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ABBREVIATIONS

ABBREVIATIONS EXPANSIONS

APFC Automatic Power Factor Controller
BEE Bureau of Energy Efficiency
DG Diesel Generator

EE Energy Efficiency

MD Maximum Demand

MT Metric Tan

MTOE Metric Ton of Oil Equivalent
No. Number

PF Power Factor

SEC Specific Energy Consumption
A _ﬁmpere

AC Alternating Current

Avp. R Average

Kw Kilowatts

KWh Kilowatt hours
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DISCLAIMER

. This Green Energy Audit Report [hereinafter referred to as Report], the business plan /

financial projections, if any and its contents are confidential, Accordingly, report and its
contents are on the basis that they will be held in complete confidence.

By accepting a copy of this report, the recipient agrees to keep its contents and any other
information, which is disclosed to such reciptent, confidential and shall not divulge,
distribute or disseminate any information contained here , in part or in full, without the
prier approval of GreenEnCon solution.

This report is prepared exclusively for the benefit and for the internal use of the
recipient and for its affiliates and does not carry any right of publication or disclosure to
any other party.

GREENENCON and their respective directors , officers . agents, employees expressly
disclaim any responsibility or liability for any loss , damage or inconvenience caused to
anybody whether directly or indirectly due to this report and the information contained
herein. GREENENCON may be exempted from all errors and omissions in this report

Compiled / Prepared by
Aye™

santosh D Jadhav

Energy Auditor

BEE Certified (EA-21802)

Greenencon Solution




PREFACE

K K WAGH COLLEGE OF PHARMACYis the acknowledged leader in education field. Today
KK WAGH COLLEGE OF PHARMACY has established a strong presence in the education
field. This audit was conducted to seek opportunities to improve the energy efficiency of
the campus as well as promote the green energy practices in college campus. Reduction
of energy consumption while maintaining or improving human comfort, health and
safety were of primary concern. Beyond simply identifying the energy consumption
pattern, this audit sought to identfy the most energy efficient appliances. Moreover,
some daily practices relating common appliances have been provided which may help
reducing the energy consumption. The report accounts for the energy consumption
patterns of the academic area, central facilities bhased on actual survey and detailed
analysis during the audit. The work encompasses the area wise consumption traced
using suitable equipments. The report compiles a list of possible actions to conserve and
afficiently access the available scarce resources and their saving potential was also
identified. We look forward towards optimization that the authorities, students and staff
would follow the recommendations in the best possible way, The report is hased on
certain generalizations and approximations wherever necessary. The views expressed
may not reflect the general opinion. They merely represent the opinion of the team

guided by the interviews of consumers.
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EXECUTIVE SUMMARY

Greenencon Solution has conducted a “Green Audit' of K.K.Wagh College of
Pharmacy for the academic year 2022-23. Green auditin g is the process of identifying
and determining whether institutions practices are eco-friendly and sustainable. The
main objective to carry out green audit is to check green practices followed hy college
and to conduet a well formulated audit report to understand where we stand on a scale
of environmental soundness,

Questionnaires prepared to conduct the green audit were based on the
guidelines, rules, acts and formats set by Government of India, Ministry of Environment
and Forest and Bureau of Energy Efficiency. Questionnaires were prepared for solid
waste, energy, water, hazardous waste and e-waste. For audit purpose and suitability
analysis of data the study area is grouped as administrative buildings, Seminar Hall,
Laboratories, class rooms, Commaon rooms, Sick room, Computer centre & Language Lab.
The audit was carried for solid waste, electricity and energy, water and wastewater,
hazardous waste, alr quality and green Inventory including carbon sequestration and
carbon foot prints. It also lists green initiatives taken by campus to save environmental
resources. The "Green Andit” also gives a “Environmental Management Plan".



1. PREAMBLE

K. K. Wagh College of Pharmacy, Nashik (KKWCOP) has now flourished and
expanded by including a D. Pharm course in the existing B. Pharmacy Course in the
same building affiliated with Dr. Bababsaheb Ambedkar Technological University,
Lonere.

The K. K. Wagh College of Pharmacy, Nashik started in 2017-18 with a current
intake of 100 for the B. Pharmacy course. Over the years, K K. Wagh College of
Pharmacy, Nashik has grown in leaps and bounds providing a stimulating learning
environment in Nasik by providing a sprawling campus and state-of-the-art
infrastructure. K. K. Wagh College of Pharmacy, Nashik has students from many
different areas across the state pursuing their education in pharmacy streams. This
Institute is strategically located in the heart of the city and has a ca mpus providing
enlightening and inspiring, academic ambience. K. K. Wagh College of Pharmacy,
Nashik is spearheaded by well-qualified, experienced, and dedicated staff.

1.1 ABOUT GREEN AUDIT

2 Energy auditing is the process of identifying and determining whether institutions practices
are eco-friendly and sustainable. Traditionally, we are good and efficient users of natural
resources. But over the period of time excess use of resources like energy, water, chemicals
are become habitual for everyone especially, in common areas. Now, it is necessary to check
whether our processes are consuming more than required resources? Whether we are
handling waste carefully? Energy audit regulates all such practices and gives an efficient way
of natural resource utilization. In the era of climate change and resource depletion it is
necessary to verify the processes and convert it in to Energy and clean one. Energy audit
provides an approach for it It also increases overall consciousness among the people
working in institution towards an environment.

2.1 OBJECTIVES
The objective of Energy Audit is to promote the idea of Energy Conservation in the
Campus of KKW.C.O.P.. The purpose of the energy audit is to identify, quantify, describe
and prioritize cost saving measures relating to energy use in the Departments and
Institute Central Facilities,
The work eligible for Energy Audit Study should be directed towards Identification of
areas of energy wastage and estimation of energy saving potential in Departments and
Institute Central Facilities.

* Suggesting cost-effective measures to improve the efficiency of energy use.

h
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* Estimation of implementation costs and payback periods for each recomme
action,
* Documenting results & vits) information generated through these activities.
*ldentification of possible usages of co-generation, renewable sources of energy
solar Energy) and recommendations for im plementation, wherever possible, with |
benefit analysis,
£.2 GOALS OF GREEN & ENERGY AUDIT
KK.W.COP. has conducted a green audit with spedific goals as:
L Identification and documenta tion of green practices,
<. ldentily strength and weakness in green practices,
4, Londuct a survey to know the ground reality about Breen practices.
*+. Analyze and suggest solution for problems identified from survey.
5. Assess facility of different types of waste management.
b. Increase environmental awareness throughout campus,
7. ldentify and assess environmental risk.
B. Motivates staff for optimized sustainable use of available resources,
9. The long term goal of the environmental audit Program is to collect baseline data of

environmental parameters and resolve environmental issue before they becon

2.3 SCOPE OF WORK

* To study electrical Energy metering, Green practices, monitoring and control systes
existing at site and to recommend a suitable system for future monitori ng.

* To study monthly power factor. maximum demand, working hours, load factor ete. for thy
reference period along with monthly electricity Consumption and establish scope for MI
control through load optimization of load factor and through detailed Joad managemen
study.,

* To recommend a specific rationalization / eptimization program based on measurement o/
DB power factors, existing capacitor system and its maintenance, automatic / manual
controls required ete,

* To study water distribution system for improving efficie ncy of water use. The water used
at bathrooms, toilers, latmratnr_v. kitchen, garden, shower and other uses as wall ag

leakages and over flow of water from overhead tanks js also been evaluated,

GREEN AUDIT REPORTPage 2
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* To undertake detailed lighting study on all buildings with the help of Lux meter to identify

lux level for each application.

» Based on the above to evaluate the possibility of replacing inefficient light with Energy

efficient lighting system.
METHODOLOGY

The methodology adopted for this audit was a three step process com prising of:
1. Data Collection- In preliminary data collection phase, exhaustive data collection was
performed using different tools such as ohservation, interviewing key persons, and
measurements.
Z. Data Analysis- Detalled analysis of data collected was done using Elektra. The
database generated by Elektra was used for producing graphical representations.
3. Recommendation- On the basis of results of data analysis and observations, some
steps for reducing power consumption without affecting the comfort and satisfaction
were recommended along with thelr cost analysis.
2.1 Data Collection

The first module is related to the general information of the concerned department,
which broadly includes name of the department, month and year, total number of
students and employees, visitors of the department, average warking days and office
timings etc. The next module is related to the present consumption of resources like
water, energy, or the handling of solid and hazardous waste, Maintaining records of the
handling of solid and hazardous waste is much important in green audit.
For suggesting any corrective measures to reduce power consumption, it is first
necessary to know the power consumption pattern in detail. For this, the exhaustive
data collection exercise was performed at all the departments, academic centers, and
other supporting entities such as library, institute hospital, computer centre etc.
Following steps were taken for data collection:
The team went to each department, centre, etc,
Information about the general electrical appliances was collected by observation and
interviewing.
The power consumption of appliances was measured using power analyzer in some
CASES

(such as fans) while in other cases, rated power was used [CFL for example).

h
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» The details of usage of the appliances were collected by interviewing key persons ¢
Warden (in case of hostels), caretaker [in case of departments) etc.

