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Executive Summary 

The rapid urbanization and economic development at local, regional and global level 

has led to several environmental and ecological crises. Hence, it becomes essential 

to adopt the system of the Green Campus for the institute which will lead for 

sustainable development. Kanoria PG Mahila vidyala   Jaipur, is deeply concerned 

and unconditionally believes that there is an urgent need to address these 

fundamental problems and reverse the trends. The purpose of the audit  is  to 

ensure that the practices followed in the campus are in accordance with the Green 

Policy adopted  central govt ,UGC and by the  Government of Rajasthan (Rajasthan 

State Pollution Control Board) for solid and liquid waste disposal, clean air, water 

harvesting, water recycling  ,water use and energy audit  The methodology included: 

preparation and collecting data., physical inspection of the campus, observation and 

review of the documentation, interviewing key persons and data analysis, 

measurements and recommendations. It works on the several facets of ‘Green 

Campus’ including Water Conservation, Green cover and Tree Plantation, Waste 

Management, Paperless Work, Alternative Energy and Mapping of Biodiversity. With 

this in mind, the specific objectives of the analysis were to evaluate the adequacy of 

the management control frame work of environment sustainability as well as the 

degree to which the Departments are in compliance with the applicable regulations, 

policies and standards. It can make a tremendous impact on student health and 

operational costs and the environment. The criteria, methods and recommendations 

used in the analysis are  based on the identified risks. This report can be utilized for 

NAAC accreditation. (criteria 7) of NAAC procedure  by various certifying agencies 

like LEED, Green star, WELL,GRIHA and ASSOCHEM Green etc. 

We will provide all support once agency is finalized by management. 

The present waste water is to be recycled after treating in the proposed STP 

(constructed wetland process HUB of NEERI PHYTROID TECHNOLOGY). The 

composting machine is drying the green waste and kitchen waste and become 

manure. The cleaning of water harvesting tanks are to be done regularly so that all 
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the water goes to the underground fully. The plantation drive is regular feature of 

institute by NSS and as CSR activities. Use of plastic is fully banned and stopped . 

 

About the College 

This is Private College affiliated to  University of Rajasthan. The college is situated in 

Bapu Nagar on the crossing of JLN Marg, the educational hub of Jaipur in 8.67 

acres(34900 square meter) sprawling, lush green campus. State–of–the–art building 

area of college with independent academic & administration block, hostels, 

laboratories, sports ground,  swimming pool etc. provide scholarly ambience for 

learning & liberty. It creates a warm and protective environment with a professional 

atmosphere to bring out best women citizens. 

The foundation stone of College was done in 1965. The main college building is on 

3500 sq meter area. The built-up area is 7091 SqMtr. The air conditioned area of 

main campus and hostel is 650 sq. Mtr.(9.1%) 

About 6500 students enrol every year (about 350 hostellers and 6150 are day 

scholars) in 24 subjects in Science, Arts and Commerce streams for Bachelor's 

programme and 15 Master's programme. Maintaining a lead in premier educational 

location, the college has clocked an enviable growth keeping abreast with the needs 

and aspirations of times. About 350 girl students reside in the hostels. The facilities 

for hostellers  are – Furnished rooms, Swimming pool, gym, spacious playground, 

Water-cooler/Water-purifier, solar water heaters, Tata sky Television with LCD, 

Newspapers, Sanitary Napkin Vending machine and 4 seater AC rooms (15). 

There is a large swimming pool with an automatic filtration plant(not in use due to 

Law college building construction going on above it)An air-conditioned auditorium 

with the capacity of about 500 seats is the venue of almost all important events of 

the college. The law college building (under construction) is with A.C. 

lecture halls and there is also provision of lift to go to law college office and lecture 

halls and proposed library. 
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College Library is the member of N-LIST Project entitled "National Library and 

Information Services Infrastructure for Scholarly Content", being jointly executed by 

the UGC-INFONET Digital Library Consortium, INFLIBNET Centre and the INDEST-

AICTE Consortium, IIT-Delhi. This Project provides access to E-Resource (6000+ E-

Journals and 31,35,000+ E-books) to students, researchers and faculty members 

from college through servers installed at the INFLIBNET Centre. The library has 

internet facility also. Students can borrow books from the book-bank on yearly basis 

till the annual examinations. 

Two Well equipped computer laboratories with 60 computers are there in the 

campus. Computers are installed in both the labs, all networked to facilitate teaching 

in batches, with adequate faculty attention. Cyber café is there to provide internet 

facility. 

The college has Bio- tech, Botany, Chemistry, Drawing and Painting, Geography, 

Home science, Physics, Psychology and Zoology labs. All the laboratories are well- 

equipped aided by a staff to ensure adherence to practical methodology in the 

relevant subjects. The college has an Art-room to facilitate the department of 

Drawing and Painting and a Music room for Music department .English language lab 

is also there. 

College has a cafeteria where students can take variety of healthy snacks, mini-

meals. Vending machine for tea and coffee is also there in the cafeteria. Sanitary-

pad vending machine is also installed.  

