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ENGRESS SERVICES

Yashashree, 26, Nirmal Bag Society,
Near Muktangan English School, Parvati, Pune 411 009
Tel: 09890444795 Email: enaress123@amail.com

Certificate No: ES/ILS/22-23/02 Date: 30/6/2023

GREEN AUDIT CERTIFICATE

This is to certify that we have conducted Green Audit at ILS Law College, Pune in the year
2022-23.

The College has adopted Energy Efficient & Green Practices:

Usage of Energy Efficient LED Fittings

Usage of Energy Efficient BEE STAR Rated equipment

Installation of Solar Thermal Water Heating System at Hostel Block
In process Installation of 70 kWp Roof Top Solar PV Plant

Segregation of Waste at source

O O O o O o

Provision of Bio Composting Machine for Conversion of Leafy Waste

Installation of Rain Water Management Project
[l Good Internal Roads

[J Internal Tree Plantation

Provision of Ramp for Divyangajan

[0 Creation of awareness on Energy Conservation by Display of Posters

We appreciate the support of Management, involvement of faculty members and students in

the process of Energy Conservation & making the campus Green.

For Engress Services,

A'Y Mehendale,
B E- Mech, M Tech-Energy, Certified Energy Auditor, EA-8192
ASSOCHAM GEM Certified Professional: GEM: 22/788
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EXECUTIVE SUMMARY

1. ILS Law College, Pune consumes Energy in the form of Electrical Energy; used for
various equipment.

2. Present Energy Consumption & CO, Emission:

No Particulars Value Unit
1 Annual Energy Consumed 385297 kWh
2 | Annual CO, Emissions 346.77 |MT |

3. Usage of Renewable Energy:

e Usage of Solar Thermal Water Heating System at Hostel Block
e |n a process of installation of Roof Top Solar PV Plant of Capacity 75 kWp.

4. Waste Management:

No Head Particulars

1 Solid Waste Segregation of Waste at source

2 Organic Waste Provision of Bio Composting Machine

3 Sanitary waste = Recommended to use Sanitary Waste Incinerator
4 E Waste Disposed of through Authorized Agency

5. Rain Water Management:

The Rain Water from the terrace & from hill slopes is channelized and is used to recharge
the bore well.

6. Green & Sustainable Practices:

Well maintained internal Road

Internal Tree Plantation

Provision of Ramp for Divyangajan

Awareness Creation on Energy Conservation by Display of Posters

7. Assumption:
1. 1 kWh of Electrical Energy releases 0.9 Kg of CO, into atmosphere

8. Reference:

1. For CO, Emissions: www.tatapower.com
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ABBREVIATIONS

LED . Light Emitting Diode
ILS . Indian Law Society
kWh : kilo-Watt Hour

Qty : Quantity

w : Watt

kW . Kilo Watt

MT . Metric Ton
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CHAPTER-I
INTRODUCTION

11.1 Introduction:
A Green Audit is conducted at ILS Law College, Pune.
1.2 Audit Procedural Steps:

Study of Energy Consumption & CO, Emission

1

Study of Usage of Renewable Energy

l

Study of Waste Management

#

Study of Rain Water Management
l

Study of Green & Sustainable Practices

1.3 Institute Location Image:
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CHAPTER-II
STUDY OF ENERGY CONSUMPTION & CO, EMISSION

A Carbon Foot print is defined as the Total Greenhouse Gas emissions, emitted due to
various activities. In this we compute the emissions of Carbon-Di-Oxide, by usage of the
various forms of Energy used by the Institute for performing its day to day activities

The Institute uses Electrical Energy for various Electrical gadgets.
Basis for computation of CO, Emissions:
The basis of Calculation for CO, emissions due to Electrical Energy is as under

e 1 kWh of Electrical Energy releases 0.9 Kg of CO, into atmosphere

Based on the above Data we compute the CO, emissions which are being released in to the
atmosphere by the Institute due to its Day to Day operations

Table No 1: Month wise CO, Emissions:

No Month Energy Consumed, kWh CO, Emissions, MT
1 Apr-22 31738 28.56
2 May-22 32181 28.96
3 Jun-22 22933 20.64
4 Jul-22 27870 25.08
5 Aug-22 30907 27.82
6 Sep-22 33320 29.99
7 Oct-22 30324 27.29
8 Nov-22 27505 24.75
9 Dec-22 33025 29.72
10 Jan-23 38333 34.50
11 Feb-23 36665 33.00
12 Mar-23 40496 36.45
13 Total 385297 346.77
14 | Maximu 40496 36.45
15 Minimum 22933 20.64
16 Average 32108.08 28.90
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Chart No 1: To study the variation of Month wise Energy Purchased, kWh:

[
(¥l
=
=
i
|

EE = - o r - e = e

s RN U T o B
PR R R A T

Table No 2: Key Parameters:

No Parameter Energy Consumed, CO, Emissions, MT
kWh
1 Total 385297 346.77
2 Maximum 40496 36.45
3 Minimum 22933 20.64
4 Average 32108.08 28.90
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CHAPTER-III
STUDY OF USAGE OF RENEWABLE ENERGY

e The College has installed Solar Thermal Water Heating System at hostel Block
e In process of installation of Roof Top Solar PV Plant of Capacity 75 kWp.

Photograph of Solar Thermal Water Heating System:

X B GPS Map Caiviara
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CHAPTER IV
STUDY OF WASTE MANAGEMENT

5.1 Segregation of Waste at Source
The Waste is segregated at source. Waste Collection Bins are placed at various locations.

Photograph of Waste Collection Bin:

5.2 Organic Waste Management:
A Bio Composting Machine is installed for conversion of Leafy Waste into Bio Compost.

Photograph of Bio Composting Machine:

k= OPE Eep Camars
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5.3 Sanitary Waste Management:

It is recommended to install a Sanitary Waste Incinerator, to dispose of the Sanitary Waste.

5.4 E Waste Management:

The E Waste is disposed of through Authorized Agency.

Engress Services, Pune Page 13
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CHAPTER-VI
STUDY OF RAIN WATER MANAGEMENT

The Rain Water from the terrace & from hill slopes is channelized and is used to recharge
the bore well.

Photograph of Rain Water Carrying Pipe:

il GFG Wap Camers
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CHAPTER-VII
STUDY OF GREEN & SUSTAINABLE PRACTICES

7.1 Pedestrian Friendly Internal Road:
The College has well maintained internal road to facilitate the easy movement of the
students within the campus.

Photograph of Internal Road:
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7.2 Internal Tree Plantation:
The College has well maintained tree plantation in the campus.

Photograph of Tree Plantation in the campus:
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7.3 Provision of Ramp for Divyangajan:
The College has made provision of Ramp for Divyangajan.

Photograph of Ramp:
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7.4 Creation of Awareness about Energy Conservation:
The Institute has displayed Posters on Importance of Energy Conservation.

Photograph of Posters on Energy Conservation:
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ENGRESS SERVICES

Yashashree, 26, Nirmal Bag Society,
Near Muktangan English School, Parvati, Pune 411 009

Tel: 09890444795 Email: engress123@gmail.com

Certificate No: ES/ ILS/22-23/03 Date: 30/6/2023

ENVIRONMENTAL AUDIT CERTIFICATE

This is to certify that we have conducted Environmental Audit at ILS Law College, Pune in
the year 2022-23.

The College has adopted Environment Friendly Practices:

Usage of Energy Efficient LED Fittings

Usage of Energy Efficient BEE STAR Rated equipment

Installation of Solar Thermal Water Heating System at Hostel Block
In process Installation of 70 kWp Roof Top Solar PV Plant
Segregation of Waste at source

Provision of Bio Composting Machine for Conversion of Leafy Waste
Installation of Rain Water Management Project

Internal Tree Plantation

O 0O 0o o o oo o o™

Creation of awareness on Energy Conservation by Display of Posters

We appreciate the support of Management, involvement of faculty members and students in
the process of Energy Conservation& making the campus Energy Efficient, Green and
Environment Friendly.

For Engress Services,

A'Y Mehendale,
B E- Mech, M Tech-Energy, Certified Energy Auditor, EA-8192
ASSOCHAM GEM Certified Professional: GEM: 22/788
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ACKNOWLEDGEMENT

We at Engress Services, Pune, express our sincere gratitude to the management of ILS Law
College, Pune for awarding us the assignment of Environmental Audit of their campus for the
Year: 2022-23.