» Light intensity was measured using lux meters at the places where light intensity ¥
either very low or very high.

» In case of Air Conditioning, Insulation was checked by visual Inspection.

2.2 Data Analysis

In data analysis, the data collected Is processed to draw significant conclusions
pinpoint loopholes and identify the areas to focus upon. Analysis of the po
consumption observations obtained was used to obtain the power consumption pat
and also to get the information about the points where electric power is wasted. Anal
of the water consumption observations obtained was used to obtain the w
consurmption pattern and also identify the losses, This helped to identify the areas '
maximum water and energy saving potential

2.3 Recommendations

Energy as well as cost analysis of different areas were performed and recommendal
were made hased on the capital cost recovery time.

Following were the steps involved in this process:

s The capital cost involved in replacing an appliance and /or process wias pstimated.

» The energy saving by the move was calculated in terms of price of energy per year.

« These two costs were compared to calculate the capital cost recovery time wh
defined as the total ime by which the saving in energy bill balances the capita
involved.

« If capital cost recovery time is less than the product life, the move can be supported.

« Some other. recommendations were 2lso made which are based on lighting intens

insulation, water leakage, solid waste etc.

GREEN AUDIT REPORTPage 4
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3. ABOUT THE UNIT

LK. Wagh college of Pharmacy, Nashik established in 2017-18 1s approved by
Pharmacy Council of India (PCI), State Government of Maharashtra and is affiliated to
the Dr. Bahasaheh Ambedkar Technological University Lonere, with an annual intake
capacity of 100 seats for First Year B. Pharm and currently 472 students are studying
under B.Pharmacy Course . Along with excellent academic inputs, we have trained our
students for thelr soft skills also. Also, some of our students are attending internships in
various companies and some of the final year projects are also sponsored by industries.

The methodology of present study is based on onsite vigits, the personal
ohservations and questionnaires survey tool. Initially, based on data requirement, sets of
guestionnaires were prepared. The surveyors then visited all the departments of the
campus and the questionnaires were filled. The generated data is subsequently gathered
and used for further analysis. From the outcome of the overall study, a final report is

prepared.

e e ——
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4. ENERGY AUDIT

An energy audit is an analysis of a facility, indicating how and where that Facllity ca
reduce energy consumption and save energy costs. Its insight to energy efficiency an
conservation can lead to significant savings on the utility bill. Energy is one of the maj
inputs for the economic development of any country. The fundamental goal of energ
management is to produce goods and provide services with the least cost and |eas
environmental effect. The energy audit is key to a systematic approach for decisio
making in the area of energy management. It attempt to balance the total energy input
with its use, and serve to identify all the energy streams in a facility.

4.1. ELECTRICITY AUDIT

Energy resources utilized by all the departments, support services and th
administrative buildings of K.K.W.C.O.P. campus include electricity. Major use of th
energy is at office, class room and laboratories, for lighting and laboratories instrument:
K.-KW.C.0.P. has total sanctioned load of 495KW with 1 commercial Electricity metes
Electricity is supplied to the KLK.W.C.O.P. campus by Maharashtra State Electricity Board

Table 1: Total Load Consumption of the Unit

Total Energy
Department load consumed
(Kw) yearly (KWH)
LABORATORY 150 15112.24
CLASS ROOM 110 5309.2
BOY'S COMMON RROM 19 475.28
GIRL'S COMMON ROOM g 570,96
| LIBRARY 75 2305.7
COMP. CENTRE &
LANGUAGE LAB 46 1948.48
SEMINAR HALL 61 1092
CORRIDOR a5 569.92
ADMIN OFFICE 0 1]
HOD CABIN 0.716 527.16
EXAM OFFICE 12 455
MACHINE ROOM 77 1026.48
STORE ROOM 29 665.6
WATER PUMP 224,31 12310
MEETING HALL 70 791,44
CENTRAL INSTRUMENT
ROOM 181 10265

GREEN AUDIT REPORTPage 6



Energy consumed yearly (KWH)
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Fig-1: Total Load consumption of the campus
4.2. EQUIPMENT WISE ANALYSIS OF CAMPUS:

| Table Z: Equipment wise Load of Campus
H : 5. No Eulpmant Energy consumed yearly (KWH)

.. - 1| LED 452088
-~ | n | 53664
. 2 | Fans Bil4.8
_ 3 | PRINTER 336.96
' 4 | Computer 207792

5 | Projector 1872
‘ b | Cooler _ 20.8 |
v 7| v ' _ 624 |

8 | Walimounted Fan 12168 |
I 4 | Exaust Fan 1?36},
. 10 | Ups o|

11 | Scanner : 234
1 12 | 200W Socket = 2184

13 | 100 W Socket 3172 |
H 14 | Water Pump | o
{4 TOTAL = 31521.36
I
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Equipment wise analysis has been performed in order to identify the equipments,
within same application area, which consume more power as compared to others.
During equipment wise analysis of the overall campus, the equipments with power
consumption less than 1% of total power consumption of the campus were ignored so as
to make the analysis results simple and easy to observe. Following chart summarizes the
results of equipment wise analysis of power consumption of K.KW.C.0.P. campus;

Energy Consumed Yearly (KWH)
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Fig.2.: Equipment wise energy consumed yearly chart

Computer consumes 7% of total power consumed. For lighting, dominant appliance
the conventional Ballast{Choke] tube light with 17% share and relatively efficient LE!
lamps have 14 % share. Fans have 26% share while wallmounted fan has 4% share
total power consumption.Computer has 7% share. Projector has 6% share of

power consumption,
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4.3. LEVELOF AWARENESS

e The level of awareness for energy conservation in top and middle management is
excellent. It is felt necessary to make serious efforts to percolate the same up to the
operating staff level and students.

* It s very important to record and monitor energy consumption department wise, Such
recording and monitoring of energy consumption help in continuous performance
monitoring of the equipments and attending to deviations, if any.

» The electrical personal regularly monitor and record current and power consumption of

major equipments to assess their operating performance.

4.4. DETAILED TECHNICAL FEASIBILITY ASSESSMENT OF THE UNIT
4.4.1. ANALYSIS OF ELECTRICITY CONSUMPTION
ldentifying where energy is used is useful because it identifies which areas the audit
should focus on and raises awareness of energy use and cost. The results of the analysis
can be used in the review of management structures and procedures for controlling
ENErgY use.
Analysis of energy use can be done by installing sub meters in different plant locations to
pinpoint actual energy usage per area. This is a good source data for allocating energy
use. The plant manager can also list all equipment used and the corresponding operating
hours, With this information, spreadsheet can be created and charts useful for analysis
may be generated.
Important Points to Consider When Collecting Load Data:

a. Usage- The usage of the equipments in terms of hours per day and days per year can be
collected from key persons in s, departments ete. It §5 important to ensure the accuracy
of this data because much of the potential for energy savings lies on wise allocation of
the equipment’s operating hours.

b. Actual power consumed- Actual power consumption is measured by Wattmeter or
Power analyzer,

¢. Supplementary Information - Some other supplementary information are also
collected such as state of insulation in case of ACs or availability of natural light etc.

GREEN AUDIT REPORTPage 9
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4.4.2. IDENTIFIED ENERGY CONSERVATION MEASURES IN THE UNIT
Based on the analysis of the power consumption data, certain steps have been

recommended for improving energy efficiency of the campus. Complete cost analysis of
implementation of recommended measures has been performed wherever necessary.
Also, a number of general measures for energy efficiency have been listed. Described

below are some important recommendations for better energy efficiency:
4.4.2.1. Replacing Conventional Ballast[Choke] FTLs with LED TL

Fig. 3. : Conventional Ballast FT1

Dominant light source at most places in the campus is traditional 40W FTLs with
conventional Ballast{Choke] which consumes 20W in addition to the 40W, As per our
data collection, the campus has in total 86 conventional Ballast{Choke] FTLs and no LED
TL[Choke] FTLs. If these conventional Ballast{Choke]s are replaced by LED TL[Choke],
15-20W power can be saved per FTL. Cost Analysis of Replacing Conventional
Ballast|Choke] FTL with LED TL[Choke] FTL.