The college compound is embellished with sprawling gardens which boast of rare 

trees and herbs. The college has fully computerised and air-conditioned office. 

There are two hostel buildings to accommodate 350 students. There are well 

ventilated rooms, furnished with tables, chairs, beds and wardrobes. And also has 15 

nos  4 seater  AC rooms. 

The college campus has two separate parking areas, the space near to the Nandlal 

Kanoria complex is exclusively for the staff members and the other one near the 
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cafeteria is for the students, where they can park two wheeler. The college has 

basket-ball court, volley ball and hand ball court, badminton court, hockey and 

football ground and the cricket pitch. Staff-room is a place where the meeting of 

mind takes place and the preparation of future course of action is designed and is in 

the centre of the campus. 

 

Plan of Kanoria- Showing Greenry 
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Main building Ground Floor 
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Main building First Floor 
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Law College 
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IGNOU AREA 
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Canteen 
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New Hostel 

 

 

 

 

 

 



Kanoria PG Mahila Mahavidyalaya, Jaipur 

 

                           

          Page 16 of 70 

 

Old Hostel 
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1. Introduction 

Green audit is defined as systematic identification, quantification, recording, 

reporting and analysis of components of environmental diversity which will have an 

impact on the eco-friendly ambience. It was initiated with the motive of inspecting 

the work conducted within the organizations whose exercises can cause risk to the 

health of inhabitants and the environment. The Green Audit supports to the Criteria 

7 – GREEN AUDIT of NAAC, National Assessment and Accreditation Council which is 

a self-governing organization of India which declares the institutions as Grade A, B 

or C according to the scores assigned during the accreditation. 

2. Objectives of the Study 

The main objective of the green audit is to promote the Environment Management 

and Conservation in the College Campus. The purpose of the audit is to identify, 

quantify, describe and prioritize framework of Environment Sustainability 

incompliance with the applicable regulations, policies and standards. The main 

objectives are: 

I. To introduce and aware students to serious concerns of environment and its 

sustainability. 

II. To secure the environment and cut down the threats posed to human health 

by analyzing the pattern and extent of resource use of the campus. 

III. To establish a baseline data to assess future sustainability by avoiding the 

interruptions in environment that are more difficult to handle and their 

corrections requiring high  cost. 

IV. To bring out a status report on environmental compliance. 
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3. Audit Inclusions 

I. Water Audit and Conservation 

II. Waste Audit and Remediation 

III. Certification for Energy and Water (Any certifying agency like LEED, IGBC, 

WELL)- to be got done once college decides  

 

I. Water Audit and Conservation: 

Definition: 

Water auditing is a method of quantifying water flows and quality in simple or 

complex systems, with a view to reducing water usage and often saving money on 

otherwise unnecessary water use. It provides the deviation existing in the actual 

water supply to the minimum required water in the respective premises. Norms for 

water consumption as per national building code 2018 are 45 liters/day for day 

scholars and 135 liters/day for hostellers in an educational institution. Water auditing 

is a mechanism for conserving water, which will grow in significance in the future as 

demand for water increases.  

Objective of the Audit: 

• The objective of water audit is to assess the following: 

• Water Required (in accordance with National and/or State Bye Laws) 

• Water Used (as per the Existing Fixtures & Equipment) 

• Physical & Non-physical Losses 

• To identify and priorities areas which need immediate attention for control 

Procedure: 

The different stages of the water audit has been depicted in form of flow chart in 

Figure 1. The whole procedure is divided into five phase starting from the site 

inspection to review of the implemented measures. 



 

     

     

 

Figure 

  

Phase I: Conduction of Audit

• Site Visit & Flow Measurement (Indoor 

& Outdoor fixtures)

• Sampling of Water Quality 

• Closure of Audit Data & Findings

Phase II: Calculation

• Calculation & Listing 3Rs (Reduction, Reuse 

& Recycling)

• Evaluate Feasible Options

• Designing Water Management Strategy

Phase III: Audit Report

• Audit Report Writing

• Summary & Recommendations

• Communication & Presentation of Results

Phase IV: Discussion & Implementation

• Dicussion on Proposed Measures & 

Strategies

• Implementation of Finalized Measures

• Execution of Water Management Strategy
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Figure 1 Audit Procedure 

Phase I: Conduction of Audit

Site Visit & Flow Measurement (Indoor 

Sampling of Water Quality 

Closure of Audit Data & Findings

Phase II: Calculation

Calculation & Listing 3Rs (Reduction, Reuse 

Evaluate Feasible Options

Designing Water Management Strategy

Phase III: Audit Report

Audit Report Writing

Summary & Recommendations

Communication & Presentation of Results

Phase IV: Discussion & Implementation

Dicussion on Proposed Measures & 

Strategies

Implementation of Finalized Measures

Execution of Water Management Strategy

Phase V Review 

• Review of the Implemented 

Measures

• Revise Audit Results

Mahavidyalaya, Jaipur 
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Phase I: Conduction of Audit 

At the beginning of water audit, it is must to observe the supply, storing & 

consuming facilities are provided on the site. The water audit team commits to: 

1. Conduct site visit to locate the water points & Map them 

2. Locate the water usage areas 

3. Take samples at various location to define water quality 

4. Mark storage tanks 

5. Compile the findings during visit 

6. Notice conditions of fixtures (dirty, stuck, leaking etc.) 

Phase II: Calculation 

After completion of site visit, the audit team performed calculation to analyze the 

acquired data with reference to local bye laws (in India: NBC 2018) as base line. 

