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ABSTRACT 
The environmental quality of a site, greatly affects those that are associated with it. The 
parameters used to determine any site in terms of how eco safe it is, as per the guidelines 
provided are energy use, transport and greenhouse gases, water use, wastewater/effluent, 
Emissions, waste management, pollution prevention/hazardous and potentially hazardous 
substances, major incident prevention and management, contaminated land/soil and 
groundwater, pollution, prevention, land use and biodiversity. The industries and private 
organizations use the Green Audit system to find out their suitability for use or to advise what’s 
required to make a site suitable for use. Our campus is located in the heart of the city and 
activities on our campus affect the surrounding localities. So, we undertook the survey of the 
campus of our college on some of the above parameters, like solid waste management, soil 
quality, water quality, air quality and noise quality on the site using standard procedures. We 
also calculated the green ratio of our campus and the results are presented in the paper. 
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INTRODUCTION 

Green audit undertakes the studies in areas of 
environmental issues related to public health, 
pollution, energy, efficiency and social and 
policy research in relevant areas. It aims at 
monitoring the performance of different 
industries and organizations whose activities 
have potential to put the ecosafty and health of 
citizens at risk. It alsoaims to provide 
information to all the stakeholders. Through 
greenaudit or environmental audit, the conditions 
of a site are evaluated to see if they are suitable 
for use or what is to be done in order to make 
them suitable. The parameters such as activity, 
waste management, noise, soil, air and water 
pollution risks of the site are tested and corrective 
measures to be implemented (if the particular site 
threatens the surroundings with potential of 
damage) are suggested. Establishment of green 
cover through tree plantation and use of 
nonconventional energy resources are included in 
the survey of a site for determining its 
environmental safety. 

Ours is an Educational Organization where our 
activities as well as the air, soil, water and noise 
level qualities, waste management, green 
coverage and energy consumption of our campus 
are going to affect not only our staff and students 
but also the people living close to our premises. 
The National Assessment and Accreditation 
Council (NAAC) take a serious note of these 
aspects while grading the educational institutes. 
We recently faced the peer team visit of NAAC 
for the accreditation of our institute and as a part 
of the preparation for the same, we decided to 
check the quality of our campus in terms of soil, 
water, outdoor air, noise levels, green cover and 
energy consumption. After due consideration to 
the results obtained of this testing, we have 
formulated a strategic plan to make our campus 
Eco safe. In this paper, we present our findings 
for the site survey towards green audit. 

MATERIAL AND METHODS 
Air sample testing 
An air quality monitoring station had been 
established in Aurangabad by the MPCB. 
Respirable dust high volume sampler is an *Author for correspondence 
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instrument used for monitoring of air quality 
parameters and provides 8-hr continuous 
readings. Using an instrument APM 460 NL of 
Environtech based on technology from 
NEERI, Nagpur, India. SPM, PM and gaseous 
pollutants are detected and measured for air 
monitoring. SO2 is measured by improved 
West and Geake method. NOx is measured by 
modified Jacob & Hochheiser method. SPM is 
measured by gravimetric technique. Central 
Pollution Control Board (CPCB), Delhi has 
prescribed a maximum permissible level for 
each air pollutant for specific areas and 
comparing the values obtained at our 
monitoring station, we can determine if our 
site poses any threat to the surrounding areas. 
Water sample testing 
The bore-well water and drinking water 
samples are periodically analyzed for the 
detection of possible hazardous chemical and 
microbial contents with the help of 
Government Public Health Laboratory. Chemi-
cal analysis results were interpreted on the 
basis of BIS specifications. For detecting the 
presence of water contaminating bacteria 
standard MPN technique was used. 
Soil sample testing 
Soil samples from botanical garden area and 
internal roadside area were analyzed for their 
physico-chemical properties. With the help of 
Flame photometric, spectrophotometric and 
Atomic absorption spectrophotometric methods 
parameters like salinity, alkalinity, nitrogen, 
potassium and phosphorous contents were 
measured. In physical quality testing pH values 
were determined.1 

Noise quality testing 
Since our institution is located in the heart of 
the city and is very close to residential area, 
the activities related to educational institute 
might be causing disturbance to the residents 
living nearby. To check the noise levels for 
their potency to be causing pollution, we tested 
the noise levels at 3 different times of the day 
at 3 different locations using dB meter. 