#
GREEN AUDIT REPORTPage 10



Table 3: Energy Conservation in lighting system

Az Title of Recommendstion

I. Replacement of Conventional ballast with Electronic ballasy

B: Description of Existing System and
its operation

The Exasting system comsist of B6 Fluorescent Tubes with
conventional Ballast, The Max. working Hrs. ure considered 1o be
6 Hrs. Total load of the highting system is 6.9 KW, The total
annual Energy consurnption of the lighting system is 11174 K'WH

All the Conventional Ballast (86 Nos) are replaced with LED T1.
Besides it mvange the Fluorescent TL, with proper design as per

the working areq.
C: Description of Proposed system and
ity operation
D Energy Saving Calculations
1. No of Ballast to be replaced
86
2. Avg power of conventional Bulkass
e =l I s sal !
3. Avg. power of Electronic Ballast
s
4. Power saved per FT1,
(40-18=22 W
5, Total Power s ving
(B6*22)/1000= 1897 K'w
6. Avg. use of FTL / year

(270*61= 1620 Hrs

7. Total Energy saved / year

(1.392%270%6)= 306504 KWH

E: Cont Benefirs
| Savings in R/ Year (3065.04* 16~ Ks.49.040.64
2. Investmient R [B490

3. Payback period in Yenrs

(18490 / 49040 04 ) =1 3TYrg

Hence, the capital cost recovery time for replacing all conventional Ballast{Choke] FTLs

of the campus is around 0.37 years,

GREEN AUDIT REPORTPage 11




4.4.2.2, Revamping of Existing lighting system:

Fig. 4. : Existing Lighting System

Most of the buildings in KK.W.C.O.P. campus are Very old and so are the lighting syste
According to the data collected, there are a total of 86 TL . Most of the lighting syste
are not according to standards. A saving of 1540 units can be obtained by Revam ping
existing lighting system.
Cost Analysis of Revamping of Existing lighting system:

+ Total units consumed by existing lighting system = ge87 kWh

» Average units saved by revamping = 1540 kWh

» Saving in Rs. Per year = 154012 = Rs.18,480 /-

» Average Costof Revamping = Rs. 9,900/ -

» Capital Cost Recovery time = [9,900)/(18,480) = 0.53 yrs
Hence, the capital cost recovery time for Revamping of Existing lighting system of

campus is around 0.53 years.

GREEN AUDIT REPORTPage 12



4.4.2.3 Use of Motion Sensors in Corridors and Toilets:

Corridors and toilets have large potential of saving energy by use of automation tools
Motion sensors can be used there o automatically switch on the light when there is any
movement and switch off the light when there is no movement This can greatly reduce
the total load in corridors and toilets,

Lost anabysis of Installing Motion Sensors in a Typical Corridor:

= Average number of tube lights in a corridor = 10

= Average power of the tube lights = 40W

Average number of motion sensors required = 10

# Average reduction in usage per day by motion sensor = 2 hrs

# Total energy saved in corridor per year = (10*40*2*365) /1000 = 292 kWh

# Savingin Rs. Per year = 292*7.11 = Rs. 2,076,

= Lostofinstallation per motion sensor = Ry, 200

# Total cost of installing motion sensors in a corridor = 10°200 = Rs, 2,000,-

= (Capital Cost Recovery Time = (2.000/2,076) = 0.96 yrs

Hence, the capital cost recovery time for installing motion sensors in corridors is 0.96

TP PR R

years,
Tollets are also having comparable capital cost recovery time. Hence, this is a highly
recommended step to largely reduce the consumption in corridors and toilets,

4.4.2.4 Minimizing Repair Works in Fans:

During data collection, the repaired fans have been found to be consuming very high
power as compared to the rated power. Fans repaired once and twice were consuming
16W and 43W maore than the average consumption of new fans respectively. Thus, effort
should be made to minimize the repairing of fans and also repair work should ha
supervised properly,

4.4.2.5. Use of Master Switch outside each Room:

Instailation of a master switch outside a room can make it easy for a person to switch off
all the appliances of a room in case someone forgets to switch off while leaving the room.

This can help improving energy efficlency.
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4.42.6 Reduce Contract Demand (CD) to 320 KVA from existing level of 400 kVA
Install MD Controller so as to restrict MD Level at less than 320 kVA
Table 4: Reduced Contract Demand

Swiurtion Description -

The working is done with mibeg vabees sppled with HT V8l S Tariff for ¥ 202303,

Morth | oo sxa | wopwal |mopwar | eo-sopew | DT | addsoces
Apr-i2 &0 Fioa] 53 253 [} --I-'H- (&)

Miy-dd ) 260 78 It a 54 o

Jur 22 i ] oL i | i kit A5 1TT0E

ez 400 40 194 T B a54 —

Mg 2T i 160 a 0 an 454 18180

Sen-21 HE 260 1% 6D Fi ] L 1L

Qi3 a0 o) m 2= EE] L] 17T0E

Mav-al a0 260 198 260 54 20148

e TE aco 260 197 750 &3 ana 28607 T

23 a0 40 17 0 = 454 1800

Fet-23 oo 260 191 0 e 5 1376

Mlar-23 w00 260 T30 260 ki s 138000 =

Surnmation | MAP e T AP AP TaeE

Minemurs, | 400 260 AT -y 8 asa o

Average | 400 260 7.8 2R 4374 asd 18635.5

o e £ " [

Moren v e ] [ E U S e el
Apr2E 320 208 252 o 0

May-22 320 208 278 0 o

hare2 320 208 m 0 #] 17
a2 320 208 208 14 6356 231
Aug il 320 208 220 a a 18:
Sep-d 30 208 234 i} o 11
Cet-22 a0 208 2211 0 0 17
LT 0] 320 208 208 10 4540 23
. 320 208 208 11 4994 23
o 320 208 208 33 14982 23
Fen-23 320 208 208 17 7718 - 13
M 320 208 230 o 0 13
[ surmmation NAP NAP NAP AP 38590 197
Mirirmum 320 208 208 (1] 0

i 320 208 235 7 3216 16
Maalmam 320 208 278 33 145982 23

#
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Saving - KWWh/Year “"”'l.. < “"["h"[:“'“ - RS | omple Payback- Months
NAP 197 1 5

4.4.2.6 Improve the performance of APFC and maintain Unit PF (0.999 Lag)
resulting into KVAh consumption almost equal to kWh
Table 5: Improve APFC panel

Apr-12 79021 81818 1797 9.51 26599.47 0.965
| May-33 86495 BBR0R 2313 9.51 21996.63 0.573
73 ThEE] TES49 2668 9.51 25372.68 0.965
232 65997 68142 2145 .51 20398.95 0.968
g 1 53641 71487 1846 9.51 17555.46 0.974
serid TE116 77931 1815 9.51 17260.65 0.976
| Peld 65156 67672 1416 3.51 22976.16 0.964
WowT2 BAIED 70153 1773 9.51 16861.23 0974
bwe2d 70045 72056 2007 9.51 1908657 0.972
lan-23 E2970 54239 12649 9.51 12068.19 0.98
Febri3 64893 65981 1088 9.51 1034588 0.983
| Mar-23 78153 BDOBS 1932 9.51 12373.32 0.975 |
Sumrmumian B62852 B36921 24069 | NAP 228896.19 | NAP

winimum £2970 64239 1088 10346.88 0.964
Averige 71904 .33 73910.08 2005.75 19074.6825 0.9725
Mt 86495 88208 2797 26599.47 0.983
[ Moran rwTmndd | Mo Dpeand WA | N (AR kW) Tongin feira VAR | Savng el ‘_JJ
= 0.999 79100.10 79.10 2717.90 2584723
May-72 0.999 B6581.58 B6.58 2226.42 21173.4
-2 0.999 75956.96 75.96 2592.04 14650.33
il 0.999 66063.06 66.06 2078.94 19770.69
Bug1a 0,999 69710.71 69.71 1776.29 16892 51
sez-l 0.999 76192.19 76.19 1738.81 16536.05
et-22 0.999 55321.32 65,32 2350.68 22354.95
M- 22 0.999 6B448.45 6845 1704.55 16210.29
Dec-12 0.999 70119.12 70.12 1936.88 18419.74
lan-33 0,999 63033.03 63.03 120597 11468.75
Feb-13 0,999 64357.96 B4.96 1023.04 9729.13
Mhar-23 0.999 7823123 | 78.23 1853.77 1762934
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5.SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1. Summary !
Green Audit is one of the important tool to check the balance of natural resources

and its judicial use. Green auditing is the process of identifying and determining whether
institutional

practices are eco-friendly and sustainable, It is a process of regular identification,
quantification, documenting, reporting and monitoring of environmentally important
components in a specified area. The main objective to carry out green audit is to check
the green practices followed by institute and to conduct a well defined audit report to
understand whether the institute is on the track of sustainable development. This is the
first time to conduct green audit of college cam pus, After completing the audit procedure
of College campus  for green practices, there are following conclusions,
recommendations which can be

followed by college in future for keeping campus environment friendly.

