uniform protocol for Drinking Water 
Quality Monitoring in view of increasing risk of geogenic and anthropogenic contamination. 

¶ Keeping in view requirement of preparing Uniform Drinking Water Quality Monitoring Protocol, the 
Ministry of Drinking Water and Sanitation (MDWS), Government of India constituted an Expert Group 
which prepared the Protocol. The Drinking Water Quality Monitoring protocol describes specific 
requirements for monitoring drinking water quality with a view to ensure provision of safe drinking water 
to the consumers. 

 

мΦсΦп  5ŜŦƛƴƛǘƛƻƴ ƻŦ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ  

BIS has set specifications in ISς10500 and subsequently the revised edition of IS 10500: 2012 in Uniform Drinking 

Water Quality Monitoring protocol. 

Some parameters apart from those mentioned in IS 10500: 2012 may also be measured if the States deem it 

necessary. This standard has two limits i.e., Acceptable limits and permissible limits in absence of alternate 

source. If any parameter exceeds the limit, that water is considered unfit for human consumption. 

Broadly speaking water is defined as unfit for drinking as per Bureau of Indian Standards, IS-10500-2012, if it is 

bacteriologically contaminated (presence of indicator Uniform Drinking Water Quality Monitoring Protocol 

bacteria particularly E-coli, viruses etc.) or if chemical contamination exceeds   maximum permissible limits (e.g. 

excess fluoride [>1.5mg/l], Total Dissolved Solids (TDS) [>2,000 mg/l], iron [>0.3 mg/l], manganese [>0.3 mg/l], 

arsenic [>0.05 mg/l]. 

The latest drinking water specification and test protocol are: 
 
 

 
Sr. 

No. 

 
 
 
 

Test Parameter 

IS: 10500-2012 

Drinking Water Specification 

(Second Revision) 

 
 

Method of Test 

(Indian Standard IS:3025 

Methods of Sampling and 

Test for Water and Waste 

Water) 

 
Requirement 

(Acceptable limit) 

Permissible limit 

In the Absence of 

alternate source 

1. Odor Agreeable Agreeable IS:3025 Part 5 
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Sr. 

No. 

 
 
 
 

Test Parameter 

IS: 10500-2012 

Drinking Water Specification 

(Second Revision) 

 
 

Method of Test 

(Indian Standard IS:3025 

Methods of Sampling and 

Test for Water and Waste 

Water) 

 

Requirement 

(Acceptable limit) 

Permissible limit 

In the Absence of 

alternate source 

2. Taste Agreeable Agreeable IS:3025 Part 8 

3. pH value 6.5 ς 8.5 No relaxation IS:3025 Part 11 

4. Turbidity, NTU, Max 1 5 IS:3025 Part 10 

5. Total dissolved solids 
(TDS), mg/l, Max 

500 2000 IS:3025 Part 16 

6. Total alkalinity as 
CaCO3, mg/l, Max 

200 600 IS:3025 Part 23 

7. Total hardness as 
CaCO3, mg/l, Max 

200 600 IS:3025 Part 21 

8. Calcium as Ca, mg/l, 
max 

75 200 IS:3025 Part 40 

9. Magnesium as
 Mg, mg/l, Max 

30 100 IS:3025 Part 46 

10. Chloride as Cl, mg/l, 
Max 

250 1000 IS:3025 Part 32 

11. Residual
 Free Chlorine, 
mg/l, Min* 

0.2 1 IS:3025 Part 26 

12. Sulphate as SO4, mg/l, 
max 

200 400 IS:3025 Part 24 

13. Nitrate Nitrogen as 
NO3, mg/l, Max 

45 No relaxation IS:3025 Part 34 

14. Fluoride as F, mg/l, 
Max 

1.0 1.5 IS:3025 Part 60 
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Sr. 

No. 

 
 
 
 

Test Parameter 

IS: 10500-2012 

Drinking Water Specification 

(Second Revision) 

 
 

Method of Test 

(Indian Standard IS:3025 

Methods of Sampling and 

Test for Water and Waste 

Water) 

 

Requirement 

(Acceptable limit) 

Permissible limit 

In the Absence of 

alternate source 

15. Total Iron as Fe, mg/l, 
Max 

0.3 No relaxation IS:3025 Part 53 

16. Coliform MPN/100 ml Shall not be 
detectable in any 
100 ml sample 

Indian  Standard 
IS:1622, 
Methods of 
Sampling and 
Microbiological 
Examination of 
water. 

Indian  Standard IS:1622, 
Methods of  Sampling 
and  Microbiological 
Examination of water. 

17. Fecal Coliform, 
Presence/Absence 

Shall not be 
detectable in any 
100 ml sample 

 

18. E. coli, Presence/ 
Absence 

Shall not be 
detectable in any 
100 ml sample 

 

*Applicable only when water is chlorinated 

 

!ǎ ǇŜǊ /ŜƴǘǊŀƭ tƻƭƭǳǘƛƻƴ /ƻƴǘǊƻƭ .ƻŀǊŘ ƻŦ {ŜǇǘŜƳōŜǊ нлмоΥ 

Table: General range of Important Chemical Constituents 

 
Sr. No. 

 
Constituent 

Range ISI 

Standards 

Desirable 

 
Permissible 

Min Max 

1 pH 7.43 8.90 6.5ς8.5 No range 

2 E.C/µS/cm at 250C 110 3263 750 3000 

3 Total Hardness (mg/l) 45 660 300 600 

4 Ca(mg/l) 8 166 75 200 

5 Mg(mg/l) 1.0 113 30 100 

6 Na(mg/l) 5.0 506 - - 

7 K (mg/l) 1.0 180 - - 

8 Co3(mg/l) Nil 87 - - 

9 HCo3(mg/l) 24 634 - - 

10 Cl(mg/l) 7.0 695 250 1000 

11 So4(mg/l) 0.5 192 200 400 

12 No3(mg/l) 0.4 249 45 100 

13 F (mg/l) 0.04 1.6 1.0 1.5 
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мΦт  ²ŀǘŜǊ vǳŀƭƛǘȅ {ŀƳǇƭŜǎ 
Quality of water in terms of pH, TDS, EC. at Sagar Institute Research & Technology Bhopal 

Sr. No. 

Place from 
where water 

sample 
collected 

pH 
Permissible 

Value 
TDS 

Permissible 
Value 

Electrical 
Conductivity 
9Φ/Φκ˃{κŎƳ 

at 25°C 

Permissible 
Value 

  1   2   3   

1 
E. C. Dept. (Tap 
Water) 

8.07 

6.5 - 8.5 

151 

500 ppm  

198 

200 to 800 
µS/cm 

2 
Counselling Cell 
(Tap Water) 

7.77 172 338 

3 
F. Block (Tap 
Water) 

7.75 118 236 

4 
A. Block (Tap 
Water) 

7.35 166 340 

5 
B. Block (Tap 
Water) 

7.42 179 358 

6 
CS Block (Water 
Cooler) 

7.32 190 380 

7 
Mother Teresa 
DƛǊƭΩǎ Hostel 
(Water Cooler) 

7.48 179 358 

8 
WΦ/Φ .ƻǎŜ .ƻȅΩǎ 
Hostel (Water 
Cooler)  

7.33 172 354 

9 
Sport Complex 
(Tap Water) 

7.41 168 336 

 

*TDS should be lie between 50 ς 500 PPM and during our audit we found the TDS between 118 PPM to 190 PPM 

which is very good.  

мΦу  ¢Ŝǎǘ ŦƻǊ .ŀŎǘŜǊƛŀ ǇǊŜǎŜƴŎŜ ƛƴ ǿŀǘŜǊ 
 

Sr.  No  

Sample 
collected 

from  

Process 
adopted to 

test for 
bacteria  

Result 
Presence 

of 
Bacteria  

Chlorination 
in ppm 

IS:3025 Part 
26  

Result  

  4   5   

1 Sump well 

It was 
tasted 

through site 
Negative 0.3 Safe For drinking 



 

мт 
 

Sr.  No  

Sample 
collected 

from  

Process 
adopted to 

test for 
bacteria  

Result 
Presence 

of 
Bacteria  

Chlorination 
in ppm 

IS:3025 Part 
26  

Result  

  4   5   

2 

Mother 
¢ŜǊŜǎŀ DƛǊƭΩǎ 
Hostel 
(Water 
Cooler) 

sample kit 
provided by 

Prerena 
Laboratories 

Negative 0.2 Safe For drinking 

3 

J.C. Bose 
.ƻȅΩǎ IƻǎǘŜƭ 
(Water 
Cooler)  

Negative 0.2 Safe For drinking 

 

мΦф ¢Ŝǎǘ ŦƻǊ /ƻǇǇŜǊΣ {ǳƭǇƘŀǘŜǎ ŀƴŘ CƭǳƻǊƛŘŜǎ 
 

Sr. No. Sample 

Hardness 
testing 
ppm 

Copper 
ppm 

Fluoride 
as F, 
Mg/L, 
Max 

Permissible 
limit Mg/L 

Presence 
of 

Sulphates 
Mg/L 

Permissible 
Limit Mg/L 

6 7 8   9   

1 Sump well 100 
Less 
than 
0.2 

0.65 

1.0 mg/L IS 
3025 Part 

60 

120 

200 
Acceptable 

limits 
IS:3025 Part 

24 

2 

Mother 
¢ŜǊŜǎŀ DƛǊƭΩǎ 
Hostel 
(Water 
Cooler) 

100 
Less 
than 
0.2 

0.63 135 

3 

J.C. Bose 
.ƻȅΩǎ IƻǎǘŜƭ 
(Water 
Cooler)  

100 
Less 
than 
0.2 

0.65 110 

 

Total 9 parameters of water were tested in field test. All the results were within permissible limits of Indian 

Standards. 