This enables to determine whether the premise is consuming surplus water or not. 

The results will helps to calculate the amount of water wasted or misused. Following 

goals are kept in mind during the calculation; 

a) Estimating water use from different areas and activities of a building. 

b) Estimate rate of flow of water from different outlets and inlets. 

c) Determine the rate of flow of water for faucets and shower head. 

d) Estimating shortage or surplus with reference to NBC 2018. 

Based on the calculation, the water management strategies have to be defined and 

implement in the respective premises. 

Phase III: Audit Report 

The team prepares detailed report based on procedure mentioned above. The audit 

report consists: 

• Observations done during audit 

• All the measurements, calculations 

• Overview of the current working of water supply system 

• Summary and conclusions based on the calculations 
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Phase IV: Discussion & Implementation 

After formation of audit report, the audit team will hold meeting with the respective 

project team to discuss the current and future scenario towards the water 

management. The key discussion points are: 

a) Possible water conservation measures & their implementation. 

b) Areas where water can be conserved & wastage of water can be minimized. 

Later, the project team will implement the measure that are finalized in accordance 

to the discussion and meetings held with audit team. 

Phase V: Review 

After the implementation of measures, the review and maintenance of the same is 

much needed. Because, the continuous monitoring of the measures can only justify 

and revise the water savings occurring in the premises.  

The formation of “Sustainable Cell” in the premises will help in proper & continuous 

execution of the measures. This cell is also responsible to educate the occupants 

regarding effects of water management along with the finding and installing any 

new techniques at the project site.  

Water- Use 

This addresses water consumption, water sources, irrigation, storm water, 

appliances and fixtures. A water analysis is an on-site survey and assessment to 

determine the water use and hence improving the efficiency of its use. 

Observations 

The study observed that the Water is taken out from underground from Tube wells 

through submersible pumps installed at three locations in the campus. The pumps 

are of 7.5HP kirloskar pumps with 7 stage. One of the pump is under breakdown. 

The second pump is being run for construction work of Law College and it runs for 

about 2 hours every day. The third pump runs for 4 hours per day and present water 

consumption is 8500 liters only due to Covid-19. The pump was run for 1.5 hr only 
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on 11th of July as no water was used for gardening due to rains. Hence the present 

water consumption by staff for drinking and toilet purpose is only 3000 liters. This 

matches with the water consumption of 45liters/day for day for staff present in the 

campus. (This is matching with the standard of National Building Code.)  

Water is used for drinking purpose, toilets and gardening. The waste water from the 

RO water purifier is not being used now and can be put into a well or can be 

pumped to proposed STP . The  recycled water of STP could be used for gardening 

purposes. The fresh water which is being used for gardening will be 

stopped/reduced. The STP PLANT expert and supplier had a lecture in college on 

dated 26-07-2021 and everyone (total around 50 staff) discussed the technology 

with benefits  to use horizontal constructed wetland process for recycling of the 

water available from all sources. Refer Annexure – 5 (Phytorid Technology for 

treatment of sewage – advantage for Kanoria). The water will be collected from 

various places and will be pumped  in the main unit for treatment. The various other 

decentralized wastewater treatment technologies - comparison is attached at 

Annexure-6, to understand why the wetland process which has minimum capital 

and operating cost  and why it has been recommended for Kanoria.  

The Name and Address of the Supplier is: Sh. Ajay K. Nunia, Director M: +91-

9829055096, VARAD PRYAVARAN PVT LDT, F-7, 1st Floor, Brindaban Complex, 

Central Spine, Vidhyadhar Nagar, Jaipur 302039. This firm has supplied many such 

plants in colleges and institutes in Rajasthan and all are working good. This process 

has also been approved by Rajasthan State Pollution Board. 

1. Vedanta medical college, Udaipur 

2. Modi College of Engineering, Laxmangarh, Sikar  

3. Balaji Engg.college at sikar road ,jaipur has decided to put the plant  

During the Audit, no loss of water was observed, neither by any leakages nor by 

over flow of water from overhead tanks. 
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Details of Overhead Tanks:- Total 41 nos. of tanks are there and out of which 

only 35 are working (Six are under breakdown). 

Sr.No. Tank Capacity No. of 
Tanks 

Place 

1. 1000 liter 17 Rooftop of College building & NandLal Kanoria 
Complex(11), Old and new hostel(6) 

2. 500 liter 18 Rooftop of College building &NandLalKanoria 
Complex(06), Old hostel(6),  Canteen/IGNOU 

Study Center(4), Bathroom in parking(2) 

3. 2000 liter 6 Rooftop of College building &NandLalKanoria 
Complex(02), New Hostel(04) 

 

 

The total capacity of water storage is 38000 liters which is sufficient for 2 days when 

the college is operating in full. (Now only limited staffs are coming to college due to 

Covid-19)On an average the college consumes 19,000 Liters of Water per day. 

