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Background 

The construction sector for the last 10 years has done extremely well in embracing the Green 

concepts. Though initially it started with individual buildings, green is now penetrating into other 

forms of environment such as Administrative campuses, Convention Centres, Educational 

campuses, Healthcare campuses, Hospitality campuses, IT parks, Industrial parks, Leisure & 

Recreational campuses, Military campuses, Religious Campuses, etc. 

The green concepts and techniques in campuses can help address National issues like Water 

efficiency, energy efficiency, reduction in fossil fuel use in commuting, handling of Consumer 

waste and conserving natural resources. Most importantly, these concepts can Enhance occupant 

health, happiness and well-being. 

Against this background, the Indian Green Building Council (IGBC) has launched ‘IGBC Green 

Campus rating system to address the National priorities. This rating programme is a tool which 

enables the designer to apply green concepts and reduce environmental impacts that are 

measurable. 

 

Benefits of Green Campuses 

Green Campuses can have tremendous benefits, both tangible and intangible. The most tangible 

benefits are the reduction in water and energy consumption right from day one of Occupancy. 

The energy savings could range from 20 - 30 % and water savings around 30 - 50%. Intangible 

benefits of green campus include health & well-being of the Occupants, enhancing air quality & 

promoting biodiversity, safety benefits and Conservation of scarce national resources. 

 

KEY FINDINGS 

The report presents the rating of BIT Mesra campus as per the guidelines of Indian Green 

Building Council (IGBC) Green campus rating system. According to the findings, BIT could 

have been awarded the recognition of “Outstanding performance” but it doesn’t fulfil one of the 

Mandatory requirement i.e. “To facilitate segregation of dry and wet waste and also collection of 



 
 

e-waste”. So as to achieve the IGBC rating, the project must satisfy all the mandatory 

requirements. As per our investigation BIT Mesra campus has a wastewater treatment system 

setup but unfortunately, it is not in working condition. Thus in order to achieve the rating, the 

setup must be made workable as soon as possible. 

 

 

These ratings are based on following results: 

• Top soil within campus is fertile with OC within range of 0.7-1.09. 

• Base line water consumption within limits as prescribed by IGBC. 

• Green Cover more than 25% 

• Minimum number of tress per care is more than 25 thus fully satisfying the criteria. 

• Open area more than 75% 

• Parking under cover gains zero score thus needs to be implemented. 

• Natural Tree Shading across the campus is observed. 

• Pedestrian path and Bicycle lane is required. 

• Fully functional public transport for student and staff. 

• CNG and electric vehicles to be initiated 

• Rainwater harvesting criteria achieved but can improve. 

• Drought tolerant species to be planted. 

• Inadequate Centralised irrigation system  

• Inadequate wastewater treatment and Reuse system. 



 
 

• No Water metering 

• Increase in solar systems and other renewable technologies 

• Functional Health and Well being center 

• Green campus Guidelines to be developed. 

• Partial innovative design observed. 

 

Recommendations: 

1. Water Metering 

2. Increase in renewable technologies 

3. Parking to be partially covered 

4. Footpath to be delineated 

5. Bicycle path to be delineated 

6. Electric vehicles or solar vehicles to be used for in campus transportation. 

7. Reuse of treated wastewater 
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INTRODUCTION  

Today‟s world, is using its very limited renewable resources in thoughtless manner and 

producing tones of pollution causing disturbance to the health of the natural environment and in 

return human health is also disturbed in doubled magnitude. This man-made mistake has no end, 

rather only way is to limit the usage of natural resources by using it efficiently and effectively. 