We are thankful to all Faculty & Staff members for helping us during the field study.
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EXECUTIVE SUMMARY

1. ILS Law College, Pune consumes Energy in the form of Electrical Energy; used for
various equipment.

2. Pollution caused due to College Activities:

e Air pollution: Mainly CO, on account of Electricity & LPG Consumption
e Solid Waste: Bio degradable Garden Waste, Recyclable Waste and Human Waste
e Liquid Waste: Human & Laboratory Liquid waste

3. Present Energy Consumption & CO, Emission:

No Particulars Value Unit
1 Annual Energy Consumed 385297 kWh
2 Annual CO, Emissions 346.77 | MT

4. Various projects implemented for Environmental Conservation:

[1 Usage of Energy Efficient BEE STAR Rated Equipment
(1 In process installation of 75 kWp Roof Top Solar PV Plant
[ Installation of Rain Water Management Project

5. Usage of Renewable Energy:

e Usage of Solar Thermal Water Heating System at Hostel Block
e In a process of installation of Roof Top Solar PV Plant of Capacity 75 kWp.

6. Indoor Air Quality:

No Parameter/Value AQl PM2.5 PM10
1 Maximum 39 24 36
2 Minimum 34 20 25

7. Indoor Comfort Condition Parameters:

No Parameter/Value @ Temperature, Humidity, Lux Noise
°Cc % Level Level, dB
1 Maximum 29.1 71 160 49
2 Minimum 27.9 7 109 39

8. Waste Management:

No Head Particulars

1 Solid Waste Segregation of Waste at source

2 Organic Waste  Provision of Bio Composting Machine

3 Sanitary waste Recommended to use Sanitary Waste Incinerator

Engress Services, Pune Page 6
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4 E Waste Disposed of through Authorized Agency

9. Rain Water Management:

The Rain Water from the terrace & from hill slopes is channelized and is used to recharge
the bore well.

10. Environment Friendly Initiatives:

e Internal tree Plantation.
e Creation of Awareness on Energy Conservation by Display of Posters

11. Assumption:

1. 1 kWh of Electrical Energy releases 0.9 Kg of CO, into atmosphere
12. References:

e For CO, Emission computation: www.tatapower.com
e For Various Indoor Air Parameters: www.ishrae.com

e For AQI &Water Quality Standards: www.cpcb.com

ABBREVIATIONS

Engress Services, Pune Page 7
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kWh . kilo-Watt Hour

ILS . Indian Law Society

Qty : Quantity

MT : Metric Ton

CO, . Carbon Di Oxide

kWp . Kilo Watt Peak

AQl :Air Quality Index

PM2.5 . Particulate Matter of Size 2.5 microns
PM 10 : Particulate Matter of Size 10 microns
CPCB . Central Pollution Control Board
ISHARE : The Indian Society of Heating & Refrigerating & Air Conditioning Engineers
CHAPTER-I
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INTRODUCTION

1. Important Definitions:
1.1. Environment: Definition as per environment Protection Act: 1986

Environment includes water, air and land and the inter-relationship which exists among and
between Water, Air, Land and Human beings, other living creatures, plants microorganism
and property

1.2. Environmental Audit: Definition:

An audit which aims at verification and validation to ensure that various environmental laws
are compiled with and adequate care has been taken towards environmental protection and
preservation

According to UNEP, 1990, “Environmental audit can be defined as a management tool
comprising systematic, documented and periodic evaluation of how well environmental
organization management and equipment are performing with an aim of helping to regularize
the environment

1.3. Environmental Pollutant: means any solid, liquid and gaseous substance present in
the concentration as may be, or tend to be, injurious to Environment.

1.4 Audit Procedural Steps:

Study of Resource Consumption & CO, Emission

l

Study of Usage of Renewable Energy
¢

Study of Indoor Air Quality

l

Study of Indoor Air Comfort Parameters

|

Study of Waste Management

#

Study of Rain Water Management
|

Study of Eco Friendly Practices

Engress Services, Pune Page 9
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1.5 Institute Location Image:
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CHAPTER-II
STUDY OF RESOURCE CONSUMPTION & CO, EMISSION

The College consumes following Natural/derived Resources:
1. Air
2. Water
3. Electrical Energy

We try to draw a schematic diagram for the College System & Environment as under.