The campus has three rain water recharge pits equivalent to a capacity of 5000 

Cu.ft. Length    x   width    x   height) each., STP is not there but under planning in 

this year. On 11th July, 2021 when there was rain all the pits were overflowing as 

these pits were not cleaned and was having lot of debris and leaves which was 

stopping the water going into the underground. Later on these were  cleaned and it 

was rechecked on 13th July, 2021 and was found OK. 
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Rainwater Recharge Pit 

 

Proposed STP Plant Design 



 

     

     

 

Reverse Osmosis Plant - Reverse osmosis (RO) is a membrane separation process, driven 

by a pressure gradient, in which the membrane separates the solvent (generally water) from 

other components of a solution. The 

 

The water quality of tubewell is good and no RO is needed. However, if in future an 

RO plant is required due to bad quality of water. (Hardness and TDS).

buy only RO having maximum waste water of 20% (

precious) 

Water Purifiers: Various Makes of 14 water purifiers are installed in various places 

(9 in main building and 5 in hostel).

Water Cooler: There are 15 water coolers t

form to be working good. We have measured their current value and these are all 

working good. The temperature setting of all these coolers were found to be 25

30oC and are good. (See Annexure 
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Reverse osmosis (RO) is a membrane separation process, driven 

by a pressure gradient, in which the membrane separates the solvent (generally water) from 

other components of a solution. The membrane configuration is of cross-flow.  

The water quality of tubewell is good and no RO is needed. However, if in future an 

RO plant is required due to bad quality of water. (Hardness and TDS).

buy only RO having maximum waste water of 20% (May be little costlier but water is 

Various Makes of 14 water purifiers are installed in various places 

(9 in main building and 5 in hostel). These are all working good. (See Annexure

There are 15 water coolers to make water cold and these are all 

form to be working good. We have measured their current value and these are all 

working good. The temperature setting of all these coolers were found to be 25

(See Annexure 2) 

Mahavidyalaya, Jaipur 
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Reverse osmosis (RO) is a membrane separation process, driven 

by a pressure gradient, in which the membrane separates the solvent (generally water) from 

 

 

The water quality of tubewell is good and no RO is needed. However, if in future an 

RO plant is required due to bad quality of water. (Hardness and TDS). We should 

May be little costlier but water is 

Various Makes of 14 water purifiers are installed in various places 

(See Annexure 1) 

o make water cold and these are all 

form to be working good. We have measured their current value and these are all 

working good. The temperature setting of all these coolers were found to be 25oC to 
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II. Solid Waste Management: 

There are two types of solid waste which are being generated in campus: 1. Kitchen 

waste and 2. Organic waste  

A composter machine of capacity of 50kg/day has been installed. The machine was 

not  being used since its installation in March-2020  due to Covid-19. It takes about 

24 hrs for kitchen waste and 48 hrs for other organic waste to make manure. But 

due to very bad smell during trial, it was used with difficulty  It is suggested to put 

wood chips and spray molasses water inside  to control smell . Basically this is only a 

dryer with a heater to dry out moisture from the waste  Also the quality of manure 

produced has not been tested till now.  

Details of Composting Machine is given in Annexure 3. 

The green waste is being dumped in a pit and are covered and in one week this 

converts in manure for gardening. This practice is good. Use of plastic has 

completely stopped in the college canteen and hostel.  

Close Circuit TV Cameras: 70 CCTV Cameras are installed in 40 places for safety 

and are working usefully. 

Summary – Water Audit: 

The water audit was conducted by a team of experts and recommendations have 

been shared in the report above. The report is an analysis of the water in flows and 

out flows, and presents opportunities to save water across the facility. Incorporation 

of the measures suggested in this report shall bring up the water efficiency in the 

campus and would be a step further in rendering the education campus among the 

leading institutions in water efficiency. A summary of the identified water 

conservation measures are  given below: 
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Possible Water Conservation Measures-General  

 

WCM Description Remarks 

 

1 
Water Metering 

Directly affect the daily usage by 
representing the daily water usage  

and monitoring consumption 

 

2 
Use of Aerators in Hostel, School & 

University Premises 

38 % of total consumption of building 

occupant water usage 

3 
Use of Low Flow fixtures in 

Kitchen space 
46 % savings 

4 Install pre-rinse spray valves 66 % savings 

5 Use of Dishwasher 
60 % reduction in water usage for 

dishwashing 

6 
Use of Grease & Oil 

Interceptor in kitchen 

Prevent the blockage of kitchen drain 

pipe 

& Increase operating life cycle of STP 

7 
Use of regulator in Washing 

Machine 
10% savings of water usage in laundry 

8 
Use of Irrigation System (Drip and 

sprinkler) 

40 % savings in landscaping water 

usage 

9 Installation of RO Plant 
100 % savings of purchased drinking 

water 

10 
Prevention of leakages in building 

taps 
100 % Savings in leakages 
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Green Audit - Questionnaire 

Which of the following are available in your institute? 