Researcher‟s had found that along with the factories and industries, the major source of pollution 

and aggressive utilisation of renewable resources is in construction industry i.e. the buildings we 

live in. Buildings have major environmental impacts during their life. Resources such as ground 

cover, forests, water, and energy are dwindling to give way to buildings. Resource-intensive 

materials provide structure to a building and landscaping adds beauty to it, in turn using up water 

and pesticides to maintain it. Energy-consuming systems for lighting, air conditioning, and water 

heating provide comfort to its occupants. Globally, buildings are responsible for at least 40% of 

energy use. An estimated 42% of the global water consumption and 50% of the global 

consumption of raw materials is consumed by buildings when taking into account the 

manufacture, construction, and operational period of buildings. In addition, building activities 

contribute an estimated 50% of the world‟s air pollution, 42% of its greenhouse gases, 50% of all 

water pollution, 48% of all solid wastes and 50% of all CFCs (chlorofluorocarbons) to the 

environment. As the population is increasing, we need more and more buildings to fulfil our 

needs. As mentioned earlier, with our limited resources and major impact of buildings on the 

environment, we need buildings that are „sustainable‟, which consume less energy, less carbon 

emissions and have less impact on the surrounding environment. Hence, a modern concept of 

eco-friendly buildings termed as “Green Buildings” is emerging rapidly. It has proved itself to 

lessen the maintenance costs has tremendous environmental benefits and provides a better place 

for the occupants to live and work in. Thus, the challenge of a green building is to achieve all its 

benefits at an affordable cost. 

A “Green Building” is a building consciously designed, constructed and operated to be as 

environment-friendly as possible. A „green‟ building is a building that, in its design, construction 

or operation, reduces or eliminates negative impacts, and can create positive impacts, on our 

climate and natural environment. Green buildings preserve precious natural resources and 

improve our quality of life.  



 
 

The common objective is that green buildings are designed to reduce the overall impact of the 

built environment on human health and the natural environment by: 

• Efficiently using energy, water, and other resources  

• Protecting occupant health and improving employee productivity  

• Reducing waste, pollution and environmental degradation. Why do we need GREEN 

Buildings? • To use the natural resources like energy, water and other available in a proper 

manner and efficiently.  

• To minimize the overall maintenance cost of the building in long term.  

• To create healthy and sound environment that improves the quality of living, employee 

productivity etc.  

• Reducing waste, pollution and environmental degradation and ensuring least impact on the 

environment  

• Sustain and improve the quality the human life whilst maintaining the capacity of the 

ecosystem at local and global levels. 

 

Green Building Rating Systems in INDIA:  

Green Rating for Integrated Habitat Assessment (GRIHA): Green Rating for Integrated Habitat 

Assessment (GRIHA) is India‟s own rating system jointly developed by TERI and the Ministry 

of New and Renewable Energy, Government of India. It is a green building design evaluation 

system where buildings are rated in a three-tier process. The process initiates with the online 

submission of documents as per the prescribed criteria followed by on site visit and evaluation of 

the building by a team of professionals and experts from GRIHA Secretariat.  

Criteria and their weightage:  

GRIHA for Existing Buildings rating is a performance-oriented system where points are earned 

for meeting the intent (appraisals) of the criteria. Each criterion has a number of points assigned 

to it. GRIHA for Existing Buildings rating system is a 100-point system consisting of 12 criteria 

categorized under seven sections such as Site Parameters, Maintenance & Housekeeping, 

Energy, Water, Human Health & Comfort, Social Aspects, and Bonus points. Six of these 12 

criteria are mandatory, while the rest are optional. Each criterion, except from the six mandatory 



 
 

criteria, has a number of points assigned to it. It means that a project intending to meet the 

criterion would qualify for the points. Different levels of certification (one star to five stars) are 

awarded based on the number of points earned. The minimum points required for certification is 

25. 

 

 



 
 

RESULTS 

 

 

 

 

 



 
 

RECOMMENDATIONS 

 

 

Sub-meters are to be installed to track electricity, water consumption at point sources and ensure 

regular monitoring and open display of Indoor air quality parameters.  

In Renovated Washrooms, water efficient fixtures, sensor-based urinals, Water efficient dual flush 

toilets are installed. But only, 3 out of 12 washrooms of Main building are fixed with water efficient 

fixtures. Water efficient fixtures, urinals, flush system are to be installed in all washrooms, for much 

decrease in water consumption.  