Analysis: 

1. ¢Ŝǎǘ ǎŀƳǇƭŜǎ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ф ŘƛũŜǊŜƴǘ ǎƻǳǊŎŜǎ ǘƻ ŎƘŜŎƪ ǇIΣ ¢5{ ϧ 9ƭŜŎǘǊƛŎŀƭ /ƻƴŘǳŎǝǾƛǘȅ ό9/ύΦ 
2. ¢Ŝǎǘ ǎŀƳǇƭŜǎ ŎƻƭƭŜŎǘŜŘ ǇǊŜǎŜƴŎŜ ƻŦ ōŀŎǘŜǊƛŀ ϧ ǊŜǎƛŘǳŀƭ ŎƘƭƻǊƛƴŜ ŀǘ о ŘƛũŜǊŜƴǘ ƭƻŎŀǝƻƴǎΦ 
оΦ ¢Ŝǎǘǎ ŦƻǊ ŎƻǇǇŜǊΣ ǎǳƭǇƘŀǘŜǎΣ ƘŀǊŘƴŜǎǎ ϧ ƅǳƻǊƛŘŜǎ ǿŜǊŜ ǘŜǎǘŜŘ ŀǘ о ŘƛũŜǊŜƴǘ ƭƻŎŀǝƻƴǎΦ  

пΦ ¢5{ ƻŦ ŀƭƭ ƭƻŎŀǝƻƴǎ ǿŀǎ ŦƻǳƴŘ ǘƻ ōŜ ōŜǘǿŜŜƴ рл ς рлл ǇǇƳΣ ǿƘƛŎƘ ƛǎ ƎƻƻŘ ŦƻǊ ƳƛƴŜǊŀƭǎ ƛƴǘŀƪŜΦ  

 

A total of 9 parameters of water were tested in the field test. All the results were within 
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permissible limits of Indian Standards. 

 

Observation: 

1. The college is very careful in providing clean & hygienic water to all campus. 

2. All locations pH value was found well within the limits. However, TDS was also found between 

50 ς 500 ppm, which is very good. No sign of presence of Bacteria was noticed. In fact, all water 

was chlorinated & within a permissible limit of 0.2 ppm to 0.4 ppm. 

3. It has been found that manual chlorination is being done. 

4. To remove the human error, it is recommended to use chlorinator plant. 

5. Steps to be taken for regular chlorination & checks in drinking water. 

 

²ŀǘŜǊ vǳŀƭƛǘȅ CƛŜƭŘ ¢ŜǎǘΥ 

      

ǇI ǘŜǎǘ     ¢5{ ǘŜǎǘ   9/ ǘŜǎǘ 
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²ŀǘŜǊ vǳŀƭƛǘȅ ǘŜǎǘ ƻŦ {Lw¢ .ƘƻǇŀƭ  

мΦмл  DǊƻǳƴŘ ǿŀǘŜǊ  

Bhopal district is underlain by Deccan trap basalts and Vindhyan sandstone. Dynamic ground water resources of 

the district have been estimated for base year -2019-20, on block wise basis. Out of 2, 77,237 ha of geographical 

area, 2, 64,800 ha (96%) is ground water recharge worthy area, and 12,437 ha (4%) is hilly area. There are three 

number of assessment units (two blocks and one urban area) in the district which fall under non-command 

subunit. The assessment of Bhopal Urban area was done this year separately. Berasia block of the district is 

categorized as safe block (same in 2016-17) and the Phanda block and Bhopal Urban area fall under Semi-critical 

category. The highest stage of ground water extraction is computed as 79.46% for Bhopal Urban. The annual 

extractable ground water resource in the district is 36865.29 ham and ground water extraction for all uses is 

27016.42 ham, making stage of Ground water extraction 73.28% (70.15% in 2016-17) as a whole for district. 

After making allocation for future domestic supply for year 2025, balance available ground water for future use 

would be 9341.08 ham. 

 

мΦмлΦм  DǊƻǳƴŘǿŀǘŜǊ vǳŀƭƛǘȅ  

A. /ƻƭƻǊ  

Color is measured in Platinum Cobalt Scale. The color obtained in all the groundwater samples is 1 or less than 

1. 
 

B. ǇI  

The pH value ranges between 6.5 and 8.5. The lowest value is C.S. Department (Water Cooler) i.e. 7.32 observed 

and whereas higher pH values were observed in samples in E.C. Department (Tap Water) i.e. 8.07, all the 

groundwater samples showed good pH range or values. It is also observed that all the water samples lie in the 

range of 6.5 ς 8.5 prescribed by Indian Standards for Drinking Water. 
 

C. ¢ǳǊōƛŘƛǘȅ  

Turbidity is measured in the Nephelometric Turbidity Unit (NTU). The turbidity for nearly all the samples 
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remained less than 1 NTU, the turbidity lies in the range 2 ς 4.5 NTU.  

 

D. 9ƭŜŎǘǊƛŎŀƭ /ƻƴŘǳŎǘƛǾƛǘȅ  

Electrical conductivity (EC) is a useful tool to evaluate the purity of water. Maximum EC is recorded in C.S. 

Department (Water Cooler), (380 µ mhos/cm) and the minimum EC at E.C. Department (Tap Water) (198 µmhos 

/cm).  

 

E. ¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ {ƻƭƛŘǎ  

The Total Dissolved Solids (TDS) of the water samples ranged from 118 ppm to 190 ppm. Maximum TDS is 

recorded in C.S. Department (Water Cooler) (190 ppm) and the minimum F. Block (Tap Water) (118 ppm).  

 

F. vǳŀƭƛǘȅ ƻŦ ƎǊƻǳƴŘ ǿŀǘŜǊ ŦƻǊ ŘǊƛƴƪƛƴƎ 

The E.C. (specific conductivity) of ground water which is a degree of mineralization varies from 260 to 1120 

micromhos / at 25°C and is well within permissible limits. In the city area Electrical conductivity varies between 

325 to 1500 micro siemens / cm at 25°C. Carbonates are present in the form of bicarbonates and ranges between 

146-390 mg/l. 

 

мΦмлΦн vǳŀƭƛǘȅ ƻŦ ǿŀǘŜǊ ŦƻǊ ƛǊǊƛƎŀǘƛƻƴ   

The quality of water for irrigation in Bhopal, M.P., is generally good. However, there are some areas where the 

water is contaminated with salts and other pollutants, which can reduce its suitability for irrigation. 

The following factors can affect the quality of irrigation water in Bhopal: 

 

        !Φ ǇI ǾŀƭǳŜΥ  

The pH of irrigation water should be between 6.5 and 7.5. Water with a pH below 6.5 is considered to be acidic 

and may damage the roots of plants. Water with a pH above 7.5 is considered to be alkaline and may reduce the 

availability of nutrients to plants. 

EPA guidelines state that the pH of tap water should be between 6.5 and 8.5. 

 

Acidic water with a pH of less than 6.5 is more likely to be contaminated with pollutants, making it unsafe to 

drink. It can also corrode (dissolve) metal pipes. 

   

Many municipal water suppliers voluntarily test the pH of their water to monitor for pollutants, which may be 

indicated by a changing pH. When pollutants are present, water companies treat their water to make it safe to 

drink again. 

 

       .Φ !ƭƪŀƭƛƴŜ ǿŀǘŜǊ  

Alkaline water has become a popular drinking water choice over the past few years. Some people say that 

drinking slightly alkaline water τ with a pH between 6.5 and 8.5 τ can improve your health. They say it may 

make you age more slowly, maintain a healthy pH in your body, and block chronic disease like cancer. 

https://www.healthline.com/health/food-nutrition/alkaline-water-benefits-risks
https://www.healthline.com/health/food-nutrition/alkaline-water-benefits-risks
https://www.healthline.com/health/cancer/alkaline-water-cancer
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      /Φ 9ƭŜŎǘǊƛŎŀƭ /ƻƴŘǳŎǘƛǾƛǘȅ ƻŦ ²ŀǘŜǊ 

The salinity of irrigation water is measured by the electrical conductivity (EC). Water with an EC of less than 300 

dS/m is considered to be low in salinity and is suitable for irrigation of most crops. Water with an EC of more 

than 300 dS/m is considered to be high in salinity and may require special management practices to avoid crop 

damage. 

 

Electrical conductivity (EC) is a measurement of water's ability to conduct electricity. EC is related to water 

temperature and the total concentration, mobility, valence and relative concentration of ions. Higher EC means 

more electrolytes in the water. 

 

The reason that the conductivity of water is important is because it can tell you how much dissolved substances, 

chemicals, and minerals are present in the water. Higher amounts of these impurities will lead to a higher 

conductivity. 

 
Types of water Conductivity 

Value 

Pure distilled and Deionized water 0.05 µS/cm 

Seawater 50 mS/cm 

Drinking water 200 to 800 
µS/cm. 

Rain or Snow water 2 to 100 µS/cm 

 

µS/cm means micro-Siemens per centimeter, a measure of electrical ŎƻƴŘǳŎǘƛǾƛǘȅΤ ƛǘ ƛǎ Ŝǉǳŀƭ ǘƻ ˃ƳƘƻǎκŎƳΤ .!{L{ 

FOR CHANGE: The Department proposes to add this definition, which is the measure of conductivity in the 

International System of units, and to substitute it for µmhos/cm throughout the Standards. 1 PPM is equal to 1.56 

micro-S/cm. 

 

5Φ {ǳƭǇƘŀǘŜǎ ƛƴ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ  
People who are not used to drinking water with high sulfate can get diarrhea and dehydration from drinking the 

water. Infants are often more sensitive to sulfate than adults. To be safe, only use water with a sulfate level lower 

than 500 milligrams per liter (mg/L) to make infant formula. Older children and adults may get used to high sulfate 

levels after a few days. 

 

9Φ tǊŜǎŜƴŎŜ ƻŦ /ƻǇǇŜǊ ƛƴ ǿŀǘŜǊ 
How to Protect Yourself and Your Family Drinking water with more than 1,300 micrograms of copper per liter of 

water (µg/L) can be a health risk for everyone. Infants and people with Wilson's disease may need water with an 

even lower level of copper to stay safe. Copper can get into your drinking water as it passes through your 

plumbing system. Over time, plumbing parts with copper in them usually build up a natural coating that prevents 
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copper from being dissolved into the water. Plumbing systems with copper parts fewer than three years old 

usually have not had time to build up this protective coating. 