5.2, Conclusion:

Considering the fact that the organization is a well-established, long time run
establishment with good reputation, there is significant scope for conserving energy and
make the campus as self-sustained in it. The energy conservation initiatives taken up by
the institution are substantial. Energy efficient tighting schemes, awareness created
amonyg stakeholders and necessary power backups are being practiced by the institution.
There are some best Practices followed on Energy Audit in the Organization like
Transformers, Generators and UPS are protected properly with fencing and kept
awareness boards on ‘Dangers’ and ‘Warnings'. It is ohserved that the most of places,
sign board of 'Switch ON' and “Switch OFF' are kept towards saving energy measures to
the stakeholders. Electrical wires, switch boxes and stibilizers are properly covered
without any damage which will cause any problems to the staff and student members,
Adaptation of sprinkler irrigation in the campus to minimize the energy potential are
well appreciated, Few recommendations, in addition, can further improve the energy
savings of the Organization. This may lead to the prosperous future in context of Energy
Efficlency Campus and thus sustainable environment and community development to

the stakeholders in coming years to come,
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5.3, Recommendations:

The energy audit included suggestions for energy cost reduction, preventive
maintenance and guality control activities, all of which are critical for utility
operation in the audit sites,

Procurement of equipment with energy efficiency (4-5 star rated eguipment)
during replacement may be considered.

Sub meters in all the buildings for energy monitoring is recommended so that
energy load required and energy consumption in each building may be noted.
Optimal water usage and temperature settings may be used which are coming

under automatic process towards energy savings.

Continuous monitoring and analysis of energy consumption by dedicated team may
be planned within the campus.

Promoting ECON awareness and practice among the stakeholders may be
conducted periedical through Association, Clubs, Forums and Chapters,

Turn off electrical equipment when not in use

Maintain appliances and replace old appliances in all laboratories,

Use computers and electronic equipment in power saving mode.

Installation of Biegas plant for hostel kitchen as well canteen.

Automatic switches with occupancy sensors in commaon areas

Monthly use of electricity in the College is very high which may be reduce to a

greater extent by means of undertaking a periodical energy audic

There are fans of older generation and non-energy efficient which can be phase out

by replacing with new energy efficient fans.

Regular monitoring of equipment in all laboratories and immediate rectification of

any problems,

Value added / Non-formal / Certificate / Diploma course on 'Energy and
Environment Management Audits’ may be conducted for the benefit of students and
research scholars to become a certified Lead Auditor.

D e,
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5.4. Steps undertaken to amend the suggestions given in the previous Energy

Audit Report

As per the previous Energy Audit report, the following steps were undertaken to amend the

suggestions and recommendations. The last Energy Audit was conducted on 22.02.2022 by the
M /=, Greenencon Solution, Nashile

Table 7- Steps undertaken to amend the suggestions given in the previous Energy
Audit Report

5

Suggestions made during the previous

steps taken to amend the

No | Energy Audit Report suggestions of the previous Energy
Audit Report

1 Suggested to install Roof top solar power In process & working with
plants and Solar water heaters management

2 Suggested to protect all Transformer, Transformer, Generators and
Crenerators and UPS with fencing and keep the | UPS are protected properly with
awareness boards and safety signs on ‘Dangers’ | fencing and kept awareness boards
and “Wamings, eic. and safety signs on "Dangers” and

*Warnings for safety purpose and to
draw the attention aboul safety
' mtervention,

4 Advised to cover Electrical wires, switch Electrical wires, switch boxes.
boxes, inverters, and stabilizers not to cause any | inverters. and stabilizers are properly
problem to the stafl and student members covered without any damage not to

cause any problem to the staft and
student members in the campus

S5 Adwised to replace old generation Replaced some of the old
computers and TVs with LED monitors and pld | generation computers and TVs with
incandescent (lungsten) bulbs with LED lights | LED 1-!mnitnrs, most of the places.
and install automatic street solar lights. old incandescent {lungsten ) bulb uses

with LED hghts and installed

' pautomatic street solar Lights m the
campus which indicated the positive
indication on energy savings.

& LUse of motion sensors in corridors In process
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6. INSTRUMENT USED BY AUDIT TEAM
Table 8: Instruments used by Audit Team

| SR.NO. INSTRUMENT NAME SPECIFICATIONS
i1 Clamp-on Power meter 0-1200KW
0-600V AC
0-600V DC
0-400 A AC/DC
P Power Analy‘:'er' 3 phase 4 wire

Recording parameters- voltage current,
frequency, Harmonics/ Inter harmonics up to
490 THD of voltage, current with crest
factor, Transients, voltage sag - swells, all
power measurements, Inrush current,
maonitoring of events etc

Lux Meter 0-2,00,000 lux level

infrared Thermometer Non contact type
Temp.=-30 to 5508 C
RH= 10 to 95 %

e e e e ——,———————————o— e —
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DISCLAIMER
. This Green Energy Audit Report [hereinafter referred to as Report], the business plan /

financial projections, if any and its contents are confidential. Accordingly, report and its

contents are on the basis that they will be held in complete confidence.

. By accepting a copy of this report, the recipient agrees to keep its contents and any other

information, which is disclosed to such recipient, confidential and shall not divulge,
distribute or disseminate any information contained here , in part or in full , without the

prior approval of GreenEnCon solution.

. This report is prepared exclusively for the benefit and for the internal use of the

reciptent and /Jor its affiliates and does not carry any right of publication or disclosure o

any other party.

. GREENENCON and their respective directors . officers , agents, employees expressly

disclaim any responsibility or liahility for any loss , damage or inconvenience caused to
anybody whether directly or indirectly due to this report and the information contained
herein. GREENENCON may be exempted from all errors and omissions in this report.

Compiled / Prepared by

O e
Santosh D Jadhav
Energy Auditor

BEE Certified (EA-Z1802)

Greenencon Solution
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PREFACE

KK WAGH COLLEGE OF PHARMACYis the acknowledged leader in education field. Today
K K.WAGH COLLEGE OF PHARMACY has sstabliched @ strong presence in the education
field. This audit was conducted to seek apportunities to improve the energy efficiency of
the campus a5 well as promote the green energy practices in college campus. Reduction
of energy consumption while maintaining or improving human comfort, health and
safety were of primary concern. Beyond simply identifying the energy consumption
partern, this audit sought to identify the most energy efficient appliances. Moreover,
some daily practices relating common appliances have been provided which may help
reducing the energy consumption. The report accounts for the energy consumpron
patterns of the academic area, central facilities based on actual survey and detailed
analysis during the audit The work encompasses the area wise consumption traced
using suitable equipments. The report compiles a list of possible actions [0 cORSETYE and
sfficiently access the available scarce resources and their saving potential was also
identified. We look forward towards optimization that the authorities, students and staff
would follow the recommendations in the best possible way. The report is hased on
certain generalizations and approximations wherever necessdry. The views expressed
may not reflect the general opinion. They merely represent the opinion of the team

guided by the interviews of consumers.
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EXECUTIVE SUMMARY

Greenencon Solution has conducted a "Green Audit” of K.K.Wagh College of
Pharmacy for the academic year 2022-23, Green auditing is the process of identifying
and determining whether institutions practices are eco-friendly and sustainable. The
main objective to carry out green audit is to check green practices followed by college
and to conduct a well formulated audit report to understand where we stand on a scale
of environmental soundness.

Quettionnaires prepared to conduct the green audit were based on the
guidelines, rules, acts and formats set by Government of Indfa, Ministry of Environment
and Forest and Bureau of Energy Efficiency. Questionnaires were prepared for solid
waste, energy, water, hazardous waste and e-waste. For audit purpose and suitability
analysis of data the study area is grouped as administrative buildings, Seminar Hall,
Laboratories, class rooms, Common rooms, Sick room, Computer centre & Language Lab.
The audit was carried for solid waste, electricity and energy, water and wastewater,
hazardous waste, air quality and green inventory including carbon sequestration and
carbon foot prints. [t also lists green initatives taken by campus to save environmental

resources, The "Green Audit” also gives a "Environmental Management Plan”,
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1. PREAMBLE

K. K. Wagh College of Pharmacy, Nashik (KKWCOP]) has now flourished and
expanded by including a D. Phiarm course in the existing B. Pharmacy Course in the
same building affiliated with Dr. Bahabsaheb Ambedkar Technological University,
Lonere.

The K. K. Wagh College of Pharmacy, Nashik started in 2017-18 with a current
intake of 100 for the B. Pharmacy course. Over the years, K K Wagh College of
Pharmacy, Nashik has grown in leaps and bounds providing a stimulating learning
environment In Nasik by providing a sprawling campus and state-of-the-art
infrastructure. K. K. Wagh College of Pharmacy, Mashik has students from many
different areas across the state pursuing their education in pharmacy sireams. This
Institute is strategically located in the heart of the city and has a campus providing
enlightening and inspiring, academic ambience. K. K. Wagh College of Pharmacy,
Nashik is spearheaded by well-qualified, experie nced, and dedicated staff.