 
 

• Water efficient irrigation systems like Sprinklers, Drip are to be used to reduce landscape water 

demand.  

• On-site sewage water treatment system is to be provided to treat waste water 

CONCLUSION  

The Main Building of Birla Institute of Technology was constructed way back in the 1960s when 

the concept of Green buildings was just an idea. The building incorporated very innovative 

design strategies like:  

• 375mm thick walls of Main Building provides thermal insulation, which keeps indoor 

temperatures lesser in Daytime and also these thick walls provide Acoustic insulation, which 

reduces the intensity of external noise levels.  

• Single loaded corridors in Main Building: Rooms in these corridors receive good sunlight at all 

times of the day. There is no need for artificial lightening at most places.  

• Large size transparent windows with ventilators provide good daylight and ventilation.  

• High ceiling heights.  

• Surrounding area has large number of trees, therefore transpiration increases the humidity, 

which so decreases temperatures, as this region has dry climate. Hence, this historical building 

is awarded a respectable 3 stars under the GRIHA-EB Rating system. 



 
 

 

WATER RESOURCE ASSESSMENT AND WATER AUDIT  

OF  

BIT MESRA CAMPUS 

 

EXECUTIVE SUMMARY 
 

Study Conducted by: 
Ms. Mala Kumari 

(MT/ENV/10010/2013) 
 
 
 
 

Under Supervision of: 
Dr. Kirti Avishek  

(Emp. Code: 08721) 
 
 
 
 
 

Year: 2014-15 
Approval Month: May 2015 

 



 
 

 

 

 

 

 



 
 

Background 

Water is essential natural resource for life and environment. The supply of this key natural 

resource in adequate quantity, quality and time is of utmost importance for survival of mankind 

and other living things. The geographical coordinates of BIT Mesra is 23025’N Latitudes & 

85026’E longitude. The main campus is located at 16 kilometers from Ranchi in a 780 acre 

(3.2km2) area. The Mesra campus is entirely residential, providing accommodation to 4,500 

undergraduate and postgraduate student and 2500 members of faculty and staff. The water 

demand of the campus including hostels, residential area and academic complex is estimated as 

1400000 liters/day at the rate of 135 liters/capita/day. Currently water supply by department is 

1100000 liters/day. This is the large gap between supply and demand. The most important 

problem faced at BIT is scarcity of water during summer session between March to July that 

indirectly affects the academic session. There are two sources of water supply in BIT, rivers 

(Jumar and Subarnarekha) and 20 bore wells out of which 8 bore wells are dried. Thus the 

objectives of the study are, i. To assess water availability and demand by water auditing, ii. To 

identify the gaps in the water supply system, and iii. To suggest water resource plan. Thus the 

study involves in analysis of the water supply data available and various data to be collected 

during the study to generate the outcome which will be used for further planning of rainwater 

harvesting/conservation of water resources. Also the study emphasizes in treatment of the 

waste water and their usage for better purposes. The study concentrates in the reduction of 

the gap between water demand and supply. A water audit is a systematic review of a site that 

identifies the quantities and characteristics of use of water. The overall objective of conducting 

a water audit is to assess the process of water usage and gaps in water distribution system for 

overall improvement. Refer to the full thesis report for details of the findings. 



 
 

 

 



 
 

 

Key Observations and Results 

Based on questionnaire survey conducted within the campus during August 2014 to April 2015 

the following were the key observations: 



 
 

 

Opinions and Expectations of Campus Dwellers 

Remarks based on household questionnaire survey  

 Good and efficient water treatment plant should be installed in BIT.  

 Periodically water quality should be analyzed and adequate measure should be taken to lower 

down the iron content as well as quality. 

  Proper maintenance of pump. Install the new purifiers for drinking water. Proper and regular 

maintenance of water purifier is needed.  

