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1. Executive Summary: 

Patna Women’s College (PWC) was audited during 19th to 21st June 2023 Covering Sustainability, 

Environment, Water, Waste and Energy Management in line with National Building Code 2016-Part 11 

and as per directives of NAAC & NABCB. The auditors are Dr. Rama Dasu Pittala and  Dr. Ajaya 

Shankar Gupta. 

The audit covered their 7 main buildings with a build-up area of around 48,965.51 Sqm as detailed 

below: 

Bldg. No. Bldg. Name B/u area each No of floor Total B/u area  

01 Main Block (Arts Block) 2153.2sqm G+3 8612.8sqm 

02 Science Block 2263.2sqm G+3 9052.8sqm 

03 Home Science (M.C.A Block) 303sqm G+4 1515sqm 

04 B.C.A Block 364.7sqm G+2 1094.1sqm 

05 B.Ed 839.9 sqm G+1 17878 sqm 

06 Auditorium  2160sq m G+3 8640 sq m 

07 Canteen (Proposed) 724.27 sqm G+2 2172.81 sq m 

The audit criteria has 12 major clauses covering Sustainability, Environment, Water, Waste and Energy 

Management as shown in the table1: 

Table 1: NBC Part 11 Clauses Grouping  

NBC  Part 11 Clause No Major Focus 

3 APPROACH TO SUSTAINABILITY Sustainability 

4 APPLICABILITY OF THIS PART Sustainability 

5 IMPLEMENTATION OF THIS PART Sustainability 

6 SITING, FORM AND DESIGN Environmental 

7 EXTERNAL DEVELOPMENT AND LANDSCAPE Environmental 

8 ENVELOPE OPTIMIZATION Environmental 

9 MATERIALS Sustainability 

10 WATER AND WASTE MANAGEMENT Water & Waste 

11 BUILDING SERVICES OPTIMIZATION Energy efficiency 

12 CONSTRUCTIONAL PRACTICES Sustainability 

13 COMMISSIONING, OPERATION, MAINTENANCE AND 
BUILDING PERFORMANCE TRACKING 

Energy efficiency 

14 STATUTORY AND LEGAL COMPLIANCES  Regulatory 
Also the check points cover many of the requirements (around 31 Points) in NAAC’s Self-Assessment 

Criteria as detailed in Annexure 1. 

During audit the Checklist approved by NABCB has been  used which has 150 check points and the 

auditors marked as NA if any clause is not applicable and then checked their Records/ practices/ 

documents, physical verification etc against each check point. If the records/practice/ documents / 
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Physical verification are meeting major requirement listed as Compliant, if not the observations are 

classified as below: 

Major Nonconformity  

a nonconformity that shows a NBC - 11 clause or other requirement has not been implemented at all, 

or has been implemented in such a way that the requirements are not met at all. 

Minor Nonconformity  

a single instance, or small set of single instances, that show a requirement has not been met. At the 

Lead Auditor’s discretion, a large number of related Minor Nonconformities may instead be filed as a 

single Major Nonconformity. 

OFI:  

Opportunity for Improvement is Not a non-Conformity. It is a cause for a potential non conformity and 

or for further improvement  

The summary of audit findings is as below: 

Table 2: Summary of Audit Findings 

 

By giving a weightage of 1 to compliant, 0.75 to OFI, 0.5 to Minor NC and 0 to Major NCs the total 

points against 124 applicable are 115.75 ie equal to 93.35% 
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Embodied Energy Calculated for Existing building as shown in --- shows that the average EE Per Sqm is 2.689 GJ per 

Sq M and the National average for Four-storied reinforced cement concrete (RCC) buildings is 4.3 to 3.1 GJ per SqM 

(Fig. ---  reference Table --- Embodied energy analysis of multi storied residential buildings in urban India S. Bardhan 

Dept. of Architecture, Jadavpur University, India), which indicates that the Old Buildings are also within the EE Standards. 

Embodied GHG calculated is around 695.253 Kg CO2e per SqM as shown in Figure ---  which is within benchmark given 

in a study published in the Journal of Cleaner Production, the embodied carbon of residential buildings in India ranges 

from 250 to 750 Kg CO2e per SqM. 

THE MAJOR STRENGTHS ARE: 

• PWC has a Green Policy dtd 01/07/2020 (https://patnawomenscollege.in/wp-content/uploads/2022/04/7.1.5_Green-

Policy_compressed.pdf) indicating commitment and drive of Principal towards sustainability. 

• PWC has developed SOP for Guidelines to Architect, Designer and Civil Contractors and Note on Existing Buildings, 

GA/GAD/01 which addresses the main clauses of NBC 11. 

• The major effort taken by their Civil department to assess the Embodied Energy and GHG against old buildings 

• EE Per Sqm is 2.689 GJ per Sq M and the National average for Four-storey reinforced cement concrete (RCC) buildings is 4.3 to 3.1 

GJ per SqM (reference details given in report) 

• They have prepared a list of materials with their Emboided Energy levels to assist in selection of materials for future 

construction 

• Developed an SOPs “Procedure for Waste Management” and Water Management 

• SOP General Terms and Guidelines to Contractors for Sustainable Construction Practices GA/GGC/01 addresses 

Design, Feasibility, digital models use, pre-construction pre-requisites, Construction Planning,Effective use of water, 

construction methodology for Heritage Buildings etc. 

• They are using Flyash Bricks which is an eco-friendly approach 

• Lighting Loads are reduced by having good Day Light Factor with sufficient Windows and Building Orientation. Day 

Light Factor is +2.5   

• Total installed capacity of Solar Power in the campus is 90 KW. Wheeling to Grid with Net Metering System is installed.  

• The presence of greenery and well-planned landscaping on the campus provides several benefits, including the 

reduction of cooling requirements. Additionally, the campus design incorporates large windows that facilitate natural 

ventilation. 

• PWCs SOP on Disaster Management and Emergency Preparedness Plan (GA/DMP/01 dtd 1st May 2023) 

addresses Disaster Risk Mitigation during Construction and during operation. 

• The commendable efforts of PWC in supporting beyond campus activities through the Shristi Club and ECO Task 

Force should be acknowledged. These two student bodies have been actively engaged in raising environmental 

awareness and undertaking cleaning initiatives in various locations, including the Ganga Ghat, slum areas, and 

villages. 