 

F. tǊŜǎŜƴŎŜ ƻŦ CƭǳƻǊƛŘŜǎ ƛƴ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ  
Fluoride prevents tooth decay by making teeth stronger and more resistant to acid attacks. It also helps with 

slowing down or stopping the decay process. When fluoride levels in water are at optimal levels, it helps to protect 

teeth against cavities. Excess amounts of fluoride ions in drinking water can cause dental fluorosis, skeletal 

fluorosis, arthritis, bone damage, osteoporosis, muscular damage, fatigue, joint-related problems, and chronicle 

issues. 

 

G. {ƻŘƛǳƳ ŀŘǎƻǊǇǘƛƻƴ Ǌŀǘƛƻ ό{!wύΥ  
The SAR of irrigation water is a measure of the relative concentration of sodium in the water. Water with a SAR 

of less than 10 is considered to be low in sodium and is suitable for irrigation of most crops. Water with a SAR of 

more than 10 is considered to be high in sodium and may cause soil problems, such as sodicity. 

 

H. hǘƘŜǊ ǇƻƭƭǳǘŀƴǘǎΥ  
Irrigation water may also be contaminated with other pollutants, such as heavy metals, pesticides, and 

herbicides. These pollutants can damage crops and reduce crop yields. 

 

мΦмм ²ŀǘŜǊ vǳŀƴǘƛǘȅ  

мΦммΦм !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǊŜǇƻǊǘ  
 

Bhopal, the capital city of the Indian state of Madhya Pradesh (MP), primarily relies on several water sources for 

its water supply. These sources include: 

Upper Lake (Bada Talab): This is one of the major water bodies in Bhopal and serves as a significant source of 

water for the city. It is an artificial lake created by Raja Bhoj in the 11th century by constructing an earthen dam 

across the Kolans River. It is used for drinking water supply as well as for recreational purposes. 

Kolar Dam: Located in the Kolar River, this dam also contributes to the water supply of Bhopal. It is an important 

reservoir that helps in meeting the water demands of the city. 

Groundwater: Over 12% of the water supply comes from groundwater sources, which are crucial during periods 

of low surface water availability. These sources include: 

¶ Tube wells: These are deep wells that tap into underground aquifers. 

¶ Large diameter dug wells: These are wider and deeper than traditional wells and can store more water. 

¶ Hand pumps: These are manually operated pumps that are used to extract groundwater from shallow 

wells. 

Narmada River: While not directly supplying water to Bhopal, the Narmada River serves as a vital source for the 

region's water needs. Water from the Narmada is diverted through various canals and pipelines to different parts 

of Madhya Pradesh, including Bhopal, for irrigation and drinking purposes. 
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Kaliasote Dam: Another dam situated on the Kaliasote River, this also contributes to the water supply of Bhopal. 

 

мΦммΦн aŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǊŜŘǳŎǘƛƻƴ ƛƴ ǿŀǘŜǊ ŎƻƴǎǳƳǇǘƛƻƴ  
   Here are a few methods that can reduce the usage of water inside buildings: 

¶ wŀƛƴǿŀǘŜǊ IŀǊǾŜǎǝƴƎΥ wŀƛƴǿŀǘŜǊ IŀǊǾŜǎǝƴƎ ƛǎ ŀ ƳŜǘƘƻŘ ǘƘŀǘ Ŏŀƴ ōŜ ǉǳƛǘŜ Ŝŀǎƛƭȅ ƛƳǇƭŜƳŜƴǘŜŘΦ 
¶ ²ŀǘŜǊ aŜǘŜǊƛƴƎΥ aŜŀǎǳǊŜ ǘƘŜ ǉǳŀƴǝǘȅ ŦƻǊ ǊŜŘǳŎǝƻƴ ƻŦ ŎƻƴǎǳƳǇǝƻƴΦ 
¶ tǊŜǎǎǳǊŜ ǊŜŘǳŎƛƴƎ ǾŀƭǾŜǎΥ Lǎ ŀƴƻǘƘŜǊ ŀƭǘŜǊƴŀǝǾŜ ŦƻǊ ǊŜŘǳŎƛƴƎ ǿŀǘŜǊ ŎƻƴǎǳƳǇǝƻƴΦ 
¶ ²ŀǘŜǊπǎŀǾƛƴƎ ǎƘƻǿŜǊƘŜŀŘǎΥ Lƴ ǇƭŀŎŜ ƻŦ ōǳŎƪŜǘǎΣ ǳǎƛƴƎ ǎƘƻǿŜǊ ƛǎ ŀ ƎƻƻŘ ƛŘŜŀΦ 
¶ DǊŜȅ ǿŀǘŜǊ wŜŎȅŎƭƛƴƎ ǎȅǎǘŜƳΥ ¢ƻ ōŜ ǳǎŜŘ ŦƻǊ ƴƻƴπŘǊƛƴƪƛƴƎ ǇǳǊǇƻǎŜǎ ǎǳŎƘ ŀǎ ǿŀǎƘƛƴƎΣ ƛǊǊƛƎŀǝƻƴ ŜǘŎΦ 
¶ {ƳŀǊǘ ƛǊǊƛƎŀǝƻƴ ǎȅǎǘŜƳǎΥ 5ǊƛǇ ƛǊǊƛƎŀǝƻƴ ϧ ǎǳŎƘ ƻǘƘŜǊ ǇǊŀŎǝŎŜǎ Ŏŀƴ ōŜ ŀŘƻǇǘŜŘΦ 
¶ ²ŀǘŜǊπŜŶŎƛŜƴǘ ǘƻƛƭŜǘǎΥ ²ŀǘŜǊ ŜŶŎƛŜƴǘ ŬȄǘǳǊŜǎ ǘƻ ōŜ ǳǎŜŘΦ 
¶ Cƭƻŀǘ ǾŀƭǾŜǎΥ hƴ ǘƘŜ ǘŀƴƪǎ ŀōƻǾŜ ǘƘŜ ǉǳŀǊǘŜǊǎκ ƘƻƳŜǎ ŀƴŘ ōǳƛƭŘƛƴƎǎΦ 

 
1.11.3  .ǊƻŀŘƭȅ ǎǇŜŀƪƛƴƎΣ ȅƻǳ Ŏŀƴ ǊŜŘǳŎŜ ȅƻǳǊ ŘƛǊŜŎǘ ǿŀǘŜǊ ŦƻƻǘǇǊƛƴǘ ōȅ 

¶ ¢ǳǊƴƛƴƎ ƻũ ǘƘŜ ǘŀǇ ǿƘƛƭŜ ōǊǳǎƘƛƴƎ ƻƴŜΩǎ ǘŜŜǘƘΦ 
¶ ¦ǎƛƴƎ ǿŀǘŜǊπǎŀǾƛƴƎ ǘƻƛƭŜǘǎΦ 
¶ LƴǎǘŀƭƭƛƴƎ ŀ ǿŀǘŜǊπǎŀǾƛƴƎ ǎƘƻǿŜǊ ƘŜŀŘΦ 
¶ ¢ŀƪƛƴƎ ǎƘƻǊǘŜǊ ǎƘƻǿŜǊǎΦ 
¶ hƴƭȅ ǿŀǎƘ ŎƭƻǘƘŜǎ ǿƘŜƴ ƴŜŎŜǎǎŀǊȅΦ 
¶ CƛȄƛƴƎ ƘƻǳǎŜƘƻƭŘ ƭŜŀƪǎΦ 
¶ ¦ǎƛƴƎ ƭŜǎǎ ǿŀǘŜǊ ƛƴ ǘƘŜ ƎŀǊŘŜƴ ŀƴŘ ǿƘŜƴ ŎƭŜŀƴƛƴƎΦ tǊŜŦŜǊŀōƭȅ ǳǎŜ ǊŜŎȅŎƭŜŘ ǿŀǘŜǊΦ 
¶ !ŘƻǇǝƴƎ ŘǊƛǇ ƛǊǊƛƎŀǝƻƴ ƳŜǘƘƻŘǎΦ 

 
1.11.4   aŜŀǎǳǊŜ Řŀƛƭȅ ŎƻƴǎǳƳǇǘƛƻƴ Řŀǘŀ  
As per Central Ground Water Authority As a general rule the following rates per capita per day may be considered 

for domestic and nondomestic needs: a) For communities with populations up to 20,000: b) For communities 

with : 100 to 135 lphd population 20,000 to 100,00 together with full flushing system c) For communities with 

population: 150 to 200 lphd above 100,000 together with full flushing system NoteτThe value of water supply 

given as 150 to 200 liter per head per day may be reduced to 135 liter per head per day for houses for Medium 

Income Group (MIG) and Lowe Income Groups (LIG) and Economically Weaker Section of Society (EWS), 

depending upon prevailing conditions and availability of water. Out of the 150 to 200 liters per head per day, 45 

liters per head per day may be taken for flushing requirements and the remaining quantity for other domestic 

purposes. 

 

1.11.5   aŜŀǎǳǊŜ ǘƘŜ ǇǳƳǇƛƴƎ ƘƻǳǊǎ  
The best way to control the water is to measure daily water demand which is being extracted from the source. 

For this we can use Water Meter and Energy meter. Water meter is for water consumption and the Energy meter 

is to check the energy consumed. Check it daily. Find out the leakages and ultimately check where water 

consumption is more. At each overhead tank we 



 

нп 
 

should provide a float valve so that unnecessary waste of water and energy shall be reduced. See the possibility 

if water consumption can be reduced. A periodical analysis will reduce the water and energy consumption to an 

optimum level. 