1.1 ABOUT GREEN AUDIT

The modernization and industrialization are the two Important outputs of twentieth
century which have made human life more luxurious and comfortable. Simultaneously,
they are responsible for voracious use of natural resources, exploitation of forests and
wildlife, producing massive solid waste, polluting the scarce and sa cred water resources
and finally making our mother Earth ugly and inhospitable. Today, people are getting
more familiar to the global issues like global warming greenhouse effect, ozone
depletion and climate change etc. Now, it is considered as a final call by mother Earth to
walk on the path of sustainable development. The tme has come to wake up, unite and
combat together for sustainable environment.

Considering the present environmental problems of pollution and excess use of natural
resources, Hon. Prime Minister, Shri, Narendra Modiji has declared the Mission of
Swachch Bharat Abhiyan, Also, Campus Grants Commission has mentioned “Green
Campus, Clean Campus® mission mandatory for all higher educational institutes. As
environmental sustainability is becoming an increasingly important issue for the nation,
the role of higher educational institutions in relation to environmental sustainability 1s
more prevalent. Green Audit is the most afficient ecological tool to solve such
environmental problems. It is a process of regular identification, quantification,

documenting, reporting and monitoring of environmentally imporiant components in a
e —— T ]




1.2

1.3

specified area. Through this process the regular environmental activities are monitored
within and outside of the concerned sites which have direct and indirect impact on
surroundings. Green audit can be one of the initiative for such institutes to account
their energy, water resource use as well as wastewater, solid waste, E-waste, hazardous
waste generation. Green Audit process can play an important role in promoton of
environmental awareness and sensitization about resource use. It can create
consciousness towards ecological values and ethics. Through green audit one can get
direction about how to improve the condition of environment

OBJECTIVES

The objective of Green Energy Audit is to promote the idea of Energy Conservation in the
Campus of KKW.C.0.P. The purpese of the energy audit is to identify, quantify, describe
and prioritize cost saving measures relating to energy use in the Departments and
Institute Central Facilities.

The work eligible for Energy Audit Study should be directed towards [dentification of
areas of energy wastage and estimation of energy saving potential in Departments and
Institute Central Facilites.

= Suggesting cost-effective measures to improve the efficiency of energy use,

« Estimation of Implementation costs and payback periods for each recommended
action,

* Documenting results & vital information generated through these activities.
sldentification of possible usages of co-generation, renewable sources of energy (say
Solar Energy) and recommendations for implementation, wherever possible, with cost
benefit analysis.

GOALS OF GREEN AUDIT

KEKW.C.0P. has conducted a green audit with specific goals as:

L. Identification and documentation of green practices.

2. ldentify strength and weakness in green practices.

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

4. Analyze and suggest solution for problems identified from survey.

5. Assess facility of different types of waste management.

6. Increase environmental awareness throughout campus.

7. ldentify and assess environmental risk.

8. Motivates staff for optimized sustainable use of available resources.
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9. The long term goal of the environmental audit program is to collect baseline data of
environmental parameters and resolve environmental issue hefore they become
problem.

1.4 SCOPE OF WORK
e Conduct a survey to know the ground reality about green practices.
«  Analyze and suggest solution for problems (dentified from survey.
e Assess facility of different types of waste management.

«  [ncrease environmental awareness throughout campus.

L]

Identify and assess environmental risk.
e Motivates staff for optimized sustainable use of available resourcesldentify different
green practices in college campus

2. METHODOLOGY
The methodology adopted for this audit was a three step process comprising of:

1. Data Collection= [n preliminary data collection phase, exhaustive data collection was
performed ‘using different tools such as ghservation, interviewing key persons, and
measurements.
2. Data Analysis- Detailed analysis of data collected was done using ms Excel report
3, Recommendation- On the basis of results of data analysis and observations, some
steps for reducing power consumption without affecting the comfort and satisfaction
were recommended along with their cost analysis.
2.1 Data Collection

The first module is related to the general information of the concerned department.
which broadly includes name of the department, month and year, total number of
students and employees, visitors of the department. averdage working days and office
timings etc. The next module Is related to the present consumption of resources |ike
water, energy, or the handling of solid and hazardous waste. Maintaining records of the
handling of solid and hazardous waste is much important in green audit.
For suggesting amy corrective measures to reduce poOWer consumption, it is first
necessary to know the power consumption pattern in detail. For this, the exhaustive
data collection exercise was performed at all the departments, academic centers, and
other supporting entities such as library, institute hosp tal, computer centre eic.
Following steps were taken for data collection:

% The team went to each department, centre, efC.




- Information about the Beneral electricy appliances ywys collectad by observation 4
~ The power consumption of appliances was Measured using Power analyzer i SO

(such as fans) while in other cases, rated power wag used (CFL for example).

* The details of usage of the appliances werg collected by nterviewing key persons &g
Warden (in case of hostes), caretaker (in case of l:lepal'hnents'} et

# Light intensity wag Measured using Jyy meters at the places where |ight Intensity wag
either very low op very high.

# Incaseqfpjr Eund:‘l:lnmng. insulation was thecked by visyaj Inspection_
2.2 Data Analysisy
In data analysis, the
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3. ABOUT THE UNIT

KK Wagh college of Pharmacy, Nashik established in 2017-18 is approved by
Pharmacy Council of india (PCl), State Government of Maharashtra and is affiliated to
the Dr. Babasaheb Ambedkar Technological University Lonere, with an annual intake
capacity of 100 seats for First Year B, Pharm and currently 472 students are studying
under B.Pharmacy Course . Along with excellent academic inputs, we have trained our
students for their soft skills also. Also, some of our students are attending internships in
various companies and some of the final year projects are also sponsored by industries,

The methodology of present study is based on onsite visits, the personal
observations and questionnaires survey tool. Inidally, based on data requirement, sets of
questionnaires were prepared. The surveyors then visited all the departments of the
campus and the questionnaires were filled. The generated data is subsequently gathered
and used for further analysis. From the cutcome of the overall study, a final report is

prepared.




4. WATER AND WASTE WATER AUDIT
Water which is precious natural national resource available with fixed quantum, Tl

avallability of water is decreasing due to increasing population of nation, as per capi
availability of utilizable water |s going down. Due to ever rising standard of living
people, industrialization, urbanization, demand of fresh water is increasing day by da
The unabated discharge of industrial effluent in the available water bodies is reducis
the quality of these ample sources of water continuously, Hence, the national mission ¢
water conservation was declared by the then Hon. Prime Minister Narendra Modi as y |
Shakti Abhiyan' and appealed to all citizens to collectively address the problem of wat
shortage, by conserving every drop of water and suggested for conducting water aud
for all sectors of water use,

Water audit can be defined as a qualitative and quantitative analysis of watt
consumption to identify means of reducing, reusing and recycling of water. Water Aud
i5 nothing but an effective measure for minimizing losses, optimizing various uses an

thus, enabling considerable conservation of water in irrigation sector, domestic, POWE

and industrial as well. A water audit is a technique or method which makes possible t
identify ways of conserving water by determining any inefficiencies in the SYSLEm
water distribution. The measurement of water Josses due to different uses in the SYSLer

or any utility is essential to implement water conservation measures in such a
estahlishment.

4.1lmportance of water Audit

| It is observed that a number of factors like climate, culture, food habits, work an
working conditions, level and type of development, and physiology m determine th
requirement of water, The community which has a population between 20,000 t
1,00,000 requires 100 to 150 liters per person (capita) per day. The communities with
population can consume over 1, 00,000 requires 150 to 200 liters person {capita) pe
day. As per the standards provided by WHO Regional office for South East Asia School
require 2 liters per student; 10-15 liters per student |f water-flushed toilets

Administration requires (Staff accommodation not included) 50 liters per person pe
day, Stafl accommodation requires 30 liters per person per day and for sanitation
purposes it depends on technology.
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4.2. Water Audit

Water usage can be defined as water used for all activities which are carried out on
campus from different water sources, This includes usage in all residential halls,
academic buildings, on campus and on grounds. Wastewater is referred as the water
which is transported off the campus. The wastewater includes sewerage, residence, hall
wiater used in cooking, showering, cluthes washing as well as wastewater from chemical
and hiological laboratories which ultimately going down in sink or dramage system.
4.3. Water Consumption In Campus

From the data collected for water audit of KK.W.CO.P. Campus, Nashik the water
distribution and water consumption pattern is noticed as follows. The water is
distributed and consumed in various sectors such as Bathroom, Toilet, Urinals, Garden,

Drinking, Wash Basin, Laboratories, etc. It is recommended to install water meter at inlet

of each sector to measure the water consumption.

4.4. Sustainable water Practices
K W.C.0.P. Campus has adopted various sustainable water practices to conserve the

water and also geing to adopt new sustainable water practices.