Chart No 1: Representation of College as System:

Water
Aji Eleciricity
"4 v f"{
5""“-\.__ | __f
College/System
.-"--f--
.-'-P.-..d-..
.-"-P.---
e
L
Human ¢ Organic & Air
Waste: Recyclable Pollution:
Waste

co

2

A Carbon Foot print is defined as the Total Greenhouse Gas emissions, emitted due to
various activities. Here we compute the emissions of Carbon-Di-Oxide, by usage of the
various forms of Energy used by the College for performing its day to day activities

The basis of Calculation for CO, emissions due to Electrical Energy is:

1 kWh of Electrical Energy releases 0.9 Kg of CO, into atmosphere

Table No 1: Study of Energy Consumption& CO, Emission: 2022-23:

No Month Energy Consumed, kWh CO, Emissions, MT
1 Apr-22 31738 28.56

2 May-22 32181 28.96

3 Jun-22 22933 20.64

4 Jul-22 27870 25.08

Engress Services, Pune Page 11
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5 | Aug-22 30907 27.82
6 | Sep-22 33320 29.99
7 | oct-22 30324 27.29
8 | Nov-22 27505 24.75
9 | Dec-22 33025 29.72
10 | Jan-23 38333 34.50
11 | Feb-23 36665 33.00
12 | Mar-23 40496 36.45
13 | Total 385297 346.77
14 | Maximu 40496 36.45
15 | Minimum 22933 20.64
16 Average 32108.08 28.90

Chart No 2: Representation of Month wise CO, emissions:

200
15.041+
L. 00+
500

[RREI

Table No 2: Key Parameters:

No Parameter Energy Consumed, CO, Emissions, MT
kWh
1 Total 385297 346.77
2 Maximum 40496 36.45
3 Minimum 22933 20.64
4 Average 32108.08 28.90

Engress Services, Pune
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CHAPTER-III
STUDY OF CO, USAGE OF RENEWABLE ENERGY

e The College has installed Solar Thermal Water Heating System at hostel Block
e In process of installation of Roof Top Solar PV Plant of Capacity 75 kWp.

Photograph of Solar Thermal Water Heating System:
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CHAPTER IV
STUDY OF INDOOR AIR QUALITY

4.1 Importance of Air Quality:

Air: The common name given to the atmospheric gases used in breathing and
photosynthesis.

By volume, Dry Air contains 78.09% Nitrogen, 20.95% Oxygen, 0.93% Argon, 0.039%
carbon dioxide, and small amounts of other gases.

On average, a person inhales about 14,000 liters of air every day. Therefore, poor air quality
may affect the quality of life now and for future generations by affecting the health, the
environment, the economy and the city’s liveability.

Rapid urbanization and industrialization has added other elements/compounds to the pure
air and thus caused the increase in pollution. In order to prevent, control and abate air
pollution, the Air (Prevention and Control of Pollution) Act was enacted in 1981.

Air quality is a measure of the suitability of air for breathing by people, plants and
animals.

4.2 Air Quality Index:

An Air Quality Index (AQIl)is a number used by government agencies to measure
the air pollution levels and communicate it to the population. As the AQI increases, it
means that a large percentage of the population will experience severe adverse health
effects.

We present herewith following important Parameters.

1. AQI- Air Quality Index
2. PM 2.5- Particulate Matter of Size 2.5
3. PM 2.5- Particulate Matter of Size 2.5

Table No 4: Indoor Air Quality Parameters:

No Location AQl PM-2.5 | PM-10
1 Conference Hall 35 21 26
2 C P Law Room 36 22 27
3 Admin Block 37 23 28
4 Library 34 20 25
5 Hall-1 36 23 30
6 Faculty Room 39 24 34
7 Hostel Block 35 21 36

Maximum 39 24 36
Minimum 34 20 25

Engress Services, Pune Page 14
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CHAPTER V
STUDY OF INDOOR COMFORT CONDITION PARAMETERS

In this Chapter, we present the various Indoor Comfort Parameters measured during the
Audit.

The Parameters include:
Temperature
Humidity

Lux Level

Noise Level.

howonh =

Table No 5: Study of Indoor Comfort Parameters:

No Location Temperature, °C | Humidity, Lux Noise Level,
% Level dB
1 Conference Hall 27.9 71 109 39
2 C P Law Room 28 70 125 41
3 Admin Block 28.2 69 129 40
4 Library 28.6 69 140 43
5 Hall-1 29.1 7 160 44
6 Faculty Room 27.9 69 138 45
7 Hostel Block 28.5 69.8 136 49
Maximum 29.1 71 160 49
Minimum 27.9 7 109 39

Engress Services, Pune Page 15
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CHAPTER VI
STUDY OF WASTE MANAGEMENT

6.1 Segregation of Waste at Source
The Waste is segregated at source. Waste Collection Bins are placed at various locations.