 Treatment (post chlorination), pipe network, quality control. 0 5 10 15 20 25 No Of Household 

Monthly Water scarcity Inner Campus Household Outer Campus Household Hostels 0 20 40 60 

80 Taste Colour Odour None Percent Water quality satisfaction Inner Campus Household Outer 

Campus Household Hostels 37  

 Tank need to be cleaned at least once a year. Increase the size of OHT to provide sufficient 

quantity of water.  

 Rusted pipe lines to be changed.  



 
 

 Improvement in the distribution system. Change in overall management related to water 

supply.  

 Water harvesting should be provided at possible place.  

Pre Audit conclusions are: Questionnaire survey shows that water problem persists in the 

campus and the residents are unsatisfied with the quality and quantity of water. It is also 

concluded that water problem is more in summer seasons and in outer campus. Water facilities 

are inadequate.  

 Audit Phase conclusions are:  

Being a closed campus water demand can be accurately estimated which lagging in the campus.  

Based on laboratory analysis it was observed that the turbidity of the outgoing water after sand 

filtration is 8 NTU thereby signifying that the rapid sand filtration unit is not working 

adequately. It should be backwashed because it undergoes loads of water capacity for filtration 

in this Institute campus.  

Based on questionnaire survey it was found that most of people are unsatisfied with quality of 

water regard to colour, taste and smell. Rapid sand filtration has very little effect on taste and 

smell and dissolved impurities of drinking water, unless activated carbon is included in the filter 

medium.  

Rainwater harvesting potential is high in the area based on built up, and non built up area 

estimation.  

Water storage capacities in hostels are less than what is required and thus power failures result 

in water scarcity during peak hours.  

Water flow to outer campus is low and thus poses water problems.  

Water supply systems are weak. Water supply department have the willingness to work but 

manpower skill is a major issue.  

Key Findings:  

Deteriorating quality and quantity of River water: The plant was designed at the time when the 

quality of river water was adequately good. Also with increasing land use and land cover the 



 
 

catchment area for Jumar River has drastically decreased leading decline in the level of water in 

the river. 

No provision for separate treatment of water for drinking purpose and other purposes: At 

present the water supply system has no separate provision for providing drinking water. For all 

purposes, same water is supplied to all hostels and quarters. This water should be treated 

separately in each hostel for the purpose of drinking. This decentralized system for drinking 

water supply has become a grave concern.  

 

Inefficient Water Treatment plant: It has been observed from various chemical and physical 

tests conducted on water that the quality of water is below average even after the treatment. 

This clearly highlights the inefficiency of present technique of water treatment in terms of 

quantity.  

Life of Pressure filters in Treatment Plant: The Rapid sand filters that are being used for 

treatment of water are more than 55years old. Generally these filters work for only about 25 

years and then these have to be replaced.  

Supply line contamination: It has been observed both by physical and chemical tests that the 

quality of water at the end of the supply line is worse compared to that water just after the 

treatment. This clearly explains effect of supply line contamination.  

Lobby wise water problem exists in hostel 9. Intake storage tank capacity is the major issue in 

all the hostels.  

Post Audit Phase: (Recommendations)  

 Rain water harvesting can be a good option to recharge the lowering water table of the 

region. This may be effective only in long term. But for sustainable future it will be an effective 

mechanism. 

  Water treatment needs to be improvised and maintained regularly.  

 Wastewater treatment facilities should be improved as the reuse of treated wastewater will 

be the future of the country.  Increasing water storage tanks in hostels and outer campus can 

be beneficial.  



 
 

 Strengthening of water facilities is mandatory. It includes water supply pipelines, storage 

systems, and maintenance.  

 Deep bore well is required in outer campus.  

 Formal trainings to manpower can be beneficial.  

 Grey water from kitchens and wash basins can be used for watering the gardens at individual 

homes.  Water meter should be installed in all houses/hostels and other premises for 

estimating exact water demand.  

 Sensor based system to be installed for assessing the pipeline water losses.  

 Changing filter media with regular back washing and maintenance.  