 

https://patnawomenscollege.in/wp-content/uploads/2022/04/7.1.5_Green-Policy_compressed.pdf
https://patnawomenscollege.in/wp-content/uploads/2022/04/7.1.5_Green-Policy_compressed.pdf
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MAJOR AREAS FOR IMPROVEMENT ARE: 

• Water consumption data is on approximation, to have more authentic/ accurate data Flow meters may be installed 

to measure actual water consumption. Also you may use Block wise Flowmeters to monitor consumption and also 

to know sudden leakages if any. 

• Rain Water Collection from Main Building to Ponds is provided. No Harvesting Pits made as Ground Water Table is 

at very low depth due to adjacent location to Ganga river (4KM) 

• Water Sensors fixed in main building and auditorium. Water Sensors are used, but water comes in Full tap, Nozles 

/ Atomizers may be used. 

• No STP system available Waste water is discharged to Patna Muncipal Corporation Drain, but PWC shall get an 

exemption from Patna Municipality or construct a STP of suitable capacity. 

• Solar Panels cleaning may be carried out at least twice a week to increase energy generation. There is scope for 

increasing the installed capacity of Solar Power Plants. 

• Check the locally available / Sustainable building materials for use in future construction. 

• As some buildings are over 75 years old, they may assessed for RLA Assessment/ Structural stability assessment. 

• Fire Extinguisher to be installed at Store, where Paints, and Flammable cartons are stored. 

• PWC shall explore using Higher Capacity Composting units 

• Lab chemical is neutralized before discharging with NaOH. Image shown below. This practice is OK for small labs, 

but for big labs they shall establish Neutralization Pits where all the water from lab is collected and discharged after 

neutralization. 

• Balance ACs to be replaced with 5 Star rated in phased manner 

• Benchmarks for the energy consumption, water utilization, waste generation, reuse of waste generated during 

construction and operation phase to be developed and regular monitoring to be done. 

• PWC may do analysis/ potability tests of Drinking Water Quality from Approved Labs and Ambient Air Quality 

monitoring may be done once in a year. 

• Separate meters may be  fixed   for Lighting, Acs, Pumps, Lifts, Lighting, Fans etc for measuring and monitoring 
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2. Introduction: 

Patna Women's College has enlisted the services of Competent Inspectorate and Consultants Pvt Ltd 

(CICPL) to carry out a Green Audit of their campus. This initiative aligns with the NAAC advisory (Ref. 

No. -F. No. 14-29/2022 dated 26.05.2022), which mandates the requirement of Green 

Audits/Certification for educational institutions. These audits must be performed by Inspection Bodies 

approved by NABCB (National Accreditation Board for Certification Bodies) in accordance with 

ISO17020 standards. 

CICPL has followed the prescribed methodology outlined in NABCB's policy (Ref. No.: NABCB/P-

001/09/2022/V.1) for conducting Green Audits. This methodology incorporates the relevant clauses of 

the National Building Code, 2016, Part-11, as applicable to the audit process. CICPL obtained approval 

from NABCB to carry out the audit, ensuring compliance with the necessary standards. 

The Green Audit was conducted by CICPL after the final approval and accreditation from NABCB. 

ABOUT PWC: 

PATNA WOMEN’S COLLEGE was founded in 1940 and was the first institution of higher learning 

opened to cater to the educational needs of women in Bihar. Bishop B.J. Sullivan S.J., Bishop of Patna 

(Founder) and Mother M. Josephine A.C. Superior General of the Apostolic Carmel named it Patna 

Women’s College and presented it as a gift to the Women of Bihar, thereby placing at their disposal 

an opportunity for higher education. The College is run by the Catholic Religious Sisters of the Apostolic 

Carmel, an indigenous educational body founded in 1870. 

Thousands of motivated and empowered women have passed through the portals of this college and 

have entered various fields of life, many making a mark in our country and abroad. 

The college has come a long way from the time the pioneers envisioned and undertook the difficult 

task of establishing a women’s college at a time when only a few truly enlightened and far-sighted 

persons were prepared to support this infant project in a place where higher education for women was 

frowned upon, if not rejected outright. 

In the year 1952, a Special Status was given by the Government of Bihar and it became a ‘Constituent 

College’ of Patna University. On 25.07.2007, the Government of Bihar, officially declared Patna 

Women’s College as a ‘Religious Minority College’. 

The College whose hallmark has always been Quality and Excellence, has been accredited by NAAC 

with ‘A’ grade for three consecutive cycles with CGPA 3.51/4 in 2010 and CGPA 3.58/4 in 2015. The 

college also has been accorded as ‘College with Potential for Excellence (CPE)’ status from UGC in 

three phases in 2004, 2010 and 2015. The University Grants Commission (UGC) has conferred 

Autonomous status to Patna Women’s College in January, 2018 which was further notified by the 

Parent University (Patna University) in July, 2018. 

Choice Based Credit System (CBCS) and Semester System have been introduced in July 2018. This 

is the only college in the state to have taken this initiative for UG courses. 
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The college provides holistic education through UGC approved 26 undergraduate degree programmes 

in all the major streams of Humanities, Sciences, Commerce & Management, Education, 9 Post 

Graduate degree programmes and 4 Post Graduate Diploma programmes. 

VISION 

Rooted in the life, vision, and teachings of Jesus Christ and inspired by Mother Veronica, 

the foundress of the Apostolic Carmel, Patna Women’s College strives to become a 

center of academic excellence in higher education, social responsibility, and 

empowerment of women. 

MISSION STATEMENT 

Patna Women’s College, the first college for women in Bihar, is committed to the holistic development 

of women so as to make an effective contribution to the creation of a better society. 

To this end, we strive 

• To become a center of excellence in higher education for women in an atmosphere of autonomy. 

• To excel in teaching-learning, research, and consultancy. 

• To provide education that promotes capacity building and holistic development of a person. 

• To offer subjects for competency building and motivate/animate a workforce imbued with human values. 

• To promote patriotism, communal harmony and cultural integration to maintain a free and peaceful atmosphere on 

the campus. 

• To train the students in creative arts, social service, critical thinking, and leadership in order to make an effective 

contribution to the creation of a new and value based society. 