RESULTS AND DISCUSSION 
The results for air sample testing (Table 1) 
reveal that annual average values of SO2 and 
NO2 are under permissible limits but that of 
PM10 and SPM in ambient air in SB College 

surroundings is high. This can be attributed to 
the urbanization, vehicular movement, the 
background and roadside dust, biomass or 
solid waste burning on open land in the area. 
These factors have contributed to the higher 
values of RSPM and SPM. One more 
important reason is the number of students and 
staff members using petrol driven vehicles has 
remarkably increased since last few years as 
compared to the times when staff and students 
used to reach the premises either walking or at 
the most by bicycles. In addition to this our 
campus is located in the heart of the city and 
very close to the market area (Table 2).  
That air pollution is a risk factor for many of 
health conditions including respiratory 
infections heart disease, stroke and lung cancer 
is a fact supported by WHO estimates released 
at Geneva on 25th March 2014 (7 million 
premature deaths annually linked to air 
pollution). The health effects caused by air 
pollution may include difficulty in breathing, 
wheezing, coughing, asthma and respiratory 
and cardiac conditions.1 Individual reactions to 
air pollutants depend on the type of pollutant a 
person is exposed to, the degree of exposure, 
and the individual's health status and genetics. 
Air pollution has also been correlated with 
impaired lung function and total respiratory 
failure.2 The most common sources of air 
pollution include particulates, ozone, nitrogen 
dioxide, and sulfur dioxide. 
Table 3 and Table 4 show the results of water 
sample analysis. We have well on the campus 
that takes care of the everyday need of 
maintenance of green coverage of our institute. 
For drinking purpose, we use water supplied 
by Municipal Corporation. This tap water is 
double filtered and provided to staff and 
students. However, ours is a drought prone arid 
region with uncertain and scanty rainfall. Since 
the well has adequate water to meet with the 
drinking water demands too in the event of 
drought, we decided to check the water quality 
of tap water as well as well water on our 
campus. The physico-chemical analysis 
indicates that the values for pH, turbidity, 
alkalinity, hardness, TDS, iron content and 
fluorides are well within the permissible limits 
but those of nitrites are exceeding beyond 
acceptable limits. More than permissible limits 
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of NO3 result in Methanemoglobinemia3. 
Water quality is greatly affected by direct or 
indirect discharge of wastes into or near the 
water body leading to water pollution4. 
The bacteriological analysis of the both water 
samples however is a matter of worry. The 
presence of coliforms and thermo tolerant 
coliform bacteria indicate that it is clearly 
unsuitable for drinking. Groundwater pollution 
isthe first and foremost effect by which the 
residing people are shown to have been 
affected severely5. Drinking water ideally 
should not have any coliforms and thermo 
tolerant coliforms /100 ml. The reason for high 
number of bacterial counts might be due to 
inadequate maintenance of waterreservoirs.6 
Even though, the presence of coliform bacteria 
is not a threat in itself, it is an indicator of the 
presence of other potentially harmful bacteria. 
Table 5 shows the results of soil sample 
analysis of our campus. Though the soils 
nutritionally are not very satisfactory, they are 
not likely to pose any threat to the persons on 
the campus since there is no chance of entry of 
the undesirable chemicals or pathogens. As far 
as the garden soil sample is concerned, quality 

needs to be improved for better growth of the 
tree plants and ornamentals (Table 6). 

        The noise level analysis on and near the 
campus reveals (Table 7) that most of the 
values are crossing the permissible limit. Our 
Institute is located in the heart of the city and 
is surrounded on 3 sides by the residential 
areas and on the 4th side there is a road having 
very heavy traffic throughout the day. If the 
values obtained for noise levels by us are 
compared with those standard permissible 
values prescribed by Environmental protection 
Law (2002 amendment), they cross the limits 
for residential zone as well as the silent zone of 
educational Institute. 
According to WHO estimates road traffic is 
one of the major sources of noise pollution. 
Health effects of noise include anxiety and 
stress reaction and in extreme cases fright 
(Table 8). The physiological manifestations 
are headaches, irritability and nervousness, 
feeling of fatigue and decrease in work 
efficiency7.The increased noise levels due to 
the activity of staff and students like increased 
use of motor vehicles pose health threat to the 
people of residential area around the institute. 