 

1 Garden area 

2 Playground 

3 Kitchen 

4 Toilets 

5 Garbage Or Waste Store Yard 

6 Laboratory 

7 Canteen 

8 Hostel Facility 

9 Guest House 

Available 

Available 

Available 

Available 

Available 

Available 

Available 

Yes 

Available 

 

 

Which of the following are found near your institute? 

 

1 Municipal dump yard 
2 Garbage heap 
3 Public convenience 
4 Sewer line 
 
5 Stagnant water 
6 Open drainage 
7 Industry – (Mention the type) 
8 Bus / Railway station 
 
9 Market / Shopping complex / 
           Public halls 

Not in vicinity of institute 
No Garbage heaps 
NO 
College have internal sewer line which is 
finally connected to JDA line. 
No stagnant water  
No 
No 
Local Bus Station is outside of Campus 
and Railway Station is far away. 
No 
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Waste Minimization and Recycling 

1. 
Does  the  institute generate 

any waste? 
If so, what are they? 

Yes, Solid waste of Canteen .mess. kitchen waste, 
paper, plastic, Horticulture Waste etc 

2. 
What is the approximate amount of 

waste generated per day? (in 
Kilograms/month) (approx.) 

 

Bio 

Degradable 

Non- 

Biodegradable 
Hazardous others  

500 kg 10kg Yes <1kg  

3. 

How is the waste generated in the 
institute managed? By 

1 Composting(yes) 

2 Recycling 

3 Reusing 

4 Others(specify) 

Compositing is being done. Reuse of one side printed 
Paper for internal communication. Sewage water is 

discharged to public Sewer. Domestic Waste is given to 
Municipal Corporation. Two types of Waste bins are 

provided at campus for biodegradable and non 
biodegradable waste. Horticulture waste used. 

4. 
Do you use recycled paper in 

institute? 
Yes 

5. 
Do you use reused paper in 

institute? 
Yes 

6. 

How would you spread the message 
of recycling to others in the 

community? Have you taken any 
initiatives? If yes, 

please specify. 

Not done. We train our students and staff to recycle and 
reuse.  

7. 
Can you achieve zero garbage in 

your 

institute? If yes, how? 

Not yet achieved. Possible through waste management 
plan and will do soon. 
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Greening the Campus: 

1. Is there a garden in your institute? 
Yes, about 70%  of Campus area is 

developed and maintained as green spaces. 

2. Do students spend time in the garden? 2-4 Hours during winters 

3. Total number of Plants in Campus 

Plant type Approx. number 

Plants/Trees/shrubs/ 

Bushes   
5000 

4. 
Suggest plants for your campus. (Trees, 

vegetables, herbs, etc.) 
List added at the end of the report 

5. 
Is the college campus have any Horticulture 

Department 
No but two mali and Gardener  

6. 
Number of Tree Plantation Drives organized 

by College per annum.(If Any) 

Yes, Two Tree Plantation Drives are Organized 
Annually. 200 trees and 50shrubs planted.)Photo 

Attached  

7. 
Number of Trees Planted in Last FY. 200 

Survival Rate 50%  

8. 
Plant Distribution Program for Students and 

Community 

Yes, Saplings are distributed to Students and 
visitors at various Occasions. Besides this 

landscape of some area in city are developed by 
Institute. (photographs 

attached) 

9. Plant Ownership Program 
Various Trees are Planted and owned by 

Visitors as well as students. The Name plates of 
plants are displayed. 
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Clean Air: 

 

1. 
Are the Rooms in Campus are Well 

Ventilated? 
Yes 

2. Window Floor ratio of the Rooms Very Good 

 

 

Operator-owned vehicles 

PUC done of all incoming vehicles 

4. Provide details of college -owned motorized 

Vehicles? 
NIL 

PUC done  Not Applicable  

5. Specify the type of fuel used by  

College  
 Cars 

Two 
wheeler 

Other 

Diesel  Y -- -- 

Petrol -- Y Y -- 

CNG -- -- -- -- 

LPG -- -- -- 

Y  

(Hostel & 
Lab) 

Electric -- -- -- -- 

6. Air Quality Monitoring Program 
(If Any) Presently not being done and not required. 

7. 
Students suffer from 

Respiratory ailments? (If Any) No 

8. 
GENSET pollution prevention Yes 
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Animal Welfare: 

 

 

1. 
List the animals (wild and domestic) 
found on the campus (dogs, cats, 

squirrels, birds, insects, etc.) 

Birds and Squirrels are commonly found in 

campus. A variety of birds species and 

other flora and fauna available but these 

are not harmful to human so institute 

doing their bid for its conservation. 

2. 
How many dogs in your area have 

undergone Animal Birth Control - Anti 
Rabies (ABC - AR)? 

Not required 

3. 
Does your institute have a Biodiversity 

Programme? 
Yes 

 

  



 

     

     

 

III. Methodology for Getting Accreditation from Agency:

In order to perform green analysis, the methodology included different tools such as 

physical inspection of the campus, observation and

interviewing key persons and data analysis, measurements and recommendations. 