 For Hostel no. 8, 10 and 11 required intake storage capacity of 30,000 and 50,000 litres. 
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Background 

Carbon accounting is often called as carbon footprint. The amount of CO2 released into the 

atmosphere as a result of the activities of an individual, organization, or community. It is not just 

about carbon concentration but about identifying the sources of emission, carbon sinks, and its 

control. The carbon footprint measures the total GHG emissions that caused directly and 

indirectly by an individual, organization or product. Due to a wide range of natural and 

anthropogenic activities, a very large number of contaminants are released into the environment. 

That is the cause of climate change. Climate change is one of the major problems facing by the 

mankind today. This is evident from observations of increment in the global average air and 

ocean temperatures, melting of snow and ice, and the rising global average sea level. It is 

projected to have significant impacts on conditions affecting agriculture, including precipitation, 

temperature and glacial run-off. The most valuable resources in our daily life is air, which is 

always under constant threat due to rapid industrialization, either population growth or simply 

due to indiscriminate use of natural resources.  

 

This study was carried out in two phases: The first phase the sampled sites were indoor areas in 

BIT campus; and the second phase sampled sites were outdoor areas in BIT campus. This was 

followed by preparing Case Study on the two phases to keep track of the progress, and make 

necessary changes in the approach, if required. The study aims to analyse the concentration of 

CO2, temperature and relative humidity in indoor and outdoor area using Lutron 

Handheld CO2 Meter- having Non-dispersive Infrared Sensor (NDIR sensor). The 

concentration of CO2 is measured in different indoor locations such as classrooms, labs, hostel’s 

room and kitchens. For the outdoor concentration of CO2 places like forest, near river etc are 

considered. Based on the study, it was found that the concentration of CO2, temperature and 

relative humidity varies in different places. 

 

The Scope focuses on the indoor and outdoor carbon dioxide concentrations within BIT Mesra 

campus in Ranchi.  

 



 
 

 

 

The Instrument: Handheld CO2 Meter by Lutron 

 

 

 

Key Observations and Results 

In case of Hostel rooms the concentration of carbon dioxide is higher (up to 567ppm) in 

afternoon and in the evening time of some hostel. Because of poor ventilation system as well as 

the number of peoples present in the room. The temperature also increases in the afternoon 

period of all hostels. Relative Humidity is less in morning and night time in the room but in 

afternoon and night time it was found higher. In case of Hostel’s Corridor, the concentration of 

carbon dioxide is higher (up to 501ppm) in some hostel due to closed corridor. But in the 

corridor of hostel’s 1 to 5 the concentration of carbon dioxide is lower (up to 332ppm) due to 

semi closed corridor. The temperature also increases (up to 27°C) in the afternoon period of all 

hostels corridor. Relative Humidity is less in morning and night time in the corridor but in 

afternoon and night time it was found higher. It is increased from 35% to 42%.  

 



 
 

In case of Hostel’s Kitchen the concentration of carbon dioxide is higher (up to 610ppm) during 

cooking period. The temperature also increases from 25°C to 29.5°C during cooking period. 

Relative Humidity is also increased from 36 % to 42 % in all hostel’s kitchen.  

 

In case of BIT Labs and Classrooms the concentration of carbon dioxide is much higher (up to 

1800ppm). The concentration of CO2 increased in some cases due increased number of students 

and air tight air conditioning Labs. The temperature remains constant approx 25°C in air 

conditioning Labs. But in the normal classrooms the temperature rises up to 30°C. Relative 

Humidity has found constant in air conditioning rooms at all time. 

 

In the outdoor locations like near river, OC forest, sports complex etc. the readings were noted. 

The concentration of carbon dioxide found higher up to 490ppm in shade of transport office due 

to transportation of college bus and other vehicles. But other outdoor locations, the concentration 

of carbon dioxide varies from 320ppm to 450ppm all the time. The temperature and Relative 

Humidity percentage get higher at 12:00 PM and 3:00 PM at all locations.  