Table 1 : Air sample analysis for (2013-14)  

S/N Month SO2 NO2 RSPM SPM 
1 December 49.42 15.52 115.06 403.65 
2 January 50.52 19.05 114.47 421.97 

3 February 47.34 16.91 132.06 466 

4 March 43.86 14.15 113.62 413.37 

5 April 37.12 10.9 104.6 408 

6 May 42.43 10.99 80.77 304.58 

7 June 38.88 11.25 77.66 280.25 

8 July 38.17 10.28 59.99 249.9 

9 August 38.26 11 68.62 262.26 

10 September 38.55 11.12 73.74 318.66 

11 October 44.24 14.92 104.44 269.41 

12 November 39.83 11.35 98.66 313.85 

 Annual average 42.385 13.12 95.3075 342.66 
Note : (Values in μg/m3) 
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  Table 2 : National Ambient Air Quality Standards (CPCB) 

Pollutant Average/day 

Concentration in µg/m3 

Industrial 
Residential / 

Sensitive 
Other areas 

SPM 
24 hrs 500 200 100 

Annual average 360 140 70 

RSPM 
24 hrs 150 100 75 

Annual average 120 60 50 

SO2 
24 hrs 120 80 30 

Annual average 80 60 15 

NOx 
24 hrs 120 80 30 

Annual average 80 60 15 

Table 3 : Physico-chemical analysis 

S/N Test parameter 

Sample A Sample B BIS specification 10500:2012 
normal values 

Bore well Tap water Desirable 
limits 

Permissible 
limits 

1 Physical appearance Clear Clear ----- ----- 

2 Odor Odorless Odorless Agreeable Agreeable 

3 Turbidity (as N. 
T.U.) 0.50% 0.98% 1 5 

4 pH value 7.48 7.61 6.5 - 8.5 No relaxation 

5 Chlorides (as Cl) 121 125 250 1000 

6 Nitrates (as NO2) 53.07 53.42 45 No relaxation 

7 Total hardness  
(as CaCO2) 

352 392 200 600 

8 Alkalinity (as 
CaCO2) 

208 212 200 600 

9 Total dissolved solids 644 670 500 2000 

10 Iron (as Fe) 0.03 0.03 0.03 No relaxation 

11 Fluorides (as F) 0.57 1 1 1.5 

12 Other tests (if any) ------ ------ ------ ------ 
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Table 4 : Bacteriological analysis of water samples 

S/N Sample description 

Results MPN of bacteria  
/100ml of Sample 

Remarks 

Coliforms Thermo tolerant 
coliforms 

E. 
coli 

1 Sample A - Bore well More than 16 9 ---- Unsuitable for 
drinking 

2 Sample B- Tap water More than 16 3 ---- Unsuitable for 
drinking 

Table 5 : Soil sample analysis : Sample-1 (Road side) 

S/N Property Observation Explanation 
1 pH 8.11 Medium alkaline 
2 Salinity 0.48 Normal 
3 Organic carbon (%) 0.408 Low 
4 Available Nitrogen (Kg/ha) 112.9 Very low 
5 Available Phosphorus (Kg/ha) 10.575 Very low 
6 Available Potassium (Kg/ha) 544.32 Adequate 

Table 6 : Soil sample analysis : Sample-2 (Garden soil) 

S/N Property Observation Explanation 
1 pH 8 Medium alkaline 
2 Salinity 0.37 Normal 
3 Organic carbon (%) 0.268 Low 
4 Available nitrogen (Kg/ha) 80.72 Very low 
5 Available phosphorus (Kg/ha) 8.672 Low 