The study covered the following areas to summariz

environment management in the

• Water management 

• Energy Conservation 
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4. Observations and Recommendations 

Energy Use and Conservation: 

This indicator addresses energy consumption, energy sources, energy monitoring, 

lighting, appliance, natural gas and vehicles. Energy use is clearly an important 

aspect of campus sustainability and thus requires no explanation for its inclusion in 

the assessment. Separate Energy Audit report has been got done by the college 

form us. 

Observations: 

Energy source utilized by the campus is electricity only. One DG set is there for 

emergency use . The entire campus including common facility centers are equipped 

mostly with LED lamps and LED tube lights. Besides this, photovoltaic cells of 80 

kWp are also installed in the campus as an alternate renewable source of energy. 

The Solar power generated is used first in campus and excess is exported to RVVNL 

through net meter. 120 kWP solar PV plant is also being installed on the new Law 

college building roof. In this way, all efforts are being done to make college 

independent of power from grid (Net Zero Building). 

Solar water heaters of 2000 liter capacity are installed in hostel buildings as to 

promote renewable energy but due to poor maintenance are running with standby 

electrical heater. These should be got maintained from the supplier through repair 

and AMC. 

It is also noted that all the exterior lighting fixtures are timer based, which is an 

appreciable input for reducing energy consumption. 

All the 72 ACs are star rated from BEE and are in good condition and consuming 

minimum energy with good temperature control. The setting of ACs is 26oC. The ACs 

for the new building of Law college are of being planned of VRF which consumes 

minimum energy. The notice inviting tender is enclosed in annexure 4. 
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Recommendations: 

1. In campus premises electricity should be shutdown from main building supply 

after occupancy time, to prevent power loss due to eddy current. 

2. Support renewable and carbon-neutral electricity options on any energy 

purchasing consortium, with the aim of supplying all college properties with 

electricity that can be attributed to renewable and carbon-neutral sources. 120 

KWp solar PV plant has been planned and should be started soon  

3. Installation of LED lamps instead of CFL and replacing the old tube lights with 

the new LED tubes. 

4. 5–star rated Air Conditioners (inverter type) and DC Fans should be used. 

5. Cleaning of tube-lights/bulbs to be done periodically, to remove dust over it. 

6. Building level energy metering is suggested along with integration over an 

energy management system, this streamlines the monitoring and data 

accessibility. 

7. A bio-medical waste disposal machine for pads should be installed in the 

hostel.  

8. Paper napkin use should be stopped as these are produced by cutting trees 

.This has been implemented . Paper recycling machine should be put to make 

hand made paper. 

9. Recycled and locally sourced material and environmental friendly paints (Gobar 

paint) should be used in future . 
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5. Conclusions 

Considering the fact that the institution is predominantly a college, here significant 

environmental research are done both by faculty and students. The environmental 

awareness initiatives are substantial. Plastic is not being used .The installation of 

solar panels and rain water harvesting system are noteworthy. Besides, 

environmental awareness programs initiated by the administration shows how the 

campus is going green. Few recommendations are added to curb the menace of 

waste management using eco-friendly and scientific techniques. This may lead to 

the prosperous future in context of Green Campus & thus sustainable environment 

and community development. 

The STP plant should be installed urgently to recycle the water.  

NSS and CSR activities are being done regularly to create awareness in society by 

the college. Students training on Green is being done to make them a good future 

citizen. Some photographs of plantation are: 
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6. Annexures 

6.1 List of Water Purifiers. 

6.2 List of Water Coolers. 

6.3 Details of Composting Machine 

6.4 Notice inviting tender for ACs of Law College. 

6.5 Phytorid Technology for treatment of sewage – 

advantage for Kanoria. 

6.6 Various other decentralized wastewater 

treatment technologies - comparison. 
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Annexure: 1 
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Annexure: 3 
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Annexure-6 

Various other decentralized wastewater treatment technologies which are in use: 

 

Name Treatment 
Method 

Treatment 
capacity 

Reuse of 
treated 
water 

Capita
l cost 
(`/KL
D) 

O&M 
cost 

(`/KLD/ 
year) 

Features 

DEWATS Sedimentatio
n, anaerobic 
treatment, 
plant root 

zone 
treatment, 
oxidation 
process 

Should be more 
than 1 KLD, but 
plants bigger 
than 1 MLD are 
also not feasible 
as would need 
extensive land 

Horticulture, 
mopping 
floors, 
cooling 
towers and 
flushing 

35,000 
– 
70,000 

1,000– 
2,000 

• Consist of several modules like settler,  
anaerobicbaffle reactor, planted 
filter bed and a pond. 

• There’s no need to have  all the modules at 
each site, selection of modules depend on 
the quality of the water required after 
treatment 

• Settler helps in trapping thesettlable solids 
whereas ABR helps in reducing BOD by 80-
90%, while PFB helps in trapping the 
nutrients. Pond takes care of the odour 

• Minimal  running cost, as no electro-mechanical
equipment used 
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Fixed Film 
Biofilter 
Technology 
(FFBT) 

Settling and 
flow 

equalisation 
followedby 
enhanced 

natural 
degradation 
(biochemical 

process) 

0.5 KLD to tens 
of MLD 

Horticult 
ureCar 
Washing 

25,000 
– 
35,000 

1000 – 
2000 

• Biofilter used may be stones, gravels, sand 
or PVC filter material whichever provides 
maximum surfacearea and is easily 
available. 