• To create women leaders and to make them agents of social change. 

• To develop skill oriented and value based courses, for the all-round development of individuals. 

• To promote academic exchange and academia-industry interface. 

• To form young women who are ‘always wise’ and who will dare to ‘go ahead and conquer knowledge’ through, 

competence, commitment, delicate conscience, and compassion. 

CORE VALUES 

The Core Values of our Institution are: 

• Faith in God 

• Honesty /Moral Uprightness 

• Love and Forgiveness towards all 

• Social Responsibility/empowerment of the Marginalized 
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• Respect for Life and Creation 

• Pursuit of Excellence 

• Promotion of peace, harmony and brotherhood 

ABOUT CICPL: 

Competent Inspectorate and Consultants Pvt Ltd is formed in 2022 by converting Competent 

Inspectorate and Consultants LLP which was established in 2015 by merging Sun-Mann Engineers & 

Consultants (Serving Industry Since 2009) to provide highly competitive specialized Third-Party 

Inspection and Field Services to support companies in building and managing their assets, ensure 

quality and compliance, improve reliability, performance and avoid the occurrence of incidents 

CICPL performs third party inspections, which include the examination of materials, products, 

installations, plants, processes, work procedures or services, and the determination of their conformity 

with requirements and the subsequent reporting of results of these activities to the clients. 

3. Audit Scope: 

Audit is Covering Sustainability, Environment, Water, Waste and Energy Management in line with 

National Building Code 2016-Part 11 and as per directives of NAAC & NABCB. 

The audit covered their 7 main buildings with a build-up area of around 48,965.51 Sqm as detailed 

below: 

Bldg. No. Bldg. Name B/u area each No of floor Total B/u area  

01 Main Block (Arts Block) 2153.2sqm G+3 8612.8sqm 

02 Science Block 2263.2sqm G+3 9052.8sqm 

03 Home Science (M.C.A Block) 303sqm G+4 1515sqm 

04 B.C.A Block 364.7sqm G+2 1094.1sqm 

05 B.Ed 839.9 sqm G+1 17878 sqm 

06 Auditorium  2160sq m G+3 8640 sq m 

07 Canteen (Proposed) 724.27 sqm G+2 2172.81 sq m 

The physical area covered are as detailed below: 
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Figure 3-1: Building Plan 
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Figure 3-2: Existing Building Blocks 

4. References: 

• NABCB Policy on Green Audit by Inspection Bodies 

• NAAC’s advisory ref No.F.No.14-29/2022 Dated 26.05.2022 

• National Building Code of India 2016  Vol 2  Part 11 Approach to Sustainability 

• ISO 17020 Manual and SOPs of CICPL 

• National Lighting Code 2010 edition 

5. List of Auditors: 

1. Dr. Rama Dasu Pittala  

2. Dr. Ajaya Shankar Gupta Ainapur 

6. List of Auditees: 

1. Dr. Sister M. Rashmi A.C., Principal  

2. Dr Sumeet Ranjan 

3. Dr Urvashi Sinha 

4. Mr Gautam Saurabh 

5. Dr Ravi Kumar 

6. Dr Piyush Kumar Rai 

7. Rameez Amzad 

8. Dr Vivek Raj 

9. Dr Shoba Srivastava 

10. Dr Neetu 

11. Mr Rajeev Ranjan 

7. Audit Plan, Opening and Closing Meetings: 

Audit plan is attached as Annexure 1 

Audit was performed during 19th to 21st June. Opening meeting and closing meeting photos, attendance 

sheet are given below. 
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Photo 1: Opening Meeting on 19th June  

Photo 2: Closing Meeting on 21st June 

 
Photo 3: Attendance Sheet 

 

8. Areas Covered (Departments/ Buildings/ Facilities) 

The physical area covered during audit were as detailed below: 

• Main Block  

• Science Block including Labs 

• Home Science 

• M.C.A Block 

• B.C.A Block 

• B.Ed 

• Auditorium  

• New Construction area - Canteen 

• Harvesting Ponds 

• Landscape areas 

• Composting area 

• Pavement area 

• Sewage Pumping Area 

• Solar Panels area 

• DG Sets 
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9. NBC Code Section 11 Clause wise Observations  

CLAUSE 3 APPROACH TO SUSTAINABILITY 

The objective of this clause is to see overall commitment of management towards Sustainability and 

their approach /system of planning from concept, design, construction, commissioning, operation and 

maintenance, and also decommissioning and disposal at the end of useful life of structure.  Also 

focuses on Energy Efficient Design and Processes. 

Green Policy displayed in https://patnawomenscollege.in/wp-content/uploads/2022/04/7.1.5_Green-

Policy_compressed.pdf Addresses Commitment by Top Management. Also, PWC has developed a 

SOP for Guidelines to Architect, Designer and Civil Contractors and Note on Existing Buildings, 

GA/GAD/01 (refer Photo below) which addresses Site Assessment, Building Orientation, Material 

Selection, Thermal Massing etc. In this Clause 5 addresses Steel or any material obtained from 

recycling of construction waste needs to be handled properly. Material selection Sub Clause in Clause 

5 addresses this. Fly Ash Bricks are being used. Bill of SHUBHAM ENTERPRISES SEEN. Panels 

used in Auditorium are made of Rice Straw. 

Old Buildings are inline with Local Vernacular design. Guidelines to architect addresses about Building 

Orientation etc. Guidelines to architect addresses about Building Orientation etc. Day light Factor is 

around 2.7 as measured in Main Block 

 
Photo 4: Green Policy of PWC displayed in College Website 
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Figure 9-1 Guidelines to Architect, Designer and 
Civil Engineer 

 

Figure 9-2: Fly Ash Bricks Bill 

Ramps for Divyang's wheel chair available. No facility for Divyang (blind) reading software, signages 

as No Blind Students. There are 3 Colleges nearby 

PWC for Visually Handicapped students. So not 

provided. Assistance Provided to Blind Students if 

anyone comes by Didi at the reception. 

EE Calculated as 2.689 Gj Per SqM which is within 

standard norm of 4.3 to 3.1. GHG calculated as 

695.253 as against normal range of 250 to 750. 