¶ wŜŎƘŀǊƎƛƴƎ ƻŦ ƎǊƻǳƴŘ ǿŀǘŜǊ ǘƘǊƻǳƎƘ w²IΦ 

¶ hōǎŜǊǾŜ ǘƘŜ DǊƻǳƴŘ ǿŀǘŜǊ ǘŀōƭŜ ōŜŦƻǊŜ ŀƴŘ ŀƊŜǊ ƳƻƴǎƻƻƴΦ 

¶ tƭŜŀǎŜ ƻōǎŜǊǾŜ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜŎƘŀǊƎŜ Ǉƻǎƛǝƻƴ ό[ŜǾŜƭ ǿƘŜǘƘŜǊ ƛƴŎǊŜŀǎŜ ƻǊ ŘŜŎǊŜŀǎŜύΦ ¢Ƙƛǎ ǿƛƭƭ 

ƎƛǾŜ ŀƴ ŜȄǘǊŀ ŎǊŜŘƛǘ ŦƻǊ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ƎǊƻǳƴŘ ǿŀǘŜǊ ǊŜŎƘŀǊƎŜ ǘƻ ǘƘŜ /ƻƭƭŜƎŜΦ 

¶ tŀǊǝŎƛǇŀǝƻƴ ƻŦ ǎǘǳŘŜƴǘ ƎǊƻǳǇǎ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ǘƻ ŦǳǊǘƘŜǊ ƛƴŎǊŜŀǎŜ ǘƘŜƛǊ ŀǿŀǊŜƴŜǎǎ ƻŦ ǿŀǘŜǊ 

ŎƻƴǎŜǊǾŀǝƻƴΦ 

 

1.11.6   /ƻƭƭŜƎŜ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ  
The major resource for water in the college is Municipal supply and ground water extraction. The college takes 

60 kL approx. from municipal supply and 7 kL approx. from ground per day. 

 

1.11.7   ²ŀǘŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ǘƘŜ ŎƻƭƭŜƎŜ  
From the data collected for the water audit of Sagar Institute of Research & Technology Bhopal the water 

distribution and water consumption pattern are noticed as follows for daily consumption of 67 kL of water. 

 

1.12 Yearly Average Water Consumption at Sagar Institute of Research & Technology 

Sr. No. Sector 

Total 
Daily 

Use (in 
liter) 

Total 
Daily 

Use (in 
KL) 

Total 
Monthly 
Use (in 

KL) 

Total 
Yearly 
Use for 

10 
months 
(in KL) 

Percentage 

1 Bathroom 15000 15 450 4500 22.39 

2 Drinking 4000 4 120 1200 5.97 

2 Toilet 6000 6 180 1800 8.96 

3 Gardening 5000 5 150 1500 7.46 

4 Urinals 5000 5 150 1500 7.46 

5 Washbasin 4000 4 120 1200 5.97 

6 Colonies 10500 10.5 315 3150 15.67 

7 Washing  9000 9 270 2700 13.43 

8 Mess 8000 8 240 2400 11.94 

9 
Unaccounted 
leakage 

500 0.5 15 150 0.75 

Total 67000 67 2010 20100 100.00 
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For washing & gardening 14000 l of water is being consumed daily. These can be used through 

the grey water (not black water) coming from Hostels, mess, buildings & quarters etc. Thus, we 

can save extra withdrawal of water.  

Analysis: 
1. ¢ƻǘŀƭ Řŀƛƭȅ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ŎƻƭƭŜƎŜ ƛǎ ст ƪ[Φ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ŀƭƭ ǿŀǘŜǊ ŎƻƴǎǳƳǇǘƛƻƴΦ 
нΦ ¢ƘŜ ŎƻƭƭŜƎŜ Ƙŀǎ ŀƴ ŜȄŎŜƭƭŜƴǘ ōƻǊŜǿŜƭƭ ǊŜŎƘŀǊƎŜ ǎȅǎǘŜƳ ƻƴ ǘƘŜ ŎŀƳǇǳǎΦ 
оΦ aƻǎǘ ƻŦ ǘƘŜ ǊŀƛƴǿŀǘŜǊ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎ ǊƻƻŦǎΣ ǘƘǊƻǳƎƘ ǘƘŜ ǊŀƛƴǿŀǘŜǊ ǇƛǇŜ ϧ ǇǳŎŎŀ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳ ƎŜǘǎ 
ŎƻƭƭŜŎǘŜŘ ƛƴ w²IΦ 

пΦ Lƴ Ƴƻǎǘ ƻŦ ǘƘŜ ǇƭŀŎŜǎ ƛƴ ǘƘŜ ŎŀƳǇǳǎ ǿƘŜǊŜ whǎ ŀǊŜ ƛƴǎǘŀƭƭŜŘΣ ǘƘŜ ¢5{ ƛǎ ǾŜǊȅ ƎƻƻŘΦ  
 

Observation:  
1. The college is recommended to install water meters for checking the consumption of water. 

2. A planned installation of water meters & keeping their regular records & maintenance is necessary 

for effective water conservation & its judicious use. 

3. The college should get the details of the increase in the Ground water table from Ground Water 

department in last 4ς5-year time. 

4. This will provide the collegeΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻǿŀǊŘ ƎǊƻǳƴŘ ǿŀǘŜǊ ǊŜŎƘŀǊƎŜΦ 

5. It will be more appropriate to connect all rainwater coming from different buildings through drains 

to recharge ground water through borewell/RWH to recharge the ground water. 

 

¸ŜŀǊƭȅ !ǾŜǊŀƎŜ ²ŀǘŜǊ /ƻƴǎǳƳǇǘƛƻƴ ŀǘ {ŀƎŀǊ LƴǎǘƛǘǳǘŜ ƻŦ wŜǎŜŀǊŎƘ ϧ ¢ŜŎƘƴƻƭƻƎȅ  
The Figure shows the total percentage of water consumed by all the sectors of Sagar Institute of Research & 

Technology. The figure shows that bathroom, colonies, washing, mess, toilets, gardening, urinals, drinking and 

washbasin as the major sources of water utilization comprising 22.39%, 15.67%, 13.43%, 11.94%, 8.96%, 7.46%, 

7.46%, 5.97% and 5.97% respectively. Further the loss is about 0.75% (500 LD) that needs to be controlled. So, 

the college should install water meter for proper monitoring of water consumption. 
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{ǳƅŀƳ оΦл tǊƻƧŜŎǘ [ŀǳƴŎƘŜŘ ōȅ LƴŘƛŀ όCƻǊ DǊŜȅ ǿŀǘŜǊύ όDƻǾǘΦ ƻŦ LƴŘƛŀ ǇǊƻƧŜŎǘύ 

 

 

1.13 Sustainable Water Practices 

мΦмоΦм   ²ŀǘŜǊǎƘŜŘ aŀƴŀƎŜƳŜƴǘ tǊŀŎǘƛŎŜǎ  

The college has taken many initiatives in water conservation and management of water available on the campus. 

Now. 

1.14 Rainwater Harvesting Units 
The underground water table is decreasing day by day & minute by minute. There is no attempt to replenish the 

groundwater table with rainwater during the monsoon & other rainy days. Rainwater harvesting is the simple 

collection or storing of water through scientific techniques from the areas where the rain falls. It involves the 

utilization of rainwater for domestic or agricultural purposes. The method of rainwater harvesting has been in 

practice since ancient times. It is far from the best possible way to conserve water and awaken society towards 

the importance of water. The method is simple and cost-effective too. It is especially beneficial in the areas which 

face the capacity of water. We can see that the People usually make complaints about the lack of water. During 

the monsoons, lots of water goes waste into the gutters. And this is when Rainwater Harvesting proves to be the 

most effective way to conserve water. We can collect the rainwater into the tanks and prevent it from flowing 

into drains and being wasted. It is practiced on a large scale in metropolitan cities. Rainwater harvesting comprises 

the storage of water and water recharging through the technical process. 

¶ bƻƴπǘŜŀŎƘƛƴƎ ǎǘŀũ ƻǊ ǇŜƻƴǎ ƛƴ ǘƘŜ ŎƻƴŎŜǊƴŜŘ ǎŜŎǝƻƴ ǎƘƻǳƭŘ ǘŀƪŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ƳƻƴƛǘƻǊƛƴƎ ǘƘŜ 
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ƻǾŜǊƅƻǿ ƻŦ ǿŀǘŜǊ ǘŀƴƪǎΦ 

¶ ! [ŀǊƎŜ ŀƳƻǳƴǘ ƻŦ ǿŀǘŜǊ ƛǎ ǿŀǎǘŜŘ ŘǳǊƛƴƎ ǘƘŜ ǇǊŀŎǝŎŀƭ ǇǊƻŎŜǎǎ ƛƴ ǎŎƛŜƴŎŜ ƭŀōƻǊŀǘƻǊƛŜǎΦ 5ŜǎƛƎƴǎ ƻŦ ǎƳŀƭƭ 

ǿŀǘŜǊ ǊŜŎȅŎƭƛƴƎ ǎȅǎǘŜƳǎ ƘŜƭǇ ǘƻ ǊŜǳǎŜ ǿŀǘŜǊΦ 

¶ tǊƻŘǳŎƛƴƎ ŘƛǎǝƭƭŜŘ ǿŀǘŜǊ ƛƴ ǘƘŜ ƭŀōƻǊŀǘƻǊƛŜǎ ǊŜǉǳƛǊŜŘ ŀ ƭŀǊƎŜ ŀƳƻǳƴǘ ƻŦ ǿŀǘŜǊ ǘƻ ŘƛǎǝƭƭŀǘŜΦ ¢ƻ ǊŜŘǳŎŜ м 

ƭƛǘŜǊ ƻŦ ŘƛǎǝƭƭŜŘ ǿŀǘŜǊ ǊŜǉǳƛǊŜŘ ƳƻǊŜ ǘƘŀƴ оо ƭƛǘŜǊǎ ƻŦ ǿŀǘŜǊΦ ¢ƻ ŀǾƻƛŘ ƳƻǊŜ ǿŀǎǘŀƎŜΣ ǘƘŜ ŎƻƭƭŜƎŜ ǎƘƻǳƭŘ 