• Enhanced degradation of 
contaminants takes place in minimum 
area, since suitable micro-culture is 
addedto the Biofilter cell 

 

 

Constructed 
Wet Land 

Settling 
followed by 
plant root 
zone 
treatment in 
specially 
engineered 
baffled 
treatment cells 
whchprovides 
both 

aerobic and 
anaerobic 
treatment 

5 KLD – 

 

tens of MLD 

Horticulture 14,000 
– 
35,000 

1,000 – 
2,000 

 
• Use of chosen wetland plants that are locally 

available 
• Retention time is between 5 – 7days • 

BOD and TSS removal average 
• between 70-90%while faecal coliform is 

about 85-97% in treatment cells  
• Average nitrogen and phosphorus 

removalare in the range of 69-90% 
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FLUDISED AEROBIC BED BIOREACTOR (FAB) 

 

Advanced technology of Fixed Film biological process having large surface 

area for biomass to grow has been used in the past to reduce both the 

reactor volumes as well as retention times. Further developments in this 

field have led to development of fluid bed technology in which the media 

are made of small plastic materials which are freely moving and non clogging 

type. Positive results have been obtained for a number of sewage wastes. 

Difference in reactor volumes and retention times and the plants could be 

installed in a fraction of the space required for conventional plants 

employing Activated Sludge Process. 

 

The basic idea behind the fluidized bed reactor development is to have a 

continuous operating non clogging bio film reactor, which requires: 

1. No back washing 

2. Has low head loss and 

3. High specific bio film surface area. 

This was achieved by having the biomass to grow on small carrier elements 

that move along with the water in the reactor. The movement within the 

reactor is generated by aeration in the aerobic reactor. These bio film 

carriers are made of special grade plastic having density close to that of 

water. Different shapes have been tried and it is recommended that for each 

effluent one should carry out pilot plant studies to determine specific organic 

loading rates, so that for proper reactor sizing can be achieved. 

Apart from making the plant compact, the fluid bed reactor employing fixed 

film principle of the attached growth process makes the plant more user 

friendly because it dose not require sludge recycle i.e. synonymous with 

conventional ASP. The absence of sludge recycle free the operator from the 
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enormous task of measurement and monitoring MLSS level in the tank and 

adjusting recycle ratios continuously, due to fluctuating COD loads. 

 

These plants can accept shock loads much better than those employed for 

suspended growth process. Fluid bed reactors are generally tall there by 

reducing cross sectional area further. 

One more attraction of this technology is that it produces much smaller 

quantity of sludge and what is more, this sludge requires no further 

treatment such as digestion, due to the fact that it produces digested sludge 

which does not smell like that in conventional plant. 

It is possible to calibrate the plant by changing the media volumes to take 

care of actual load. One can operate the plant with media filling of 10-50%. 

Thus it gives tremendous flexibility in term of capacity. We also have 

enormous control during commissioning, as it is possible to alter the media 

quantum to obtain the desired results. The flexibility is totally absent in all 

other types of designs. 

 

PROCESS DESCRIPTION 

The treatment scheme proposed to treat the raw sewage is split into 

three distinct parts:  

1. Pre Treatment, which compromises of screening and grit removal. 

2. Biological Treatment, compromising of fluidized aerobic bioreactors, followed 

by clarification, and 3. Tertiary Treatment comprising of addition of chlorine 

to remove the E-coli. 

Detailed description of each step of treatment is given below; 

PRE TREATMENT 

The raw sewage is collected through a coarse screen in the receiving Sump & 
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then pumped to the STP, into the bar screen chamber for removal of floating 

matter. Removal of such floating / coarse matter is essential because it can 

otherwise choke pipelines / pumps etc, and hinder the normal operation of 

the treatment plant. The screens are made of steel bars, placed at equal 

intervals. The sewage is made to pass through the screen wherein the 

floating matter, any large particles are trapped in the bars. The inclination of 

bars is kept such that manual raking becomes easy. The screened sewage is 

now made to pass through the grit chamber. 

The grit present in raw sewage represents sand / dirt collect in sewerage 

system. This must be removed, in order to keep the channels / pipe clean. 

Grit has high settling velocity, and can be easily removed in the grit 

chamber. The grit removal provided here is a gravity type grit removal 

system. As the sewage is made to pass through this system the grit settle on 

the floor. This grit is then manually raked. The screening and grit from 

sewage is conveyed manually up to the suitable loading point from where it 

can be transported by using truck. 

BIOLOGICAL TREATMENT 

The main pollutants in the raw sewage are represents in the form of Bio-

chemical Oxygen Demand (BOD) and Chemical Oxygen Demand (COD). The 

ammonia cal nitrogen, nitrate nitrogen and phosphorus present also 

represent as polluting substances. The bacterial ability to synthesize the 

organic matter to harmless end products like carbon dioxide and water 

molecules is utilized to treat the raw sewage. 