Table 7 : Noise level analysis 

 Time 

 11.00am 12.30pm 3.00pm 

Place Max. 
(dB) 

Min. 
(dB) 

Max. 
(dB) 

Min. 
(dB) 

Max. 
(dB) 

Min. 
(dB) 

Main gate 52.2 40.1 63.7 55.6 65.8 53.5 
Play ground 47.3 40.9 66.4 45.6 80.2 71.5 
School ground 66.6 55.4 64.3 54.4 83.7 73.2 

Table 8 : Ambient noise standards 

S/N Category of area/zone Limits in dB 
Day time Night time 

1 Industrial area 75 70 
2 Commercial area 65 55 
3 Residential area 55 45 
4 Silence zone 50 40 

(Source : Environment Protection Act, 2002 amendment) 
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Looking at the results obtained, need of raising 
awareness about environmental issues is 
acutely felt. While reviewing the literature on 
environmental auditing in educational 
institutes, a case study provided us with a very 
important point of view regarding curriculum 
based action plan8. It surveyed school children 
and teachers through questionnaire and 
concluded that environmental education at 
primary, secondary and tertiary levels has an 
important role to play in the development of 
students who are capable of understanding and 
who are motivated to respond to the issues 
which give rise to an environmental crisis. 
In another case study conducted at TERI 
University, a SWOT analysis of the university 
campus has been shown to help in developing a 
model for Environmental Management Systems 
in all the Universities through establishment of a 
sustainability cell9-13. Based on this literature 
study, we reviewed the status of environmental 
management at our campus.14-16 

Ecosafety measures observed 
For the improvement of the Ecosafety of our 
campus following things are being done. 
Waste management of the campus 
All the biodegradable organic waste of the 
campus is converted into vermicompost and it 
is used for manuring our green coverage. The 
institute has a fully functional rainwater 
harvesting system. These steps help in 
achieving reuse of solid wastes and water. 
Green coverage 
Out of total 35498.4 sq. m. area of our campus, 
10645.10 sq. m. area has been brought under 
establishment of botanical garden, plantation 
of green trees and lawns. 
Minimizing electricity usage 
Use of LED lights on the campus and solar 
water heaters in the hostels help us to save 
electricity. Other ecosafety measures observe-
don our campus : 
Observing zero fuel consumption day, Strict 
prohibition of the use of tobacco products on 
campus, maintaining no horn zone to minimize 
noise pollution, organizing PUC camps for 
checking the vehicular emission of hazardous 
CO and  CO2, use of fume hoods in the 
chemistry laboratories to release hazardous 
gases safely,     avoiding   wastage  of water by  

continuous repairs of water leakage and of 
electricity by minimizing its use and also to 
switch off lights and fans when leaving the 
rooms,  being a part of an educational institute, 
we can play a vital role in increasing 
awareness regarding environmental protection, 
conservation and challenges among all the 
students .We are actively doing this by the way 
of running a compulsory course on 
Environmental  studies. 

CONCLUSION 
From the above results and discussion, we 
believe that following strategic plan will help 
to improve the present status of our campus 
and make it more environment friendly. For 
minimizing the hazardous effects of particulate 
and respirable suspended particulate matters 
from the ambient outdoor air, more area can be 
brought under tree plantations. In a case study, 
reduction in pollution level was shown to have 
reduced mainly due to the development of 
green belt around the Taj Mahal. More 
frequent checking of all the vehicles for PUC 
and emphasizing the need of maintenance of 
vehicles should be done. Water purification of 
well and tanks that store drinking water. This 
will ensure the safe drinking water for all 
members using the campus. Use of 
vermicomposting manure to improve soil 
quality of the garden. This is best way of 
recycling the solid organic waste. Installation 
of solar power system on the terrace of our 
college that will take care of the energy 
requirements of the entire campus and help us 
save the precious national electricity resources. 
Awareness can be raised among the staff, 
students and residents of nearby locality for the 
minimal use of vehicle horns. Shifting location 
of parking for the pick-up and drop off 
vehicles for school children can help to bring 
down the noise levels. Plantation of more trees 
on additional available area suggested. 
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