ŘŜǎƛƎƴ ŀ ŎƻƳƳƻƴ Řƛǎǝƭƭŀǝƻƴ Ǉƭŀƴǘ ŦƻǊ ǘƘŜ {ŎƛŜƴŎŜ 5ŜǇŀǊǘƳŜƴǘΦ 

¶ wŜŘǳŎŜ ŎƘŜƳƛŎŀƭ ǿŀǎǘŜ ŦƻǊƳŀǝƻƴ ƛƴ ǘƘŜ /ƘŜƳƛǎǘǊȅ ƭŀōƻǊŀǘƻǊȅΤ ŀŘƻǇǘ ǘƘŜ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ƎǊŜŜƴ ŎƘŜƳƛǎǘǊȅ ǘƻ 

ǊŜŘǳŎŜ ŎƘŜƳƛŎŀƭ ǿŀǎǘŜΦ 

¶ tƛǇŜǎΣ ƻǾŜǊƘŜŀŘ ǘŀƴƪǎΣ ŀƴŘ ǇƭǳƳōƛƴƎ ǎȅǎǘŜƳǎ ǎƘƻǳƭŘ ōŜ ƳŀƛƴǘŀƛƴŜŘ ǇǊƻǇŜǊƭȅ ǘƻ ǊŜŘǳŎŜ ƭŜŀƪŀƎŜǎ ŀƴŘ 

ǿŀǎǘŀƎŜǎ ƻŦ ǿŀǘŜǊΦ 

¶ !ǎ ŎƻƭƭŜƎŜ ƛǎ ŀƭǊŜŀŘȅ ƘŀǾƛƴƎ ŀ ōƻǊŜǿŜƭƭ ǊŜŎƘŀǊƎŜ ǳƴƛǘΦ Lǘ ǿƛƭƭ ŎŜǊǘŀƛƴƭȅ ŀŘŘ ǾŀƭǳŜ ǘƻ ƳŜŜǘ ǘƘŜ Ƴƛǎǎƛƻƴ ƻŦ 

ǿŀǘŜǊ ŎƻƴǎŜǊǾŀǝƻƴΦ !ƴŘ ƘŜƭǇ ƛƴ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ƎǊƻǳƴŘ ǿŀǘŜǊ ǘŀōƭŜΦ 

 

 
Borewell recharge unit at SIRT Bhopal 
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2.0 Air Quality Audit 
2.1 National Ambient Air Quality Program (NAAQM) 
Central Pollution Control Board, New Delhi initiated National Ambient Air Quality Monitoring program in the year 

1984 to get a spatial and temporal variation of ambient air concentrations for a wide range of pollutants that are 

considered relevant for evolving strategic management plan. The program was subsequently renamed NAMP 

(National Air Quality Monitoring Program). Under NAMP, three air pollutants viz Sulphur dioxide (SO2), Nitrogen 

dioxides (NO2), and Repairable Suspended Particulate Matter (RSPM/PM10) have been identified for regular 

monitoring at three locations. Monitoring of pollutants has been carried out for 24 hours (4- hourly sampling for 

gaseous pollutants and 8-hourly sampling for particulate matter) as per CPCB monitoring protocol. One 

Repairable Dust Sampler (RDS) machine is installed at the Main Gate of the College Campus which monitors the 

changes in ambient air quality during 24- hours. SIRT monitors air pollution regularly under the National Ambient 

Air Quality Monitoring Program, Central Pollution Control Board, New Delhi. 

The objectives of air quality standards are: 

¶ ¢ƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ƭŜǾŜƭǎ ƻŦ ŀƛǊ ǉǳŀƭƛǘȅ ƴŜŎŜǎǎŀǊȅ ǿƛǘƘ ŀƴ ŀŘŜǉǳŀǘŜ ƳŀǊƎƛƴ ƻŦ ǎŀŦŜǘȅ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ǇǳōƭƛŎΦ 

¶ ƘŜŀƭǘƘΣ ǾŜƎŜǘŀǝƻƴΣ ŀƴŘ ǇǊƻǇŜǊǘȅΦ 

¶ ¢ƻ ŀǎǎƛǎǘ ƛƴ ŜǎǘŀōƭƛǎƘƛƴƎ ǇǊƛƻǊƛǝŜǎ ŦƻǊ ŀōŀǘŜƳŜƴǘ ŀƴŘ ŎƻƴǘǊƻƭ ƻŦ Ǉƻƭƭǳǘŀƴǘ ƭŜǾŜƭΦ 

¶ ¢ƻ ǇǊƻǾƛŘŜ ǳƴƛŦƻǊƳ ȅŀǊŘǎǝŎƪ ŦƻǊ ŀǎǎŜǎǎƛƴƎ ŀƛǊ ǉǳŀƭƛǘȅ ŀǘ ƴŀǝƻƴŀƭ ƭŜǾŜƭΦ 

¶ ¢ƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ƴŜŜŘ ŀƴŘ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳǎΦ 

 

City Bhopal 

State Madhya Pradesh 

Location Bhopal is the capital city of the Indian state of Madhya Pradesh. It is 
located in central India, specifically in the Malwa region. The 
geographical coordinates of Bhopal are approximately 23.2599° N 
latitude and 77.4126° E longitude. 

Area 463 km² 

Population 23,71,061 (Census 2011) 
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Climate Bhopal experiences a humid subtropical climate, characterized by hot 
summers, cool and dry winters, and a monsoon season. Here's a 
breakdown of the climate in Bhopal: 

Summer (March to June): Summers in Bhopal are hot and dry. 
Temperatures typically range from 30°C to 40°C (86°F to 104°F), with 
occasional spikes above 40°C (104°F) during heatwaves. May is usually 
the hottest month. 

Monsoon (July to September): Bhopal receives the majority of its annual 
rainfall during the monsoon season. The southwest monsoon brings 
heavy rains to the region, providing relief from the summer heat. 
Humidity levels are high during this time. July and August are the 
wettest months. 

Autumn (October to November): Autumn in Bhopal is characterized by 
gradually decreasing temperatures and decreasing rainfall. The weather 
becomes pleasant, with clear skies and comfortable temperatures. 

Winter (December to February): Winters are mild and dry in Bhopal. 
Temperatures range from 10°C to 25°C (50°F to 77°F). January is 
typically the coldest month. Foggy conditions are common during the 
early mornings, especially in January. 

Geography Bhopal, the capital city of the Indian state of Madhya Pradesh, is located 
in the central part of the country. Here are some key aspects of the 
geography of Bhopal: 

Location: Bhopal is situated in the Malwa plateau region of central India. 
It lies on the northern slopes of the Vindhya Range of hills. 

Topography: The topography of Bhopal is characterized by undulating 
plains, interspersed with small hills and lakes. The city is situated at an 
average elevation of about 523 meters (1,716 feet) above sea level. 

Lakes: Bhopal is renowned for its lakes, which are an integral part of its 
geography. The Upper Lake (Bada Talab) and the Lower Lake (Chhota 
Talab) are the two major lakes around which the city is built. These lakes 
not only add to the city's scenic beauty but also serve as important 
water sources. 

Rivers: The city is located on the banks of the Betwa River, a tributary of 
the Yamuna River. Additionally, the Halali River and the Kolans River 
flow through the outskirts of Bhopal. 

Climate: Bhopal experiences a humid subtropical climate, with hot 
summers, moderate rainfall during the monsoon season, and cool, dry 
winters. The climate is influenced by its inland location and the 
surrounding geography. 

Vegetation: The natural vegetation in and around Bhopal mainly 
consists of dry deciduous forests and scrublands. However, due to 
urbanization and agricultural activities, much of the original vegetation 
has been cleared. 

Urbanization: Bhopal is a rapidly growing urban center with a mix of 
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residential, commercial, and industrial areas. The city's expansion has 
led to changes in its natural landscape and environment. 

Industries Bhopal is home to various industries across different sectors. Some of 
the prominent industries in Bhopal include: 

Chemical and Pharmaceutical Industries: Bhopal has a significant 
presence of chemical and pharmaceutical industries. The city hosts 
several pharmaceutical companies manufacturing pharmaceuticals, 
chemicals, and related products. 

Manufacturing Industries: Bhopal has a diverse manufacturing sector, 
including the production of electrical goods, machinery, textiles, and 
metal products. There are also automotive component manufacturers 
and assembly plants in the region. 

Information Technology (IT) and Software Services: Bhopal has been 
making strides in the IT sector, with the establishment of IT parks and 
the presence of software development companies. The government has 
been actively promoting Bhopal as an IT destination, leading to the 
growth of the IT industry in the city. 

Food Processing: Bhopal has a growing food processing industry, with 
companies engaged in the processing and packaging of food products. 
This includes the production of snacks, dairy products, and beverages. 

Handicrafts and Handloom: Bhopal is known for its traditional 
handicrafts and handloom industry, which produces items like 
handwoven textiles, embroidery work, pottery, and leather goods. 
These products contribute to the city's cultural and economic 
landscape. 

Education and Research: Bhopal is home to several educational 
institutions and research organizations, including universities, colleges, 
and research centers. These institutions contribute to the development 
of skilled manpower and research outputs in various fields. 

Tourism and Hospitality: Bhopal's tourism industry is growing, with the 
city attracting visitors to its historical sites, natural attractions, and 
cultural events. The hospitality sector, including hotels, restaurants, and 
tourism services, supports this industry. 

Renewable Energy: With a growing focus on renewable energy, Bhopal 
has seen the emergence of companies involved in solar energy 
production, equipment manufacturing, and related services. 