4.4.1. Rainwater Harvesting

e |

Fig 1.: Rain Water Harvesting System




Rooftop Rain Water Harvesting is the technique through which rain water Is captur
from the roof catchments and stored in reservoirs. Harvested rain water

can be stored in sub-surface ground water reservoir by adopting artificial rechas
technigques tw meet the daily needs through storage in tanks, The Main Objective
rooftop rain water harvesting Is to make water dvailable for future use. Capturing a
storing rain water for use is particularly important in dry land, hilly, urban and coas
areas, Rooftop Rain Water Harvesting is carried out at Main Admi nistrative Building,

4+.4.2. Water filtration Plant

Fig.2.: Water Soltenor | fuipment

The Campus has boar well as a water resource and hence there is need of wate
treatment for drinking purpose. KKW.C.O.P. has constructed Mini Water Treatmen
plant in the campus at Administrative building.

4.4.3. Drip Irrigation and Sprinkler Irrigation

:.1 !l h-'_"’_r
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K.E.W.C.O.P. has green campus surrounding the buildings. Efforts have been made on o
bring part of land under cultivation of medicinal plants as well as other productive
plants through various activities in college campus. Drip irrigation and sprinkler
irrigation system have been installed at gardens which helps to save water and
nutrients by allowing water to drip slowly to the roots of plants. The goal Is to place

water directly into the root zone and minimize evaporation to save water,

4.5, Recommendations

* Warer meters should be installed at the entry of each sector o measure the water
consumption,

» Non-teaching staff or péons in the concerned section should take responsibility of
maonitoring the overflow of water tanks.

# Large amount of water is wasted during the practical process in Sclence laboratories,
Designs of small water recycle system helps to reuse of water.

* To produce 1 liter of wine required more than B&0 liters of water. This figure is next to
coffee. 5o it Is very necessary to conserve the water,

#» Pipes, overhead tanks and plumbing system should be maintained properly to reduce
leakages and wastages of water.

* llse automation system for filling the overhead tank to avoid wastage of water Mlow.

« KKW.COP, needs to arrange awareness program on water conservation by
motivativating students and staff.

5.50LID WASTE MANAGEMENT

Sohd waste is the unwanted or useless solld material generated from the human
activities in residential, industrial or commercial area. Solid waste management reduces
or eliminates the adverse impact on the environment and human health. A number of
processes are involved in efficiently managing waste for a organization, It is necessary to
manage the solid waste properly to reduce the load on waste management system. Solid
waste generation and its management is a burning issue in current days. The rate of
generation of solid waste is very high and yet we do not have adequate technology to
manage the generated waste. Unscientific handling of solid waste can create threats to
public health and environmental safety issues. Thus, it is necessary to manage the solid
waste properly to reduce the load on waste management system. The purpose of this
audit Is o find out the quantity, volume, type and current management practice of solid




waste generation in the KKKW.C.0.P. campus. This report will help for further solid wastd
management and to go for green campus development.

5.1. Study of Solid Waste generation in College Campus
To create effective waste management plans, college first need to know the types ol

waste they produce. Below, we've compiled a list of various kinds of waste commonly

penerated in campus:

. E- Waste

Generation of e-waste is apparent in every educational institute. Especially, at the
campus level where there are several equipments and instruments used for
administrative as well as for scientific execution. Computers, Printers and Xerm
machines are must for the administrative and research work. The wires required for the
connectivity also gets included in the e-waste. More usage of these electronic as well a
electrical materials generates huge amount of e-waste. Similarly, various scientifis
equipments and instruments get worn out with time. These too contribute to the e
waste,

E-waste include monitor, CPU, key board, electric wire, printer. Paperless worl
increase load on computer and therefore it is a need to reduce e-waste by repairing al
these electric equipment . There Is a need to reuse and recycling of electroni
equipments and material ,

. Chemical Waste

Campus Laboratories are the main source of chemical waste. The chemicals used fo
cleaning are also source of chemical waste, Most of these chemicals are hazardous amn
must undergo specific disposal process.

. Biological Waste

Biological waste from laboratories and campus such as sanitary napkins, Bandages
Medicines, etc require special disposal system. They cannot be mixed with gener:
waste, K.KCW.C.0.P. has special disposal machine for sanitary napkins,
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Fig.4.: Sanitary Napkin DMsposal Machine

4. Plastic Waste
Generation of plastic waste is very low as compared to other waste. Only the source of

plastic waste is Administrative building,.

5.2. Recommendations
« Paper waste is generated by all departments, Especially, building Block A is using more

one one side papers for printing and writing which is a good practices.

= Answer sheets, old bills and confidential reports are sent for shredding, pulping and
recycling after completion of their preservation period.

» Campus has banned use plastic for any administrative as well as other purpose and
therefore very less amount of plastic waste is generated in the Campus.

s Glass waste |5 generated from laboratory mainly in the form of bottles; Many times bottles
are reused for storing of other chemicals and liquids,

» KEW.COP. must form a dedicated team to gather data, analyze current practices and
make recommendations for improvement

» KLKW.C.OP. should find more reliable professional waste disposal facilities.

« KEKW.CO.F. should encourage the home made practices for compost from tree waste.
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6.CARBON SEQUESTRATION AND GREEN COVER INVENTORY

Carbon is the basis of life on mother Earth. [t is incorporated into the plants throu
photosynthesis, consumed by animal species through the food, present in the form
carbon dioxide (COZ) the atmosphere locked into the rocks as limestone a
compressed into the different fossil fuels such as coal and oil. As COZ level in t
atmosphere continue to increase, most climate designs or project that the oceans of t
world and trees will keep soaking up more than half CO2 The plants on land and in t
sea, taken up carbon by over many years increased the percentage discharged durl
decay, and this increased carbon became locked away as fossil fuels beneath the surfs
of the planet The starting of the 219 century brought growing concern about glol
warming, climate change, food security, poverty and population growth. In the 2
century more carbon has been released into the atmosphere than that has be
absorbed. CO2 is a principle component causing global warming. Atmospheric carb
dioxide levels have increased to 40 % from preindustrial levels to more than 390 pa
per million CO2. On this background it is a need of tme o cover the research are
interrelated with climate change.

The "Carbon Sequestration and Green cover inventory™ is a current status of tr
CoOvVer
and vegetation carbon storage assessment of area under KEW.C.OP. campus. [nan €
of climate change and global warming carbon emission, carbon footprints, carb
sequestration, adaptations, mitigation are the keywords in academia,

6.1. Carbon Sequestration

Carbon sequestration is a process of converting atmospheric carbon ie. COZ2 in
other sinks of carbon such as vegetation, soil, ocean etc. in various forms to mitig:

global warming audit is one of the important clauses of Kyoto Protocol

6.1.1. Need of Study

While transforming ourselves, [t is a responsibility of such campus to face the glol
future challenges and try to find out possible solutions for them. It is a social a



environmental responsibility of Government Institutes, Universities, National and
International Organizations to respond positively for various global issues at local level

and should percolate the generated knowledge in to the society. Global warming and

climate change are current environmental issues need to be addressed scientifically and
efficiently. As Universities are provided with skilful human resource supported by
analytical infrastructure, it is our duty to bring such ideas in practice. While
understanding the call of time the KKX.W.C.O.P. has decided to enumerate the green cover

of campus and quantify the carbon sequestration of existing tree population.

6.1.Z. Objectives
* To study woody green cover of KKW.C.O.P. campus.

* To study species diversity of woody vegetation in the KK W.C.OP, campus.

* To understand biomass and carbon stock sccumulated by woody vegetation in the
Ccampus.

« To explore carbon sequestration potential of woody vegetation in the KKW.C.O.P.
CAMpUS.

= To explore potential of woody vegetation of the campus as an oxygen source,

* To measure canopy cover of the trees on the K.KXW.C.O.P. campus.

6.1.3. Methodology
-6.1.3.1.  Study Area
KEWCOP College is situated at North-West side of Maharashtra at 20012705 N and 73,

B22161 E in the heart of Nashik City and it is at the altitude of 584m above sea level.

B O

KKWCOP campus covers an area of 8093 m? . Out of this 350 m? area is covered with plants.

d




6.1.32. Field Survey
Field Survey was carried out with the help of KK.W.L.0.P. campus staff. Filed survey
is done with the help of measuring tape, chalks, wnting pad, etc. A tree with girth
(circumference of tree) more than 10 cm at chest level and height more than 4 feet wert
considered as tree and taken for enumeration. Girth of each tree was measured with thi
help of tape and approximate height by visual method. ldentification of tree species wa
done with the help of field guides, web source and with the help of expertise o

KK W.C.O.P. campus.
6.1.3.3. Data Analysis

All the collected data was tabulated and analyzed with the help of MS- Ext

spreadsheets and objected findings were extracted by using various factors given b
Intergovernmental Panel on Climate Change (IPCC). All the tbulated data |s analyzed b
following standard formulae.