Details given below: 

 

 

 

  
Photo 5: Ramps for Divyang's wheel chair 
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Table 3: EE Calculations 

 
Table 4: GHG Calculations 

Estimated Water Consumption Per Day 1,51,500 for 5290 average attendance comes to 28.64 as 

against Standard of 18.5 ± 6.5 L/student/day for technical schools. Little higher than standard. 

Flowmeters may be installed to measure actual water consumption . Also you may use Block wise 

Flowmeters to monitor consumption and also to know sudden  leakages if any. Water Sensors are 

used, but water comes in Full tap, Nozzles/ Atomisers may be used. 

No STP system available Waste water is discharged to Patna Muncipal Corporation Drain, but PWC 

shall get an exemption from Patna Municipality or construct a STP of suitable capacity. 

Shristi Club and ECO Task Force are the two student bodies working beyond campus on 

Environmental awareness and cleaning of Ganga Ghat, Slum Areas Villages. On 17th January,2023 

students of Patna Women's College, under the aegis of Srishti Environment Club participated in the 

program "Swachta ki Patang sah Jagrukta" organized by Patna Municipal Corporation at Digha Patipul 

Ghat. The Department of Zoology and ECO Task Force of Patna Women's College organized A Five 

Days Dengue Prevention and Awareness Programme from 10.11.2022  to 18.11. 2022 to spread 

awareness regarding Dengue Prevention.  
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Photo 6: Beyond Campus Activities 

 

SOP for Environmental Risk Assessment Guidelines GA/ERA/01 dtd 1st May 2023 and SOP on 

Disaster Management and Emergency Preparedness Plan (GA/DMP/01 dtd 1st May 2023). SOP 

addresses 10 Potential emergencies like Medical emergency, Fire, Burns, Snake Bite, Chemical spill, 

Electrical Shock, Pandemic, Civil Unrest, Earthquake and Floods. Images of SOPs, Displays etc shown 

below. 

Emergency Response Teams List not specific to building/ location, Separate ERT names may be 

provided for different locations/ buildings. 
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Photo 7: Disaster Mgmt, Emergency Preparedness & Environmental Risk assessment 

 

CLAUSE 4 APPLICABILITY OF THIS PART 

SOP for Guidelines to Architect, Designer and Civil Contractors and Note on Existing Buildings, 

GA/GAD/01 addresses that Existing building or part thereof is evaluated under the provisions of this 

Part of the Code  and the Code will be applied to the development projects. 

CLAUSE 5 IMPLEMENTATION OF THIS PART 

As per SOP for Guidelines to Architect, Designer and Civil Contractors and Note on Existing Buildings, 

GA/GAD/01 choice of material, design methodology, construction technique/methodology, operation 

and maintenance related options, etc, is made, taking into account the provisions given in NBC Part11. 
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CLAUSE 6 SITING, FORM AND DESIGN 

The objective of this clause is to see if - passive design strategies for every building as a means to 

reducing overall energy demand before pursuing active and mechanical means in an effort to not only 

save energy but also to minimize the overall negative impact on the environment (energy conservation, 

water conservation and reduced greenhouse gas emissions.) 

Existing Buildings are assessed for Building Orientation as detailed in SOP Guidelines to Architect, 

Designer and Civil Contractors and note on Existing buildings GA/GAD/01 which indicates that: 

⚫ All blocks are faced towards south. 

⚫ The ventilation is provided on north and south facings of these all blocks. 

⚫ The lighting is coming through a north facing. 

⚫ In addition, the windows provided for the ventilation are in the path of sun. 

⚫ Further the building’s contact surface area with sun is comparatively larger and direct throughout 

the day, which declines the utility of electrical energy. 

⚫ Also the buildings will provide sufficient natural shading when the sun is on opposite direction. 

⚫ The provision of windows on the direction of sun path achieving the desirable thermal and visual 

comfort to the occupants. 

⚫ All building envelopes are protected against thermal losses, drafts and degradation by natural 

elements such as wind, dust, sand, snow, rainwater, hail, etc. 

⚫ 25 percent of the regularly occupied areas of the building is achieving sufficient day lighting with 

a minimum day lighting factor of 2 percent. 

⚫ Solar passive techniques like Landscaping, optimum building orientation, surface to volume ratio 

etc in building to optimize building performance has been incorporated. 

⚫ As the institution is not falling in the area of climatic zone, no artificial heating systems are 

provided. 

Image of SOP is shown below: 
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Site Assessment Prior to Design is not available. 

Pages 12, 13  of Document No.GA/GAD/01 Dt.01.05.2023 " Guidelines to Architect, Designer and Civil 

Contractors and Note on Existing Buildings" refers thermal massing and the choice and justification of 

the proposed wall material. 

Against requirement of at least 30 percent of the open spaces shall be maintained as softscapes 

(permeable surface on ground), Permeable surface is 48% of the total area. Random measurements 

witnessed on 20th June 2023 using calibrated tape for the permeable area and found satisfactory 
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Photo 8: Measurement of Permeable Areas 

 

Optimum Building Volume is not achieved. Room Heights is 13 and 11 respectively. These are Old 

Buildings ( 70 Years old, and 40 Years old). 

Against the requirement of at least 25 percent of the regularly occupied areas of the building achieve 

sufficient day lighting with a minimum day lighting factor of 2 percent there, all the rooms (Except 

Auditorium) have above 2 DF. Measurements carried out on 20th June 2023  using calibrated Luxmeter 

and found that Day light factor is 2.7 for Class room no.118. 
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Photo 9: Lighting Levels Measurement 

 

Life Cycle Assessment is given in Document No.GA/GAD/01 Dt.01.05.2023 " Guidelines to Architect, 

Designer and Civil Contractors and Note on Existing Buildings" 
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Photo 10: Service Life Assessment 
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CLAUSE 7 EXTERNAL DEVELOPMENT AND LANDSCAPE 

This clause focusses on Landscape planning and design, because effective landscaping plays a vital 

role in preserving the natural capacity of a site for stormwater management, groundwater recharge, 

soil structure maintenance, and filtration, leading to the growth of soil organic matter and erosion 

prevention. Furthermore, it helps to regulate the microclimate by facilitating evaporation, transpiration, 

and the absorption and storage of carbon by trees and other vegetation. 

Landscape plan is shown below. Landscape shading pattern of the buildings is found satisfactory. 