Air Quality 

Stations 

3 (Idgah Hills, Bhopal, Paryavaran Parisar, Bhopal and T T Nagar, Bhopal 
ς MPPCB) 

Air Quality 

Trend 

Bhopal's air quality varies. Data suggests it's mostly moderate, with 
occasional good and unhealthy for sensitive groups periods. 
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AIR Quality Index Near SIRT on 04th March 2024 

 
 

AIR Quality Index Near SIRT on 05th March 2024 

нΦн {ǳƭǇƘǳǊ ŘƛƻȄƛŘŜ ό{hнύ 
SO2 is the chemical compound produced by volcanoes and in various industrial processes and is also a precursor 

to particulates in the atmosphere. 

 

нΦо hȄƛŘŜǎ ƻŦ bƛǘǊƻƎŜƴ όbhȄύ  
Oxides of nitrogen are a generic term for a group of highly reactive gases that contain nitrogen and oxygen in 

varying amounts. NOx is emitted as nitrogen oxide (NO) which is rapidly oxidized to more toxic nitrogen dioxide 

(NO2) Nitrogen dioxide (NO2) is a reddish-brown toxic gas with a characteristic sharp, biting odor and is a 

prominent air pollutant. 
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нΦп /ŀǊōƻƴ ƳƻƴƻȄƛŘŜ ό/hύ  
CO poisoning occurs when carbon monoxide builds up in your bloodstream. When too much carbon monoxide is 

in the air, your body replaces the oxygen in your red blood cells with carbon monoxide. This can lead to serious 

tissue damage, or even death. Carbon monoxide is a colorless, odorless, tasteless gas produced by burning 

gasoline, wood, propane, charcoal, or other fuel. Improperly ventilated appliances and engines, particularly in a 

tightly sealed or enclosed space, may allow carbon monoxide to accumulate to dangerous levels. 

 

нΦр /ŀǊōƻƴ 5ƛƻȄƛŘŜ ό/hнύ  
Carbon dioxide (CO2) is an important heat-trapping gas, or greenhouse gas, that comes from the extraction and 

burning of fossil fuels (such as coal, oil, and natural gas), from wildfires, and from natural processes like volcanic 

eruptions.  

Since the beginning of industrial times (in the 18th century), human activities have raised atmospheric CO2 by 

50% ς meaning the amount of CO2 is now 150% of its value in 1750. This is greater than what naturally happened 

at the end of the last ice age 20,000 years ago. 

The animated map shows how global carbon dioxide has changed over time. Note how the map changes colors 

as the amount of CO2 ǊƛǎŜǎ ŦǊƻƳ оср ǇŀǊǘǎ ǇŜǊ Ƴƛƭƭƛƻƴ όǇǇƳύ ƛƴ нллн ǘƻ ƻǾŜǊ плл ǇǇƳ ŎǳǊǊŜƴǘƭȅΦ όάtŀǊǘǎ ǇŜǊ 

Ƴƛƭƭƛƻƴέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ƳƻƭŜŎǳƭŜǎ ǇŜǊ Ƴƛƭƭƛƻƴ ƳƻƭŜŎǳƭŜǎ ƻŦ ŘǊȅ ŀƛǊΦύ ¢ƘŜǎŜ ƳŜŀǎǳǊŜƳŜƴǘǎ 

are from the mid-troposphere, the layer of Earth's atmosphere that is 8 to 12 kilometers (about 5 to 7 miles) 

above the ground. 

 

нΦс CƻǊƳŀƭŘŜƘȅŘŜ όI/Ihύ ŀǎ ŀ IŀȊŀǊŘƻǳǎ !ƛǊ tƻƭƭǳǘŀƴǘ  
Formaldehyde (HCHO) is the most important carcinogen in outdoor air among the 187 hazardous air pollutants 

(HAPs) identified by the U.S. Environmental Protection Agency (EPA), not including ozone and particulate matter. 

However, surface observations of HCHO are sparse and the EPA monitoring network could be prone to positive 

interferences. Here we use 2005ς2016 summertime HCHO column data from the OMI satellite instrument, 

validated with high-quality aircraft data and oversampled on a 5 × 5 km2 grid, to map surface air HCHO 

concentrations across the contiguous U.S. OMI-derived summertime HCHO values are converted to annual 

averages using the GEOS-Chem chemical transport model. Results are in good agreement with high-quality 

ǎǳƳƳŜǊǘƛƳŜ ƻōǎŜǊǾŀǘƛƻƴǎ ŦǊƻƳ ǳǊōŀƴ ǎƛǘŜǎ όҍн҈ ōƛŀǎΣ Ǌ Ґ л.95) but a factor of 1.9 lower than annual means from 

the EPA network. We thus estimate that up to 6600ς12 500 people in the U.S. will develop cancer over their 

lifetimes by exposure to outdoor HCHO. The main HCHO source in the U.S. is atmospheric oxidation of biogenic 

ƛǎƻǇǊŜƴŜΣ ōǳǘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ I/Ih ȅƛŜƭŘ ŘŜŎǊŜŀǎŜǎ ŀǎ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ƴƛǘǊƻƎŜƴ ƻȄƛŘŜǎ όbhȄ  bh Ҍ bh2) 

decreases. A GEOS-Chem sensitivity simulation indicates that HCHO levels would decrease by 20ς30% in the 

absence of U.S. anthropogenic NOx emissions. Thus, NOx emission controls to improve ozone air quality have a 

significant benefit in reducing HCHO-related cancer risks. 

  

нΦт ¢ƻǘŀƭ ±ƻƭŀǘƛƭŜ hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘǎ ό¢±h/ύ  
Definition of TVOC There are different classifications of Total Volatile Organic Compounds (TVOC). Most used is 

the World Health Organization (WHO) definition1, which differentiates the volatility (or boiling point) of organic 

compounds to define Very Volatile Organic Compounds (VVOCs), Volatile Organic Compounds (VOC) and Semi-

Volatile Organic Compounds (SVOCs). This usually involves the molecular length of the carbon structure, i.e., the 

number of carbon atoms in the chemical formula. The summation of all VOCs is called the Total Volatile Organic 
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Compounds (TVOC). The volume of gas per classification and the sum of all gases (TVOC) are important reflections 

of the relevant organic compounds found in indoor air. Classifications of Volatile Organic Compounds Class Name 

Typical Boiling Point [°C] VVOC Very Volatile Organic Compound < Typical Number of Carbon Molecules Example 

0 to (50 VOC Volatile Organic Compound (50 ςς 100) < C6 Formaldehyde 100) to (240 SVOC Semi Volatile Organic 

Compound (240 ςς 260) C6 to C16 Benzene 260) to (380 TVOC Total Volatile Organic Compounds400) > C16 

Dissonance phthalate Sum of all TVOC as an Indicator for Indoor Air Quality compounds. The TVOC is considered 

an important indicator for indoor hygiene and indoor air quality (IAQ). In addition to serious health concerns, 

there is the psychological aspect: homes, offices, and other environments that smell clean typically seem more 

welcoming than areas with foul odors caused by organic compounds. 

Common Volatile Organic Compounds in Indoor Spaces and their Sources Volatile organic compounds are 

pervasive both outdoors and indoors. Depending on the interior decoration and usage, a room might be polluted 

with different organic compounds at the same time. Many volatile organic compounds have a chemical similar 

structure, which makes it difficult or sometimes impossible to distinguish between these in a VOC gas mixture. 

aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ŘŜǘŜŎǘƛƻƴ ƻŦ ǘƘŜ ¢±h/ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ wŜƴŜǎŀǎΩ !ǇǇƭƛŎŀǘƛƻƴ bƻǘŜ ς TVOC Sensing. VOCs 

that Contribute to Poor Air Quality and their Sources Chemical TVOC Class Chemical Examples Source Examples 

Alkanes n Butane, n Pentane, n Hexane, n n-Octane, Cyclohexane Heptane, Aerosol spray products for some 

paints, cosmetics, automotive exhaust products, leather treatments, paint thinner, oil based paints, spot 

removers, aerosol/liquid insect pest products, mineral spirits, furniture polishes Alkenes Isobutylene, Ethylene 

Solvents, fruit ripening, pest control, rubber production Aromatics BTEX (Benzene, Toluene, Ethylbenzene, 

Xylene), Dichlorobenzene, Naphthalene, Styrene Tobacco smoke, moth balls, moth flakes, deodorizers, air 

fresheners, automotive exhaust products, paint thinner, oil based paints, aerosol/liquid insect pest products, 

mineral spirits, furniture polishes, rigid foam products, contact cement, model cement, tar board, plasticizer. 

 

нΦу tŀǊǘƛŎǳƭŀǘŜ aŀǘǘŜǊ όtaύ  
PM stands for particulate matter (also called particle pollution): the term for a mixture of solid particles and liquid 

droplets found in the air. Some particles, such as dust, dirt, soot, or smoke, are large or dark enough to be seen 

with the naked eye. Others are so small they can only be detected using an electron microscope. 

 
Particle pollution includes: 

 
ŀύ taмлΥ ƛƴƘŀƭŀōƭŜ ǇŀǊǝŎƭŜǎΣ ǿƛǘƘ ŘƛŀƳŜǘŜǊǎ ǘƘŀǘ ŀǊŜ ƎŜƴŜǊŀƭƭȅ мл ƳƛŎǊƻƳŜǘŜǊǎ ŀƴŘ ǎƳŀƭƭŜǊΤ ŀƴŘ 

ōύ taнΦрΥ ŬƴŜ ƛƴƘŀƭŀōƭŜ ǇŀǊǝŎƭŜǎΣ ǿƛǘƘ ŘƛŀƳŜǘŜǊǎ ǘƘŀǘ ŀǊŜ ƎŜƴŜǊŀƭƭȅ нΦр ƳƛŎǊƻƳŜǘŜǊǎ ŀƴŘ ǎƳŀƭƭŜǊΦ 

Ŏύ Iƻǿ ǎƳŀƭƭ ƛǎ нΦр ƳƛŎǊƻƳŜǘŜǊǎΚ ¢Ƙƛƴƪ ŀōƻǳǘ ŀ ǎƛƴƎƭŜ ƘŀƛǊ ƻŦ ƘŜŀŘΦ ¢ƘŜ ŀǾŜǊŀƎŜ ƘǳƳŀƴ ƘŀƛǊ ƛǎ ŀōƻǳǘ тл 

ƳƛŎǊƻƳŜǘŜǊǎ ƛƴ ŘƛŀƳŜǘŜǊ ς ƳŀƪƛƴƎ ƛǘ ол ǝƳŜǎ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘŜ ƭŀǊƎŜǎǘ ŬƴŜ ǇŀǊǝŎƭŜΦ  

 

нΦуΦм tŀǊǘƛŎǳƭŀǘŜ aŀǘǘŜǊ мл όtaмлύ   
Using a nationwide network of monitoring sites, EPA has developed ambient air quality trends for particle 

pollution, also called Particulate Matter (PM). PM10 describes inhalable particles, with diameters that are 

generally 10 micrometers and smaller. Under the Clean Air Act, EPA sets and reviews national air quality standards 

for PM. Air quality monitors measure concentrations of PM throughout the country. EPA, state, tribal and local 

agencies use that data to ensure that PM in the air is at levels that protect public health and the environment. 