A. Measurement of circumference of the tree:
To estimate the biomass of the each individual tree species, non- destructive methe

was used. The circumference Diameter at Breast Height (DBH) can be determined 1
measuring tree Girth at Breast Helght (GBH), approximately at 1.3 meter from tl
ground. The Girth at Breast Height of trees having diameter which greater than
centimeters were measured directly by measuring tape.

B. Height measurement:
Tree helght is the important factor for the calculating tree biomass and evaluating tr
life history. There are number of different methods which are used for the measurem:

of tree heights from the ground. For the present tree CERsus, the height of individual t

is measured by visual method.

C. Above Ground Biomass (ABG) of tree:
The above ground biomass is the most abundant and visible pool of carbon in its all

forms. The above ground hiomass of tree includes branches, stem, fruit, whole shoot ¢

flowers.
The specific wood density is used from the standard guidelines. By using the guideli

the AGB of all the tree species were calculated.

D, Estimation of carbon:
Generally, in any plant species the 50 % of its biomass is congiderad as the carbon.

£ Determination of welght of carbon dioxide (C0z) sequestrated in the tree:



Trees are the autotrophs, which make their own food by using photosynthesis. They
took C0z and release 02 , The sequestrated COZ is calculated by using the Carbon
Sequestration Factor is used given by the standard guidelines by IPCC.

6.1.3.4.Canopy Cover

Canopy cover is measured by using standard guidelines. A canopy cover of tree is
measured by tape using crown area cover. All the collected data was tabulated and
analyzed with the help of MS- Excel spreadsheets. The crown cover areas of the trees
were measured during the day time. The diameter of crown at its widest point (A) as
well as the diameter of the crown perpendicular to its widest point (B) was measured in
feets. The average diameter of the crown was calculated. Using the average diameter
Can0py COVer area was estimated.

6.1.3.5. Findings

Total number of trees enumerated in K.K.W.C.O.P. campus:
The total 8093 m? area of KKWCOP Campus has 350 m? areas of plantation.
Total 12 numbers of trees with 10 cm or more girth and height 4 ft or more have been

numarated. Girth and height of every tree has been measu red by using tailoring tape and

g6 Various Planis In EKEWLOF campus

Total No, of tree species identified in KKWCOP campus:
There are total 40 tree species have been identified during the census. It shows rich plant

diversity on campus.

6.13.6 Tree Species
The total tree species categorized into 4 groups
1} Vegetables
2} Fruits
3] Flowers
4) Medicinal

4#




Tablel1: List of Plants- Medicinal Garden Plant List

45.- Mimb Azadirachigindica |

Sr. No. Common MName Botanical Name

| Auralia Polvsciasfruticosa

2 Adulsa Aefharthodavasica

3 Shatavan Asparaguy racemosus

4. Jaswand Hibisscusrosaxinensiy

5 Bibva SEmecurpusanacardium
f Arjund Ferminalia arjma

7 Safed Mush Chipropiviumboriviliamm
g Sonchafa Acalphveamdica

9 Tejpan Lirviries rerhilis

10, | Kadhipata Murravekoenigti

1, Amla Plnidlanthuesemblica

12, Vekhand Acorusoaiammis

13. Ashwagandha W ithansommifera

14. Bakul Mirmuwyopselengi

15 Sadafuli Vinca alba

16. Insulin hamaecostiod wspidatus
17, MNagkeshar Mesuaferrea

18. Eucalypius Fucalyprus plobulus

19. Raktachandan Prerocapussantal inps
20, Henna Lawsomiginermiy
21 Jambhul Symphumctiming

23, Black pepper Piper migrum =
23, Putranjiva PutremyivaRoxburghi
24, Coffee Coaffeaarabica

25, Shevga Maringaoleifera

26. Tulas {detmm sanctim

27 Diastura Datura stramonium

28. Adulsa Adhathodavasics

29, Hadsandhi Cissusquadrangnlaris
30, MNirgudh Vitexnegunee

31, Chitratk Plumhugozeylanica

32 KasturiHalad Curcuma aromealica

33, Citronella Cymbopogennordus

34 Gulwel linosparat ordifoli

as. Betel leaf Piper betle

36. Wala Chrpsapogons tzanioides
37, Bramhi Bacopumonnier

38 Shatavan Aspeiragus racemiosus
39. Lendi pepper Piper fongum

a0, Aloe ver Aloe barbadensis M,
41, Behada Terminaliu bellericaraxh,

142 Hirda Ferminulia chebulo

43 Lemon grass Cyimbopoponcitratts

“ Bacl Aegle marmelos

45 Ashoka Nerracatndica
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47, Rose Hesa rubigimosa

48. Kardalt { anna indica

49. Lily Spathiplyilumcochiearispathtim

FLOWERS
Table Z: List of Flower Plants
SR.NO. PLANT BOTONICAL NAME
i NAME
1 Hibiscus Hibiscus Rosa Sinensis
2 Adulsa justica Adhatoda
3 Lemon Citrus Lemon
4 Brahmi Bacopa Monnieri
5 Lotus Nelumba Nucifera
3] Rose Rosa
7 hafa Plumeria
g Orchids Orchidaceae
9 Marigold Tagetes Erecta
10 Cape Jasmone Gardenia |asmonoids
11 Gerbera Gerbera Jamesonii
12 Rose Periwinkle Catrharanthus
= 13 Star Jasmine : iésuminum Pubescenes

14 Jasmine Jasminum Sambac
15 Lily Lilinm
16 Desert Rose Bonsai Adenium ohesum
17 Nishigandha | Polianthes tuberosa |

6.1.32.7. Total Biomass

In ecology, the mass of living biological organism in a given arsa or ecosystem at 3
given time is called as biomass Biomass can refer to species biomass and community
hiomass. The species biomass is the mass of one or more species. The community
biomass, which is the mass of all species in the community. [t includes microorganisms,
plants or snimals. The mass can be defined as the average mass per unit area, or as the
total mass In the community. KK.W.C.0.P, has taken initiative for incredse in biomass in

the college campus.

6.1.3.8. Carbon Stock

The main carbon sink in tropical forest ecosystems includes the living biomass of
trees, understory vegetation, dead mass of litter, woody debris and soil organic matter.
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The carbon stored in the Above Ground Biomass (AGB) of trees is the largest pool and is
directly impacted by deforestation and degradation, Trees and forests act as natural
carbon stores, but this carbon is released when the trees are felled and the area
deforested. The amount of carbon stored within an area of land varies according to the
type of vegetation present in the campus.

6.1.3.9. Carbon Sequestration

6.1.3.10.

Carbon sequestration is long-term storage of carbon dioxide or other forms of carbon
to avoid climate change. It has been considered as a way to slow the atmospheric and
marine accumulation of greenhouse gases, which are released by burning fossil fuels.
Vegetation carbon pool having the potential of 560 Pg (Pg: Pentagram= billlon ton] of
carbon storage globally. In the current study the focus is given on the assessment of
existing carbon stock stored in K.KW.COP. campus in the form of woody vegetation by
enumerating every tree species,

Oxygen Release

Woody vegetation in KLKW.C.0.P. campus has released ample tons of oxygen in their
lifetime till date. Released oxygen is directly proportional to CO 2 sequestrateSingle
tree supports oxygen demand of two people for their life. Thus, the trees in the
K.EW.CO.P. campus are supporting many people on and around the campus.

6.2. Recommendations

To maintain green cover and carbon sequestration potential of Institute following
precautionary measures have to be taken by every stake holder of the College.
s Plantation of endemic species like Acosie cotechu, Alstonia scolaris, Butea

muonosperma, Azadirachta indica etc. will be helpful for conseérvation of native
biodiversity.

= The plantation of tree species like Acocio nflotica subsp. indica, Albizia lehbeck,
Azadirachta indica, Citrus auruntium works as green belt which can maintain the
ecological balance in the environment as well as act as sink for the harmful gases
and improve air quality.

# Plantation activity should be taken yearly to increase the green cover on the
CAMPUS.

= Avoid plantation of exotic species hike Gliricidia sepium which is fast growing
species with less ecological values,



6.3. Carbon Footprints

In today's world one of the biggest issues faced by all of us is global warming. Global
warming refers to an increase in average global temperature of mother Earth. The main
cause of global warming is increase in the concentration of greenhouse gases (GHGs]) in
the atmosphere due to anthropogenic activities and their level is determined with the
help of global warming potential [GWP) and exp ressed as Carbon Footprint (CF). Carbon
Footprint is another phenomenon used for GHGs or carbon dioxide emission in terms of
(02 equivalents, There are various definitions of carbon footprint are in literature. But
the most recognized definition given by Wiedmann “the Carbon footprint is the measure
of carbon dioxide emissions directly or indirectly caused by an activity ot accumulated
over the life stages of a product” In other words, “A carbon footprint is the total
greenhouse gas (GHG) emissions caused directly and indirectly by an individual,
grganization, event or product.” As the KKW.CO.P. considered as institutional
organization, the various energy resources like electricity, fuels, Liquefied petroleum gas
(LPG) are used. It is necessary o calculate the carbon footprint of the Institute to
upgrading the Clean Developmental Mechanism (CDM) in various processes. All the data
from the various sources were collected from all the sectors where energy resources are
used. The collected data is calculated by using standard emission factors.