 
Figure 9-3: Landscape drawing 

Noise measurement records dated : 09/06/2023  verified. Noise measurements checked at Random 

on 20th June 2023 using calibrated Instrument. Found satisfactory. 

  

Photo 11: Noise Level Measurements 

Pervious paved area calculations verified. Random dimensions witnessed using calibrated tape on 

20th June 2023. % of pervious paved area is more than 50%, Satisfactory. Verified records. Randomly 

witnessed measurement of Paved area including parking using a calibrated 30M Tape. More than 50% 
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of the paved area is pervious. Pedestrian Paths physically verified on 20th June 2023. Bicycles not 

allowed in side the campus, so no separate lanes were there for bicycles. 

 
Photo 12: Pavement Area Measurement 

No excavation going on now. During early 2022  topsoil was removed while making foundation for new 

building No.24, and reused in landscaping. 

Rain water being diverted to two Open Ponds within the Campus and stored for further use for 

gardening. Captured rain water being used for Gardening. Verified during site visit dt 20.06.2023 

 
 

Photo 13: Rainwater Harvesting Ponds 

 

Operation and Building Maintenance  Document No.GA/OBM/01 R00 Verified. Requirements of Cl 

7.3.1 of NBC Part 11  regarding  avoiding use of chemicals like chlorine, and bromine in water not 

addressed. NC raised 
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Figure 9-4: Calibration Certificates 

  
Luxmeter Calibration Certificate Measuring Tape Calibration Certificate 

 
Sound meter Calibration 

 
Thermometer Calibration 
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CLAUSE 8 ENVELOPE OPTIMIZATION 

The interface between indoor and external climatic conditions is maintained by the building envelope, 

which has the potential to regulate the building's climatic response. It is essential that the building 

envelope be designed to significantly conserve energy. An effectively designed building envelope 

optimizes daylight, provides access to natural ventilation for fresh air, offers views to the exterior, and 

enables modulation of solar heat gain while also controlling or reducing noise. 

PWC building being 80 years analysis of the envelop optimization, is not done. In their Guidelines 

GA/GAD/01 they addressed it saying that in the near further such kind of analysis will be performed 

and will be employed for the newly constructed buildings. But,for New building which is under 

construction, no Envelope Optimization study was made. 

The renewable Energy Integrated in the envelope. Total installed capacity of Solar Power in the 

campus is 90 KW. There is further scope for increasing the solar Power generation capacity. Visited 

one Solar Power installation site. 

Solar Panels Capacity 

S.No Block Solar Panel Number Capacities 

1 Science Block 54 17.5 KW 

2 MCA Block 54 17.5 KW 

3 B. ED Block (Old) 74 25 KW 

4 B. ED Block (New) 30 10 KW 

5 Streat light 64 20 KW 

 Total: 276 90 KW 

 

Solar Panels cleaning may be carried ou tat least twice a week to increase energy generation. There 

is scope for increasing the installed capacity of Solar Power Plants. 



 

GREEN AUDIT REPORT: PATNA WOMEN’S COLLEGE 
29 | P A G E  

 

  
Photo 14: Solar Panels Visit 
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CLAUSE 9 MATERIALS 

The selection of building materials is crucial in sustainable design due to the far-reaching chain of 

events involved in producing a material, including extraction, processing, and transportation. 

Furthermore, these activities can have negative environmental impacts on the air, soil, and water, as 

well as harm natural habitats and deplete natural resources, not only during building construction but 

also in the long run. 

Guidelines to Architect, Designer and Civil Contractors and Note on Existing Buildings has a clause 

addressing Material selection as shown below. Alternative materials to reduce energy given in  

Annexure 1  as shown below 

 

 
Existing building service life plan: 
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 Details of estimation of Building Materials service life is addressed in Guidelines to Architect, Designer 

and Civil Contractors and Note on Existing Buildings GA/GAD/01. The minimum life of components is 

around 12 years and structure is 

75 years. As some buildings are 

over 75 years old, they may 

assessed for RLA Assessment/ 

Structural stability assessment. 

Recycled Plastic Ply Boards 

being used in Washrooms 

Partition to reduce use of 

plastics. 

Construction Phase Material 

Storage and Handling 

Construction material Storage area was visited on 20th June 2023. FIFO policy implementation 

verified, found satisfactory. Fire Extinguisher to be installed at Store, where Paints, and Flammable 

cartons are stored. 
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CLAUSE 10 WATER AND WASTE MANAGEMENT 

With the increasing population, industrial activity and pollution, surface and   groundwater resources 

have been overexploited and severely polluted during the past few decades. As a result, the country 

is faced with immense water scarcity. Significant liquid and solid waste generation is witnessed and 

recorded in the urban areas of the country. Sustainable approach to water and waste management 

requires planning and design of building functions to integrate issues of water and waste management 

system at the early stages of design. 

No STP system available Waste water is discharged to Patna Municipal Corporation Drain, but PWC 

shall get an exemption from Patna Municipality or construct a STP of suitable capacity. 

PWC has developed SOPs for Waste Management GA/PWM/01 and  Water Management Plan 

GA/WMP/01. 

The SOP for Waste Management addresses the responsibilities for Waste Management in the campus. 

PWC has formed an advisory committee which oversees the implementation of this SOP. The main 

responsibilities of this committee are as below: 

• Reporting annually to the institute on progress against the environmental performance indicators. 

• Monitoring and auditing the management systems for all waste, to ensure safety and legal compliance. 

• Provision of appropriate training for all personnel who have responsibilities for waste management. 

• Ensuring that all contractors are advised that they must comply with the duty of care, that they must       comply with 

the institute waste management policy. 

Also they have addressed the responsibilities of HODs, Staffa and Students. 

In detailed procedure they have addressed the Type of waste, Description of waste, Disposal Method 

and Responsibility as shown below: 
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4 Bio-medical 

Waste 

Management 

 

In College we perform small 

routine practicals related to 

syllabus only  

Sanitary pads from Ladies 

Toilets 

Culture media and cotton 

swabs are autoclaved before 

discarding 

Lab Incharge 

5 Hazardous 

Waste 

Management 

 

Used oil from Generators  Handed over to the service 

agency . 