Nationally, average PM10 concentrations have decreased over the years. 
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нΦуΦн tŀǊǘƛŎǳƭŀǘŜ aŀǘǘŜǊ нΦр όtaнΦрύ   
Fine particulate matter (PM2.5) is an air pollutant that is a concern for people's health when levels in air are high. 

PM2.5 are tiny particles in the air that reduce visibility and cause the air to appear hazy when levels are elevated. 

Outdoor PM2.5 levels are most likely to be elevated on days with little or no wind or air mixing. The New York 

State Departments of Health (DOH) and Environmental Conservation (DEC) alert the public by issuing a PM2.5 

Health Advisory when PM2.5 concentrations in outdoor air are expected to be unhealthy for sensitive groups. 

 

The term fine particles, or particulate matter 2.5 (PM2.5), refers to tiny particles or droplets in the air that are two- 

and one-half microns or less in width. Like inches, meters and miles, a micron is a unit of measurement for 

distance. There are about 25,000 microns in an inch. The widths of the larger particles in the PM2.5 size range 

would be about thirty times smaller than that of a human hair. The smaller particles are so small that several 

thousands of them could fit on the period at the end of this sentence. 

 

Particles in the PM2.5 size range can travel deeply into the respiratory tract, reaching the lungs. Exposure to fine 

particles can cause short-term health effects such as eye, nose, throat and lung irritation, coughing, sneezing, 

runny nose, and shortness of breath. Exposure to fine particles can also affect lung function and worsen medical 

conditions such as asthma and heart disease. Scientific studies have linked increases in daily PM2.5 exposures with 

increased respiratory and cardiovascular hospital admissions, emergency department visits and deaths. Studies 

also suggest that long term exposure to fine particulate matter may be associated with increased rates of chronic 

bronchitis, reduced lung function and increased mortality from lung cancer and heart disease. People with 

breathing and heart problems, children and the elderly may be particularly sensitive to PM2.5. 

 

нΦф hȊƻƴŜ όhоύ  
Ozone is a pale blue gas, soluble in water and nonpolar solvents with a specific sharp odor somewhat resembling 

chlorine bleach. Ozone is a secondary pollutant formed in the atmosphere by the reaction between oxides of 

nitrogen and volatile organic compounds (VOCs) in the presence of sunlight. Peak O3 levels occur typically during 

the warmer times of the year. 

 

нΦмл [ŜŀŘ όtōύ  
Lead is a bright silvery soft, dense, ductile, highly malleable, bluish-white metal that has poor electrical 

conductivity and is highly resistant to corrosion. 

 

нΦмм !ƳōƛŜƴǘ !ƛǊ vǳŀƭƛǘȅ 
 

In the Sagar Institute of Research & Technology, Bhopal Area 

Presence of Pollution in Air Quality Testing at SIRT, Bhopal on 

04th & 05th March 2024 
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S. NO. LOCATION 
CARBON 

MONOXIDE 
(CO) 

CARBON 
DIOXIDE 
(CO2) 

FORMALDEHYDE 
(HCHO) 

TOTAL VOLATILE 
ORGANIC 

COMPOUNDS 
(TVOC) 

1 IQAC Office 12 523 0.021 0.2 

2 Civil Dep. 2 419 0.003 0.0 

3 IT Dep. (Outdoor) 15 524 0.025 0.2 

4 A Block (Indoor) 9 519 0.018 0.2 

5 CS Block (Indoor) 8 515 0.017 0.2 

6 EC Dep. (Indoor) 2 423 0.003 0.0 

7 EC Dep. (Outdoor) 12 524 0.021 0.2 

8 Counselling Cell 11 523 0.02 0.2 

9 
Anubhavanand 
Auditorium 

13 515 0.022 0.2 

10 Central library 12 523 0.021 0.2 

11 B. Block 9 517 0.018 0.2 

12 
Mother Teresa 
Girls Hostel 

5 507 0.014 0.2 

13 
JC Bose Boys 
Hostel 

11 521 0.020 0.2 

14 Canteen (Indoor) 10 519 0.019 0.2 

15 Canteen (Outdoor) 12 524 0.021 0.2 

16 Sport Complex  2 515 0.005 0.2 

 

 

нΦмн !vL /ƘŀǊǘ 
Sr. 
NO. 

LOCATION AQI 
PM 
1.0 

PM 
2.5 

PM 
10 

PC > 
0.3 

PC > 
1.0 

PC > 
5.0 

PC > 
0.5 

PC > 
2.5 

PC > 
10 

1 IQAC Office 14 9 14 16 1925 97 4 433 11 2 

2 Civil Dep. 17 11 17 20 2472 102 5 502 11 2 

3 IT Dept. (Outdoor) 17 12 17 20 2248 92 2 536 8 1 

4 A Block (Indoor) 17 12 16 19 2514 105 6 555 10 3 

5 CS Block (Indoor) 13 9 13 15 2083 85 5 426 9 2 

6 EC Dept. (Indoor) 28 19 29 38 3868 207 7 946 26 3 

7 EC Dept. (Outdoor) 24 16 24 27 3094 148 2 772 16 1 

8 Counselling Cell 24 17 24 28 3483 168 5 785 15 2 

9 
Anubhavanand 
Auditorium 

32 21 31 37 4444 242 7 1081 21 2 

10 Central library 24 15 23 26 3125 159 5 762 11 2 

11 B. Block 23 16 23 26 3148 145 7 774 15 2 

12 
Mother Teresa Girls 
Hostel 

20 14 21 23 3179 157 5 700 13 2 
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Sr. 
NO. 

LOCATION AQI 
PM 
1.0 

PM 
2.5 

PM 
10 

PC > 
0.3 

PC > 
1.0 

PC > 
5.0 

PC > 
0.5 

PC > 
2.5 

PC > 
10 

13 JC Bose Boys Hostel 20 13 20 23 2776 121 3 649 13 1 

14 Canteen (Indoor) 86 53 87 103 14490 885 26 3827 95 10 

15 Canteen (Outdoor) 22 13 20 22 3304 172 2 793 9 1 

16 Sport Complex  19 13 19 22 2724 135 2 665 7 0 

 
All the buildings except ά/ŀƴǘŜŜƴ όLƴŘƻƻǊύέ have shown AQI between 50 - 100 & it comes under Moderate AQI. 

In this place, need to install more Exhaust fans. Near the college campus a few meters away national highway air 

quality is worse than the collegeΩǎ ŎŀƳǇǳǎ ŀǊŜŀΦ hǾŜǊŀƭƭ the college maintain good air quality. 

 
NOTE: Total 14 parameters of Ambient Air Quality was checked at 16 locations in whole campus area and at the 

outside the campus area for comparatively study. At ά/ŀƴǘŜŜƴ όLƴŘƻƻǊύέ area AQI was high, rest other places all 

parameters were within limits. 

The Central Pollution Control Board, New Delhi has set guidelines to monitor and analyze the air pollution quality 

parameters. The trees covered on the campus are the leading sources to absorb CO2 and release enough fresh 

O2 across the College Campus. The result shows that SIRT Campus's air quality status is good as compared to 

other locations. It is identified that the college campus is a green campus. College campus observed minimum air 

pollution as compared to other Ambient Air Pollution Centers located in different parts of the city. More than 

50% of the area of the college is full of lush greenery which has contributed much for its achievement over such 

an excellent AQI. 

 

AQI Basics for Ozone and Particle Pollution 

 
 

нΦмо !ƛǊ vǳŀƭƛǘȅ CƛŜƭŘ ¢Ŝǎǘ 
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AQI & Particle Test at SIRT 

 

   
Gases & Particles Count test in the air at SIRT 

 

!ƴŀƭȅǎƛǎΥ 

1. Ambient air Quality monitoring was checked at 16 places in Sagar Institute of Research & Technology, Bhopal 
campus. 

2. Total 3 parameters for particle Sizes, 6 parameters of Particle Counts and 1 related to AQI was checked. 
3. 4 different types of gases were checked (CO, CO2, HCHO, TVOC). 