The bio-reactions are carried out in controlled environment in the bio-

reactor. The bio-reactor comprises of a tank, fitted with aeration grid. The 

bacterial activity needs dissolved oxygen, to synthesize the organic matter. 

This supplied by passing air in for of small bubbles. The air is passed at the 

bottom of the tank, so that complete volume of tank utilized. The bacterial 

population is present in the reactor system. The media is made of small 
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plastic elements. Million of such pieces are present in the reactor. A very 

large area surface available for the bacterial population to grow. 

The bacteria grow on the plastic media, by using the organic content in the 

raw sewage, and the dissolved oxygen available. Due to constant aeration, 

the media set in whirling motion, so that continuous mixing takes place. 

The bacterial layer growth on the media surface increases to a certain extent 

and then gets sloughed off after a specific period. This phenomenon is called 

sloughing. This creates new surface for further bacterial growth. 

Sloughing takes place only after complete growth and subsequent dyeing off 

of the bacterial layer and hence the sloughed off material is completely 

digested. Ammonical nitrogen is completely converted into nitrate nitrogen, in 

the bacterial synthesis. About 50-60% of the phosphates are also assimilated 

in the organic synthesis. Nitrogen and phosphorous are utilized as micro 

nutrients in the bacterial activity. The bacterial reaction is carried out in two 

stages, for maximizing the BOD removal efficiency. Hence, two such reactors 

are provided in series. Within reactors, arrangements are made to retain the 

plastic media in place. 

Air supply is done through perforated stainless steel pipes. Use of stainless 

steel pipes ensures that no maintenance is required. 

The sloughed biomass must be removed before the treated sewage can be 

disposed off. Hence a secondary clarifier is provided. The secondary clarifier is 

equipment in which the Bio-mass removed & suspended solids are settled. 

TERTIARY TREATMENT. 

The treated sewage is then added with chlorine to kill the pathogens / E-

Coliform, so that it becomes fit for disposal in the lake / water ways. Chlorine 

being a very strong oxidizing agent, a small dose of chlorine is enough to 

achieve desired levels of dis-infection. Small residual chlorine also ensures 

that there is no re-growth of E-coli, till the final disposal point. 
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The treated sewage now substantially free from organic contamination, free 

from coliform bacteria can be safely disposed off. 

 

The sludge formation in this process of bio-degradation is send to the sludge 

drying beds directly for natural de watering & drying. The dewatered sludge 

can be used as a soil conditioner. 

 

 

 



Kanoria PG Mahila Mahavidyalaya, Jaipur 

 

                           

          Page 65 of 70 

 

 

The filtrate from drying beds is taken back to raw sewage sump by 

gravity. 

 

 

Fluidized 
aerobic 
bioreact
or (FAB) 

electro-
mechanical 

Primary 
sedimentation is not 
required 

• Small space 
requirement 

• Capacity to 
handle shock 
loads Low and 
stabilized 
sludge 
production 

• Periodic cleaning of the reactor bed is 
required as there is possibility of 
choking of the reactor bed 

• Excess biomass growth or low hydraulic 
loads can result in blockages 

• Long shutdowns may lead to septic 
conditions, and restart may involve along 
stabilization period 
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Sequential Batch Reactor (SBR) 

 

PROCESS DESCRIPTION 

 

� Fill during the fill operation, volume substrate (raw waste water) are added to 

reactor. The fill process typically allows the liquid level in the reactor to rise from 

75% of capacity (at the end of the idle period) to100%. 

� React during the react period, the biomass consumes the substrate under 

control environment conditions. 

� Settle solids are allowed to separate from liquid under quiescent conditions 

resulting in a clarified supernatant that can be discharge as effluent. 

� Decant Clarified effluent is removed during the decant period. An effluent 

decant mechanism is located centrally or side wall across the width of each react 

tank. 

� The objective of the project is to efficiently treat raw sewage on a continuous 

basis utilizing SBR technology. 

 

Screened raw sewage will be collected in collection tank. Free oil and grease will be 

removed with manual slotted pipe oil skimmer. After primary treatment (Screens / 

FOG), raw sewage will be fed to SBR reactors. 
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Name Treatm
ent 

Method 

Treatment capacity 
Op. cost 
power 

Op. cost 
chemical 

Capital 
Cost 

Sequenti
al batch 
reactor 
(SBR) 

Electro 
mechanic
al 

• Excellent effluent 
quality 

• Smaller footprint 
because of absence 
of primary, 
secondary clarifiers 
and digesters 

• Biological nutrient 
(N&P) removal  

• High degree of 
coliform removal 

• Less chlorine dosing 
required for post 
disinfection 

• Ability to withstand 
hydraulic and 
organic shock loads 

• Comparative
ly higher 
energy 
consumption  

• To achieve 
high 
efficiency, 
complete 
automation 
is required 
Highly 
skilled 
operators 
needed  

• No energy 
production 

• Uninterrupte
d power 
supply 

0.055 11.5 45.12 
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