Maintenance In 

charge 

Chemistry Laboratory Diluted chemicals are 

discharged only after 

neutralization done and 

checking pH levels.  

Lab Incharge 

6 Construction 

Waste 

Generated during demolition 

and erection of the buildings 

includes- Aggregates, steel, 

bricks, dust, etc. 

Steel is supplied to local 

scrap vendors 

In-charge Civil 

Maintenance 

Aggregates, bricks, dust are 

used as a fill material in the 

campus and surplus will be 

transferred to municipal 

dumping yards 

7 Wood Waste Generated during the 

modification of furniture in the 

campus 

Wood scraps are used in 

vermicomposting beds and 

for other maintenance work 

Vermicompost 

Incharge, 

Carpenter 

 
 

Table 5: Waste Management 
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The construction and demolition waste management also addressed in above SOP. E Waste is given 

to M/S KARO Sambhav Pvt Ltd.MoU dated 21st Feb 2023 seen . Dry leaves given to PMC. Old wooden 

Furniture repairs generate some wooden dust, which is used for Vermi Composting. 

PWC has addressed the water consumption details in their SOP for Water Management GA/WMP/01 

as  Per capita/ Specific consumption including recycled water as 10.08.  Detailed water consumption 

estimates and Water Balance details are given in the said SOP as detailed below.  

 

 

 
Table 6: Water Balancing 
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Water Consumption calculated on Pump capacity and Hours of operation as given in GA/WMP/01. 

There is approximate estimate for different activities for different blocks in Table 4 of SOP on Water 

Management. As regards sourcing there is no shortage of water as the water table is at very low depth 

as located near Ganga. 

Flowmeters may be installed to measure actual water consumption, Also you may use Block wise 

Flowmeters to mnitor consumption and also to know sudden  leakages if any. 

Construction stage water consumption purpose additional bore wells are drilled, but no monitoring of 

water consumption is done. 

No Large scale Hot water consumption. Only in Hostel they are using one Solar Gyser and one Electric 

Gyser are used. 

For water conservation Water Sensors are used in taps, but water comes in Full tap, Nozzles / 

Atomisers may be used. 

Rain Water Collection from Main Building to Ponds is provided. No Harvesting Pits made as Ground 

Water Table is at very low depth due to adjacent location to Ganga river (4KM). 

Campus waste water is pumped to Main Drain of Patna Muncipal sewage System, but PWC shall get 

an exemption from Patna Municipality or construct a STP of suitable capacity. 

Solid Waste Management Plan includes to reduce the burden on municipal waste disposal facilities 

and thereby, reduce the need for transportation of wastes for this PWC has started Vermi Composting 

units in small scale are there (500 Kg Cap 5 Nos, Cycle time 4 to 5 months). PWC shall explore using 

Higher Capacity Composting units 

Lab chemical is neutralized before discharging with NaOH. Image shown below. This practice is OK 

for small labs, but for big labs they shall establish Neutralisation Pits where all the water from lab is 

collected and discharged after neutralization. 



 

GREEN AUDIT REPORT: PATNA WOMEN’S COLLEGE 
36 | P A G E  

 

  

Acid Collection and Neutralisation 
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CLAUSE 11 BUILDING SERVICES OPTIMIZATION 

The main objective of this clause is optimization of electro-mechanical services towards achieving a sustainable 

building. Reduction in heating, cooling, and lighting loads through climate-responsive designs and 

conservation practices can enhance the energy efficiency of a building. 

At PWC lighting Loads are reduced by having good Day Light Factor with sufficient Windows and 

Building Orientation. Day Light Factor is +2.5. Solar Power is used. Total installed capacity of Solar 

Power in the campus is 90 KW. Wheeling to Grid with Net Metering System is installed. 

Greenery & Landscaping in campus helps in reducing cooling requirement. Natural Ventilation 

available with Large Windows. Natural vs Mechanical Ventilation To be assessed for New Buildings. 

All New ACS are 5 Star  and old will be replace over the period .There are 197 5 Star Acs 25- 3 Star 

Acs. Balance ACs to be replaced with 5 Star rated in phased manner.  

Slowly replace with Acs having R32 Gas than R410 gas. R32 is the superior refrigerant when compared 

to R410A. While neither refrigerant depletes the ozone layer, R32 has a lower GWP and is easier to 

recycle. R32 also has lower operating and maintenance costs and is nowadays more common than 

R410A due to the phase out 

LED Lamps used approx 90%. 

Sensor Lights are provide in 

Street Lighting, but not in 

Buildings. Sensor lights may be 

used in Corridors and in some 

Class rooms/ hostels 

Bio-degradable solid waste 

generated within the building, 

such as kitchen waste, branches 

and leaves of trees, grass cuttings 

utilized through small Composting 

units of 500 Kg Cap 5 Nos. PWC 

shall explore using Higher 

Capacity Composting units 

 

Bio Fuel Mixed Diesel/ Bio Disel  may be used in Generators 

 

  

 
 Photo 15:  Composting Units 
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CLAUSE 12 CONSTRUCTIONAL PRACTICES 

The purpose of this clause is to ensure that sustainable construction is taken into account, which entails 

developing a design proposal that is not only functionally efficient but also includes meticulous planning 

to optimize the use of materials and construction technologies throughout the building process. To 

facilitate this, architectural design should be detailed in advance to enable planning of materials and 

technologies. Furthermore, feasibility reports should incorporate the necessary considerations for 

sustainable construction. It is also recommended to use digital models to develop construction 

methodologies, allowing for simulations of physical developments under working conditions on-site 

 

SOP General Terms and Guidelines to Contractors for Sustainable Construction Practices GA/GGC/01 

addresses Design, Feasibility, digital models use, 

pre-construction pre-requisites, Construction 

Planning, Effective use of water, construction 

methodology for Heritage Buildings etc. 

Construction methodology is reviewed from the 

point of view of its impact on the suitability to 

achieve quality, control of wastages, safety, 

resource optimization, energy conservation, water 

use, site contamination and pollution. 

 

PWC developed the design proposal BOQ-PWC-

MPB-01 BY STUDIO VASUDHA as shown below. 

 

Development and regular monitoring of 

benchmarks are essential for assessing and 

managing environmental factors associated with 

energy consumption, water utilization, waste 

generation, and reuse of waste throughout the 

construction and operation phases.  