 

hōǎŜǊǾŀǘƛƻƴΥ 

1. DƻƻŘ !ƛǊ vǳŀƭƛǘȅ ǿŀǎ ŦƻǳƴŘ ƛƴ ǘƘŜ ǿƘƻƭŜ ŎŀƳǇǳǎΦ ό!vL ōŜǘǿŜŜƴ л ς рл ŀǘ Ƴƻǎǘ ǇƭŀŎŜǎύ 
2. Canteen (Indoor) ŀǊŜŀ !vL Ƙŀǎ ōŜŜƴ ŦƻǳƴŘ ǘƻ ōŜ ус ǘƘŀǘ ŎƻƳŜǎ ǳƴŘŜǊ ȅŜƭƭƻǿ ȊƻƴŜ & it comes under Moderate 

AQI. 
3. Lƴ ŀƭƭ !vL ŘŜǇŜƴŘǎ ƻƴ taнΦр όaŀƛƴƭȅύ ϧ ƘŜƴŎŜ ƛǘ Ŏŀƴ ōŜ ǎŀƛŘ ǘƘŀǘ ǘƘŜ ŎƻƭƭŜƎŜ Ƙŀǎ ƳŀƛƴǘŀƛƴŜŘ ƛǘǎ taнΦр ƳǳŎƘ 
ōŜƭƻǿΦ 

4. /ƻƭƭŜƎŜ Ƴǳǎǘ ƘŀǾŜ ŀ ǇǊƻǇŜǊ ǿŀǘŎƘ ƳŜŎƘŀƴƛǎƳ ŦƻǊ taнΦрΦ ¢ƘŜ ƛƴǎǘǊǳƳŜƴǘǎ ŦƻǊ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ tŀǊǝŎǳƭŀǘŜ 
ƳŀǧŜǊǎ ŀǊŜ ƴƻǘ ǾŜǊȅ ŎƻǎǘƭȅΦ  

5. hƴŜ ƻŦ ǘƘŜ ŜŀǎƛŜǎǘ ƳŜǘƘƻŘǎ ŦƻǊ ǊŜŘǳŎǝƻƴ ƻŦ !vL ƛǎ ǎǇǊƛƴƪƭƛƴƎ ǿŀǘŜǊ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ Ŧƻǳƴǘŀƛƴ ƻǊ ǘƘǊƻǳƎƘ 
ǎǇǊƛƴƪƭŜǊǎΦ 
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оΦл ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘ 

оΦм hōƧŜŎǘƛǾŜǎ 
The overall objectives of the waste management assessment are summarized below: 

όƛύ ¢ƻ ŀǎǎŜǎǎ ǘƘŜ ŀŎǝǾƛǝŜǎ ƛƴǾƻƭǾŜŘ ŦƻǊ ǘƘŜ ǇǊƻǇƻǎŜŘ ŀƴŘ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǘȅǇŜΣ ƴŀǘǳǊŜ ŀƴŘ ŜǎǝƳŀǘŜŘ ǾƻƭǳƳŜǎ 

ƻŦ ǿŀǎǘŜ ǘƻ ōŜ ƎŜƴŜǊŀǘŜŘΦ 

όƛƛύ ¢ƻ ƛŘŜƴǝŦȅ ŀƴȅ ǇƻǘŜƴǝŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ ŦǊƻƳ ǘƘŜ ƎŜƴŜǊŀǝƻƴ ƻŦ ǿŀǎǘŜ ŀǘ ǘƘŜ ǎƛǘŜΦ 

όƛƛƛύ ¢ƻ ǊŜŎƻƳƳŜƴŘ ŀǇǇǊƻǇǊƛŀǘŜ ǿŀǎǘŜ ƘŀƴŘƭƛƴƎ ŀƴŘ ŘƛǎǇƻǎŀƭ ƳŜŀǎǳǊŜǎ κ ǊƻǳǝƴƎǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 

ŎǳǊǊŜƴǘ ƭŜƎƛǎƭŀǝǾŜ ŀƴŘ ŀŘƳƛƴƛǎǘǊŀǝǾŜ ǊŜǉǳƛǊŜƳŜƴǘǎΤ ŀƴŘ 

όƛǾύ ¢ƻ ŎŀǘŜƎƻǊƛȊŜ ǿŀǎǘŜ ƳŀǘŜǊƛŀƭ ǿƘŜǊŜ ǇǊŀŎǝŎŀōƭŜ όƛƴŜǊǘ ƳŀǘŜǊƛŀƭ κ ǿŀǎǘŜ ŦǊŀŎǝƻƴǎύ ŦƻǊ ŘƛǎǇƻǎŀƭ ŎƻƴǎƛŘŜǊŀǝƻƴǎ 

ƛΦŜΦΣ ǇǳōƭƛŎ ŬƭƭƛƴƎ ŀǊŜŀǎ κ ƭŀƴŘŬƭƭΦ 

 

оΦн {ƻƭƛŘ ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘ  
To reduce waste at college, students and staff are educated on proper waste management practices through 

lectures, advertisement on notice boards, displaying slogan boards in the campus. Waste is collected daily from 

various sources and is separated into dry and wet waste. 

 

оΦнΦм /ŀƳǇǳǎ ǎƻƭƛŘ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻƎǊŀƳ  
The main objectives of SWM are the maintenance of clean and hygienic conditions and reduction in the quantity 

of solid waste (SW), which is disposed of in the sanitary landfill facility (SLF) of the area after recovery of material 

and energy from it. Student participation in waste management will play very important role as they will also 

spread awareness programs along with their duty towards cleanliness. 

 

оΦнΦн  tǊƻŘǳŎƛƴƎ ƭŜǎǎ ǿŀǎǘŜǎ   

¶ {ǘǳŘŜƴǘǎ Ŏŀƴ ǳǝƭƛȊŜ ǘƘŜƛǊ ōŜƭƻƴƎƛƴƎǎ ƭƛƪŜ ǇŀǇŜǊΣ ǇŜƴŎƛƭǎΣ ŀƴŘ ǇŜƴǎ ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ŀƴŘ ǇǊƻŘǳŎŜ ƭŜǎǎ 

ŀƳƻǳƴǘǎ ƻŦ ǿŀǎǘŜǎΦ 

¶ YŜŜǇƛƴƎ ŎƭŀǎǎǊƻƻƳǎ ŀƴŘ ƘƻǳǎŜƘƻƭŘǎ ŎƭŜŀƴΥ ¢ƘŜ ǎǘǳŘŜƴǘǎ Ŏŀƴ ƪŜŜǇ ǘƘŜƛǊ ŎƭŀǎǎǊƻƻƳǎ ŀƴŘ ƘƻǳǎŜǎ ŎƭŜŀƴ ōȅ 

ƴƻǘ ƭƛǧŜǊƛƴƎ ǘƘƛƴƎǎ ƘŜǊŜ ŀƴŘ ǘƘŜǊŜΦ 

 

оΦнΦо  IŜǊŜ ŀǊŜ ǘƘŜ ƳŜǘƘƻŘǎ ƻŦ ǎƻƭƛŘ ǿŀǎǘŜ ŘƛǎǇƻǎŀƭ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ  

¶ {ƻƭƛŘ ²ŀǎǘŜ hǇŜƴ .ǳǊƴƛƴƎΦ 

¶ {Ŝŀ ŘǳƳǇƛƴƎ ǇǊƻŎŜǎǎΦ 

¶ {ƻƭƛŘ ǿŀǎǘŜǎ ǎŀƴƛǘŀǊȅ ƭŀƴŘŬƭƭǎΦ 

¶ LƴŎƛƴŜǊŀǝƻƴ ƳŜǘƘƻŘΦ 

¶ /ƻƳǇƻǎǝƴƎ ǇǊƻŎŜǎǎΦ 

¶ 5ƛǎǇƻǎŀƭ ōȅ tƭƻǳƎƘƛƴƎ ƛƴǘƻ ǘƘŜ ŬŜƭŘǎΦ 

¶ 5ƛǎǇƻǎŀƭ ōȅ ƘƻƎ ŦŜŜŘƛƴƎΦ 

¶ {ŀƭǾŀƎƛƴƎ ǇǊƻŎŜŘǳǊŜΦ 

¶ .ŜƴŜŬǘǎ ƻŦ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ 



 

оф 
 

¶ wŜŘǳŎƛƴƎ ǿŀǎǘŜ ǿƛƭƭ ƴƻǘ ƻƴƭȅ ǇǊƻǘŜŎǘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ōǳǘ ǿƛƭƭ ŀƭǎƻ ǎŀǾŜ ƻƴ Ŏƻǎǘǎ ƻǊ ǊŜŘǳŎŜ ŜȄǇŜƴǎŜǎ ŦƻǊ 

ŘƛǎǇƻǎŀƭΦ Lƴ ǘƘŜ ǎŀƳŜ ǿŀȅΣ ǊŜŎȅŎƭƛƴƎ ŀƴŘκƻǊ ǊŜǳǎƛƴƎ ǘƘŜ ǿŀǎǘŜ ǘƘŀǘ ƛǎ ǇǊƻŘǳŎŜŘ ōŜƴŜŬǘǎ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ 

ōȅ ƭŜǎǎŜƴƛƴƎ ǘƘŜ ƴŜŜŘ ǘƻ ŜȄǘǊŀŎǘ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ƭƻǿŜǊǎ ǘƘŜ ǇƻǘŜƴǝŀƭ ŦƻǊ ŎƻƴǘŀƳƛƴŀǝƻƴΦ 

 

The 7 principles of waste management- 

             The 7 principles of waste management- 

 

 

оΦнΦп  ¢ƘŜ т wϥǎ ƻŦ wŜŎȅŎƭƛƴƎ  

¶ wŜŎȅŎƭŜΦ 

¶ wŜŦǳǎŜΦ 

¶ wŜŘǳŎŜΦ 

¶ wŜǳǎŜΦ 

¶ wŜǇŀƛǊΦ 

¶ wŜπƎƛƊΦ 

¶ wŜŎƻǾŜǊΦ 

  

оΦо aǳƴƛŎƛǇŀƭ {ƻƭƛŘ ²ŀǎǘŜ 
 

Top 3 items in municipal solid waste, 

In 2018, about 146.1 million tons of MSW were land filled. Food was the largest component at about 24 percent. 

Plastics accounted for over 18 percent, paper and paperboard made up about 12 percent, and rubber, leather 

and textiles comprised over 11 percent. Other materials accounted for less than 10 percent each. 

Solid Waste Management may be defined as the discipline associated with the control of generation, collection, 

storage, transfer and transport, processing, and disposal of solid wastes in a manner that is in accord with the 

best principles of public health, economics, engineering, conservation, aesthetics and other. 

 










































































































