6.3.1. Electricity Carbon Footprint

In the College campus, electricity is used for various purposes like residential, office
use and in the laburatories. The total electricity used in the institule is 7,51,264
Kwh/annum which (approximately) liberates 278719 kg of COZ per year. Vehide
Footprint
The vehicles are the source of C02 and other greenhouse gases. The number of vehicles
passed through the campus daily, which emits the COZ in the atmosphere which add
tons of C0O2 as vehicle footprint. Burning 1 Ltr of Gasoline produces 2.3 Kg of COZ.

6.3.2. Paper Footprint

The papers are used in the institution for various purposes like exam answer sheets,
circulars, notices, office work etc. The papers are responsible for the emission of COZ. In
the College campus various departments follows paperless methods of communication
to reduce the footprint by use of papers. The various sections on the campus save 2000

f



papers per years. The paperless work reduces approximately 100 kg of CO2

approximately,

6.4. Reducing the Carbon Footprints
* Installation of solar panels or solar energy generation devices should be enhanced to

reduce the electricity footprint of the campus, Terrace of each building can be utilized to
produce electricity from solar modules.

* The Green computing or E- work is helping the organization to reduce footprint very
effectively,

» The solar energy based street lamps on campus will reduce carbon footprint.

* The awareness should be made among the faculty, students and other emplayees
regarding
Clean Development Mechanism (CDM) to reduce the consumption of electricity and

natural resources,

7.GREEN INITIATIVES BY COLLEGE
KKWCOP college is situated at North-West side of Maharashtra at
200013175620996442 N, 73.82213376136573 E in the heart of Nashik City and it is at
the altitude of 584m above sea level. KKWCOP campus covers an area of B093 m2 Out of
this 350m? area is covered with plants. The college aims to protect and conserve its
biodiversity, fresh and clean ambience through many initatives.,

7.1. Carbon Sequestration on the college campus

KKWCOP campus has 120 trees on the campus and therefore, college campus is
considered as a carbon sink for carbon sequestration. This woody vegetation helps in
sequestrating tons of CO2 with the liberation of oxygen annually. Thus, the campus is
working as a good carbon sink and a productive oxygen park
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Fig.7. Tree Plantation Activity in college (ampus

= 2. Plantation and Nurturing program

The College on its campus tukes many plantation drives. Every year ofl gth  June Le.
the college takes Plantation activity. The garden department
ed by drip Irrigation system to
nurturing

Waorld Environment Day,
looks after tree plantation activities. The trees are water

conserve the water. Students of various departments make the plantation and

programimes successful.
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7.3. Green Computing practices

Being an academic institution, papers are used for various purposes like exam
answer sheets, circulars, notices, office work , for document printing and Xeroxing, Since
the trees are cut for paper manufacturing, the sequestration of carbon is reduced
increasing carbon foot print. To cut down the carbon footprint, the nstitute
administration and various departments follows paperless methads of communication
by using emails. Through such practices. it was estimated that overall 2000
HAPETS per years were saved during the routine work. The paperiess work was helpful in
reducing approximately 100 kg of COZ |

7.4. Plastic free Campus

The KKWCOP has banned use of plastic on the campus and campus of college is *Plastic
free campus®, In all functions, workshops and conferences, the plastic mineral water
bottles, tea cups, straws, bouquets and gifts with plastic covering, decorations and
unwanted plastic use is strictly avoided. Instead of mineral water bottles, the drinking

water is made available through traditional water pots or stesl water,

7.5. Water purification Plant

The institute has installed an advanced water purification system. Through this every
person in the institute department, Guest house, Hostels, et get benefitted by the pure
drinking water. This has reduced waterborne diseases on the Campus.
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7.6. Rain water Harvesting

Rooftop Rain Water Harvesting is the technique through which rain water is captured
from the roof catchments and stored in reservoirs. Harvested rain water

can be stored in sub-surface ground water reservoir by adopting artificial recharge
techniques to meet the daily needs through storage in tanks. The Main Objective of
rooftop rain water harvesting is to make water available for future use, Capturing and
storing rain water for use is particularly important in dry land, hilly, urban and coastal
areas, Rooftop Rain Water Harvesting is carried out at Main Administrative Building.

7.7. Vermicompost Processing

Vermicomposting is an Eco-biotechnological process, and joint action of earthworm and
microbes for the conversion of organic waste into nutrient-enriched vermicompost
products. The various earthworm species such as red worms, tiger worms, and red
wigglers are responsible for consuming organic waste such as flower waste, agricultural
wasie, amimal waste, sewage sludge, etc. During the vermicomposting process, the
digestive process of the earthworm is used as vermicompost, Under favorable
temperature < Z8°C, moisture content (60-80%) and suitable aerobic condition the
earthworms ingest organic waste such as vegetable waste, flower waste, kitchen waste
or industrial sludge and excrete a humus-like substance.

This process helps to convert into important nutrients of plants such as nitrogen,
calcium, phosphorous, potassium present in the organic waste material and convert
through joint action of earthworm and microbes which are highly soluble and useful for
the plants than those in the parent organic substrate.

Fig.9. Vermicompost Processing
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8.SUMMARY, CONCLUSION AND RECOMMENDATIONS

Summary :

Green Audit is one of the important tool to check the balance of natural resources
and its judicial use. Greer auditing is the process of identifying and determining whether
institutional
practices are eco-friendly and sustainable. It is a process of regular identification,
quantification, documenting, reporting and monitoring of environmentally important
components in a specified area. The main objective to carry out green audit is to check
the green practices followed by institute and to conduct a well defined audit report to
understand whether the institute is on the track of sustamable development. This is the
first time to conduct green audit of college campus. After completing the audit procedure
of College campus for green practices, there are following conclusions,
recommendations which can be
followed by college in future for keeping campus environment friendly.

Conclusion:

From the green audit following are some of the conclusions which can be taken for
improvement in the campus.

1. Institute takes efforts to dispose majority waste by proper methods. The Green
computing i.e. Online payment system, online circulars and examination procedures are
helpful for reducing the use of papers and ultimately reducing carbon footprint.

2, Reduring the use of one time use plastic bottles, cups, folders, pens, bougquets, decorative
items will be useful to solve the problem of plastic pollution to some extent.

1, Biodegradable waste is used sfficiently for composting and vermicomposting. There s a
scope to utilize the organic matter for biogas generation or manure production.

4. Installation of solar panels provides ample amount of electricty. Such solar modules
chould be installed wherever possible in the campus.

5. lJse of LED lamps and Tube Lights is minimum and is to be encouraged.

6. Rain water Harve.s'ring Cin the campus proved to be one of the best watershed
management program for making the insatute self reliant in water.

7. Toilets and bathrooms dre r;:nﬂuming mare water in the departments. The replacement
of old taps can be beneﬁ-;ial.‘fbr‘ solving this issue

8. RO drinking water has solved the major problem of safe drinking water in all
departments,
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9, No Vehicle Day" proves to be one of the good practice to save the fuel and help for green
and clean environment on the campus.
10. The overall ambient air quality on the campus is good while some air quality issues may
arise due to developmental activities on the campus should be addressed.
11. ‘The sound levels on the campus is good except due to some transportation and
construction activities.
Recommendations:

Following are some of the key recommendation for improving campus envirenment

« A Solar Rooftop system should be installed at the earliest to reduce the carbon footprint
and indirectly saving the money of college.

« An environmental policy document has to be prepared with all the recommendations and
current practice carried by campus.

« A frequent visit should be conducted to ensure that the generated waste is measured,
monitored and recorded regularly and information should be made available to
admimistration,

« The College should develop internal procedures to ensure its compliances with
environmental legislation and responsibility should be fixed to carry out it in practice.

« The solid waste should be reused or recycled at maximum possible places.

» Reuse of glass bottles for storage of chemicals should be encouraged or the bottles should
be sent to again suppliers for reuse.

« Electrification of street lights by solar power should be encouraged.

o Installation of sensor based electrification items like fans, lights, etc. can save electricity.

« Installation of solar panels and rain water harvesting system to every terrace of building
will be useful in conserving the natural resources.

» Regular checkups and maintenance of pipes, overhead tanks and plumbing system should

be done to reduce overflow, leakages and corrosions.