To ensure environmentally responsible practices, 

the following benchmarks may be established and consistently monitored: 

Energy Consumption Benchmarks: Clear targets should be set to measure and optimize energy usage. 

This includes evaluating energy efficiency, identifying opportunities for renewable energy integration, 

and implementing strategies to minimize overall consumption. 

Water Utilisation Benchmarks: Measurable goals should be defined to assess and manage water 

usage. These benchmarks may include monitoring water consumption, implementing water-saving 

technologies, and promoting the use of recycled or rainwater for non-potable purposes. 

 

Sustainable Construction Practices 

GA/GGC/01 
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Waste Generation Benchmarks: Specific metrics should be established to track and mitigate waste 

generated during construction and operation activities. This involves minimising waste generation, 

segregating and recycling materials whenever possible, and implementing waste management plans 

to ensure proper disposal or reuse. 

The Environmental Risk Assessment GA/ERA/01 and Risk Register provide a framework for 

addressing reliability in the face of specific project-related risks. 

They have not evolved construction methodology on digital models so the physical developments at 

site may be simulated under working conditions. 

They are not dealing with social impacts during construction stage as it is an old campus. 

PWC may do analysis/ potability tests of Drinking Water Quality from Approved Labs and also Ambient 

Air Quality monitoring may be done once in a year. 

SOP on Disaster Management and Emergency Preparedness Plan (GA/DMP/01 dtd 1st May 2023) 

addresses Disaster Risk Mitigation during Construction and during operation. 
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CLAUSE 13 COMMISSIONING, OPERATION, MAINTENANCE AND BUILDING 

PERFORMANCE TRACKING:  

PWC has guidelines covering commissioning and handing over, operation and maintenance and 

building performance tracking Doc No.GA/OBM/01 Rev00. It’s found Satisfactory. 

 

Figure 9-5: O&M Manual 

There is participation of staff from operations, maintenance, engineering, training in O&M. Talked to Shyam Bihari 

who is working since 1980. 

Old Acs being replaced with New Inverter type Acs which consume less power. Old Fans being 

replaced with new Fans which are energy efficient.  But, Separate meters may be  fixed   for Lighting, 

Acs, Hotwater system, Pumps, Lifts, Lighting, Fans etc for measuring and monitoring 

Verified Document: Water Management Plan GA/WMP/01 R00 . Data for water consumption available. 

Data for electricity consumption available for 5 Years in Energy Audit Document, table 4.7 and Fig 4.8. 

Monthly Electricity Consumption Data available for each building,  which has been verified, satisfactory. 

For Renewable energy generated on each Solar Plant,  and for each  Building total energy 

consumption, separate meters are available. 
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STATUTORY AND LEGAL COMPLIANCES: 

As part of Green Audit CICPL also verified applicable Key Legal Compliances and their summary is 

given below: 

 

Statutory/ Legal 
Requirement 

Documents Verified Conclusion 

Building Approval/ Permission 
Letter no 3202/PMC dt 1.8.2016 Image 
taken. Approved Drawings seen. Image 
taken is shown below 

compliant 

STP Approvals 
NA as No STP, but advised to get 
exemption letter from Patna Muncipal 
Corporation or to establish New STP. 

NA 

Fire Safety Approval 
Approval seen No 168/FS 17-2019 Image 
Taken 

compliant 

MOUs for E Waste, Bio waste 
etc 

E Waste is given to M/S KARO Sambhav 
Pvt Ltd. 
 
MoU dated 21st Feb 2023 seen . Image --- 

compliant 

Food Safety by FSSAI 
REGTN NO. 20419001000666 dtd 
15/06/2019 valid till 14/06/2024 Image No 
2. 

compliant 

Canteen Licences No Trade Licence Major NC 

Permission document for 
connecting to the grid from the 
Government/ Electricity 
authority  

Net Metering agreement no 55 dtd 
01/12/2021 Image taken 

compliant 
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Figure 9-6: Building Approval/ Permission 
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Figure 9-7: Fire Safety Approval 
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Figure 9-8: E Waste MoU and PCB Authorisation of M/S KARO Sambhav Pvt Ltd. 
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Figure 9-9: FOOD SAFETY BY FSSAI & CANTEEN LICENCES 
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Figure 9-10: Permission document for connecting to the grid from the Government/ 
Electricity authority and NET Metering Agreement 
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10. Annexure 1:  Linkage to 31 Points in NAAC’s Self-Assessment Criteria as detailed below: 

Green Audit covers these points 
Metric 

No. 
NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

7.1.2  
QnM  

The Institution has facilities for alternate sources of energy and energy conservation 
measures  

• 1. Solar energy  

• 2. Biogas plant  

• 3. Wheeling to the Grid  

• 4. Sensor-based energy conservation  

• 5. Use of LED bulbs/ power efficient equipment  

• 6. Wind mill or any other clean green energy Options:  
A. Any 4 or more of the above  
B. Any 3 of the above  
C. Any 2 of the above  
D. Any 1of the above  
E. None of the above  

Upload the specific document as per description given below  

6  8.3 Renewable Energy Integration in Envelop 
8.3.1 Integration of Solar Thermal Technologies 
11.4 Passive Heating Techniques 
11.10.1 Daylighting and Controls 
11.16 Renewable Energy 

Solar Energy 
Wind Energy 
Bio-fuels  
Waste heat utilization  

 
Pages  
 

 
Geo-tagged photographs of the facilities.  
 Bills for the purchase of equipment’s for the facilities created under this metric.  
 Permission document for connecting to the grid from the Government/ Electricity authority  

 
Apart from the above:  
Provide Links for any other relevant document to support the claim (if any)  

Refer Third party Audit Report by NABCB Approved 
Inspection Body CICPL page Nos ---- 
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Metric 
No. 

NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

7.1.3  
QlM  

Describe the facilities in the Institution for the management of the following types of 
degradable and non-degradable waste (within 500 words)  
 Solid waste management  
 Liquid waste management  
 Biomedical waste management  
 e-Waste management  
 Waste recycling system  
 Hazardous chemicals and radioactive waste management  

 
Provide web link to  
 Relevant documents like agreements/MoUs with Government and other approved agencies  
 Geo-tagged photographs of the facilities  
 Any other relevant information  

 

6  10 WATER AND WASTE MANAGEMENT 
10.6 Planning and Design of Solid Waste Management 
System 
10.6.1 Documentation of Nature of Waste and 
Quantification 
10.6.2 Identification of Strategies for Solid Waste 
Management 
10.6.3Solid Waste System Planning 
10.6.5 Provisions for Waste(s) Requiring Special 
Management 
- Biomedical waste 
- e- Waste 
- Management of radioactive waste 
10. Zero anthropogenic waste design solution 
10.1.2 Liquid Waste Management 
10.1.3 Sustainable approach to water and waste 
management  
3.7 Integrated Water Management 
water conserving fixtures, landscaping, rainwater 
harvesting, aquifer recharging and waste water recycling 
 
Pages 

7.1.4  
QnM  

Water conservation facilities available in the Institution:  
1. Rain water harvesting  
2. Borewell /Open well recharge  
3. Construction of tanks and bunds  
4. Waste water recycling  
5. Maintenance of water bodies and distribution system in the campus  

5  3.7 Integrated Water Management 
water conserving fixtures, landscaping, rainwater 
harvesting, aquifer recharging and waste water recycling 
7.2 Rainwater Harvesting 
7.3.1 Design and Post Occupancy Maintenance of Water 
Features- The site maintenance plan 
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Metric 
No. 

NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

 
Options:  
A. Any 4 or more of the above  
B. Any 3 of the above  
C. Any 2 of the above  
D. Any 1of the above  
E. None of the above  
Upload the specific document as per description given below  
 Geo-tagged photographs of the facilities.  
 Bills for the purchase of equipment’s for the facilities created under this metric.  
 Green audit reports on water conservation by recognised bodies  

 

7.3.2 Water Conservation and Irrigation Practices 

7.4.1 Reduced Environmental Impacts from Parking 
Facilities 

 
10.0 zero anthropogenic waste design solution 
10.2.1 Planning and Design of Water Supply System 
10.2.4Strategiesfor Water Efficiency 
10.2.5 Strategies for Water Conservation 
10.3 Planning and Design of Waste Water System 
10.4 Water and Waste Management During 
Construction? 
 
 
Pages:  

Apart from the above:  
Provide Links for any other relevant document to support the claim (if any)  

 

7.1.5  
QlM  

Green campus initiatives include  
Describer the Green campus initiative of the institution including Restricted entry of automobiles, 
Use of Bicycles/ Battery powered vehicles , Pedestrian Friendly pathways , Ban on use of Plastic, 
landscaping with trees and plants etc in 500 words  
Upload the specific document as per description given below  
 Policy document on the green campus/plastic free campus.  
 Geo-tagged photographs/videos of the facilities.  
 Circulars and report of activities for the implementation of the initiatives document  

 
Apart from the above:  
Provide Links for any other relevant document to support the claim (if any)  

4  7 EXTERNAL DEVELOPMENT AND LANDSCAPE 
7.4.3 Landscape planning and design 
7.4.3 Bicycle Lanes and Pedestrian Access 
9.2.1.6 Plastics 
Use of plastics should be limited as far as possible or 
preference given to plastic products made with recycled 
content or renewable resources 
11.2 Concept Development 
 - solar passive techniques like Landscaping 
  
Pages:  
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Metric 
No. 

NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

7.1.6  
QnM  

Quality audits on environment and energy are regularly undertaken by the institution  
7.1.6.1.The institutional environment and energy initiatives are confirmed through the following  
1. Green audit / Environmental audit  
2. Energy audit  
3.Clean and green campus recognitions/awards  
4. Beyond the campus environmental promotion and sustainability activities  
Options:  
A. All of the above  
B. Any 3 of the above  
C. Any 2 of the above  
D. Any 1of the above  
E. None of the above  
Upload the specific document as per description given below  
 Institutional data in the prescribed format (data template)  
 Policy document on environment and energy usage Certificate from the auditing agency.  
 Certificates of the awards received from recognized agency (if any).  
 Report on environmental promotion and sustainability activities conducted beyond the campus 

with geo-tagged photographs with  
 

5  Total Green Audit addresses this 
3 APPROACH TO SUSTAINABILITY: Sustainability 
4 APPLICABILITY OF THIS PART :Sustainability 
5 IMPLEMENTATION OF THIS PART:Sustainability 
6 SITING, FORM AND DESIGN : Environmental 
7 EXTERNAL DEVELOPMENT AND LANDSCAPE: 
Environmental 
8 ENVELOPE OPTIMIZATION : Environmental 
9 MATERIALS : Sustainability 
10 WATER AND WASTE MANAGEMENT: 
Environmental 
11 BUILDING SERVICES OPTIMIZATION :Energy 
Efficiency 
12 CONSTRUCTIONAL PRACTICES :Sustainability 
13 COMMISSIONING, OPERATION, MAINTENANCE 
AND BUILDING PERFORMANCE TRACKING: Energy 
Efficiency 
 

 
caption and date.  
 Green audit/environmental audit report from recognized bodies  

 
Apart from the above:  
Provide Links for any other relevant document to support the claim (if any)  

Refer Third party Audit Report by NABCB Approved 
Inspection Body CICPL  Audit Report 



 

GREEN AUDIT REPORT: PATNA WOMEN’S COLLEGE 
51 | P A G E  

 

Metric 
No. 

NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

7.1.7  
QlM  

The Institution has Differently-abled (Divyangjan) friendly, barrier free environment  
Write description covering the various components of barrier free environment in your 
institution in maximum of 500 words  
 Ramps/lifts for easy access to classrooms  
 Divyangjan friendly washrooms  
 Signage including tactile path, lights, display boards and signposts  
 Assistive technology and facilities for Divyangjan accessible website, screen-reading software, 

mechanized equipment  
 Provision for enquiry and information: Human assistance, reader, scribe, soft copies of reading 

material, screen reading  
 
File Description  
 Provide the link for additional information  
 Upload any additional information  

 

5  
3.2 Elements of Sustainability 

c) -- needs of persons with disabilities and of different age 
groups, 

   7.5.2 External Signage Design 
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11. Annexure 2: NCRs Report 

PDF attached 10 Pages 
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