 

Thus, it was found that the concentration of Carbon dioxide and Relative Humidity in the indoor 

locations were higher than the outdoor locations. The Temperature was found high in afternoon 

period of outdoor locations. The indoor locations have more concentration of carbon dioxide in 

comparison to outdoor locations. In some cases the concentrations of CO2 was found higher in 

outdoor locations like near vehicle traffic areas, and sources of fire burning. 

 

 The average concentration of Carbon dioxide in Hostel’s Room in the morning period 

was 458ppm, in afternoon 479ppm, in evening and at night 476ppm.  

 The average concentration of Carbon dioxide in Hostel’s Corridor in the morning period 

was 393ppm, in afternoon 409ppm, in evening 408ppm and at night 415ppm. 

 The average concentration of Carbon dioxide in Hostel’s Kitchen in the morning period 

was 573ppm, in afternoon 591ppm, in evening 580ppm and at night 566ppm.  



 
 

 The average concentration of Carbon dioxide in BIT Labs in the morning period was 

813ppm, in afternoon 835ppm and in evening 931ppm.  

 The average concentration of Carbon dioxide in BIT Classroom in the morning period 

was 552ppm, in afternoon 625ppm and in evening 592ppm. 

 The average concentration of Carbon dioxide in Outdoor Locations in the morning period 

was 374ppm, in afternoon 404ppm and in evening 405ppm. 

 

Recommendations  

 The importance of carbon accounting is to assess the carbon dioxide emissions from an 

organization. It reflects the carbon sources from an organization that will help in identifying 

the control measures. Thus Carbon accounting should be an annual monitoring activity.  

 The indoor locations should have proper ventilation system to maintain the healthier life of 

individuals. Thus, hostels and rooms with inadequate ventilations should be checked and 

necessary actions should be taken.  

 Workers, students, employees, teachers spend about half their waking hours at work or 

school/college. Therefore, maintaining adequate indoor air quality (IAQ) in schools, colleges 

and the workplace is becoming a top priority for facility managers and building operating 

engineers.  

 Current technology allows us to easy and relatively inexpensive measurement of the 

carbon dioxide (CO2) as an indicator to help ensure the ventilation systems are delivering the 

recommended minimum quantities of outside air to the building’s occupants.  

 Today, the measurement of carbon dioxide (CO2) is an important tool to help ensure 

adequate indoor/outdoor air ventilation while simultaneously saving energy by reducing the 

number of over-ventilated buildings. Technological breakthroughs have made it possible to 

use relatively inexpensive CO2 sensors to continuously monitor the CO2 in buildings. 
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dkmohanta@bitmesra.ac.in 
hod.eee@bitmesra.ac.in 
prthakura@bitmesra.ac.in 
rsmanitripathi1964@gmail.com 
manishkhanna@bitmesra.ac.in 
gksinha@bitmesra.ac.in 
dy.fo@bitmesra.ac.in 
 

Attn.: Prof. Sudip Das-Director (IQAC) 
  Prof. D. K. Mohanta-(EEE) 

 
Dear Sir, 

 
Sub: Quotation for Energy Audit for the years 2017 & 2019 at your 
Institute at above address 

 
This is reference to our telephonic discussion had with you on 19/01/2020 and filled up 

questionnaires. Thanking you for showing interest of doing energy audit of your Institute 

at Meshra, Ranchi, Jharkhand. This is reference to our discussion had with you in your 

chamber on that day. We are pleased to submit our best techno commercial offer for 

conducting Energy Audit of the years 2017 & 2019 study at your above addressed 

Institute on energy using pattern.  

We hope that a properly conducted audit at your facility will bring forth avenues where 

substantial energy and monetary savings can be achieved. This Audit identifies the 

opportunities for financial savings by elimination of wasteful / inefficient use of electricity, 

Fuel oils, etc. without affecting the required parameters for production.  

The following areas will be covered in our study to identify Energy Conservation 

Measures.  

 

• Power Distribution and Management (Transformers 6 nos.) 

• Pumps and Distribution (11 Nos.) 
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