Photograph of Waste Collection Bin:

6.2 Organic Waste Management:
A Bio Composting Machine is installed for conversion of Leafy Waste into Bio Compost.

Photograph of Bio Composting Machine:

k= OPE Eep Camars
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6.3 Sanitary Waste Management:
It is recommended to install a Sanitary Waste Incinerator, to dispose of the Sanitary Waste.

6.4 E Waste Management:

The E Waste is disposed of through Authorized Agency.

Engress Services, Pune Page 17



Environmental Audit Report: ILS Law College, Pune 2022-23

CHAPTER-VII
STUDY OF RAIN WATER MANAGEMENT

The Rain Water from the terrace & from hill slopes is channelized and is used to recharge
the bore well.

Photograph of Rain Water Carrying Pipe:

il GFG Wap Camers
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CHAPTER-VIII
STUDY OF ENVIRONMENT FRIENDLY INITIATIVES

8.1 Internal Tree Plantation:
The College has well maintained tree plantation in the campus.

Photograph of Tree Plantation in the campus:

8.2 Creation of Awareness about Energy Conservation:
The Institute has displayed Posters on Importance of Energy Conservation.

Photograph of Posters on Energy Conservation:
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ANNEXURE: I
AIR QUALITY, NOISE & INDOOR COMFORT STANDARDS

1. Category Wise Air Quality Index Values & Concentration of PM-2.5 & PM-10:

No Category AQl Value | Concentratio | Concentratio
n Range, PM n Range, PM
25 10
1 Good 0to 50 0to 30 0to 50
2 Satisfactory 51 to 100 31to 60 51 to 100
3 Moderately Polluted 101 to 200 61 to 90 101 to 250
4 Poor 201 to 300 9110 120 251 to 350
5 Very Poor 301 to 400 121 to 250 351 to 430
6 Severe 401 to 500 250 + 430 +

2. Recommended Noise Level Standards:

No Location

Auditoriums

Outdoor Playground

1
2
3 | Occupied Class Room
4

Un occupied Class Room

Noise Level dB

20-25
55
40-45
35

Engress Services, Pune
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5 | Apartment, Homes 35-40
6 | Offices 45-50
7 | Libraries 35-40
8 | Restaurants 50-55

4. Thermal Comfort Conditions: For Non-conditioned Buildings:

No Parameter Value
1 | Temperature Less Than 33°C
2 | Humidity Less Than 70%

Engress Services, Pune Page 21
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ENGRESS SERVICES

Yashashree, 26, Nirmal Bag Society, Near Muktangan English School, Parvati, Pune 411 009

Tel: 09890444795 Email: engress123@gmail.com

MEDA Registration No: ECN/2022-23/CR-43/1709
ISO: 9001-2015 Certified (Cert No: 23EQKC13),
ISO: 14001-2015 Certified (Cert No: 23EEKW20)

ENERGY AUDIT CERTIFICATE

Certificate No: ES/ILS/22-23/01 Date: 30/6/2023

This is to certify that we have conducted Energy Audit at ILS Law College, Pune in the year
2022-23.

.The Institute has adopted following Energy Efficient Practices:

"1 Usage of Energy Efficient LED Fittings
"1 Maximum usage of Day Lighting

Installation of Solar Thermal Water Heating System at Hostel Block
[ In process installation of 75 kWp Roof Top Solar PV Plant.

[l Sensor based operation of Water Pumping at Hostel Block

We appreciate the support of Management, involvement of faculty members and students in

the process of making the Campus Energy Efficient.

For Engress Services,

AY Mehendale,
B E-Mechanical, M Tech- Energy
BEE Certified Energy Auditor, EA-8192
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EXECUTIVE SUMMARY

1. ILS Law College, Pune consumes Energy in the form of Electrical Energy; used for
various equipment.

2. Present Connected Load & Annual Energy Consumption:
No Particulars Value Unit

1 Total Connected Load 201 kw
2 Annual Energy Consumption | 385297 | kWh

3. Energy Performance Index:

No Particulars Value Unit
1  Total Annual Energy Consumed 385297 kWh
Total Built up area of College 17415 | m?

3  Energy Performance Index =(1)/ (2) 22.12 kWh/m?

4. Study of Lighting:

No Particulars Value Unit
2 % of Usage of LED Lighting to Total Lighting Load  17.57 %

5. Renewable Energy & Energy Efficiency Projects:

Usage of Energy Efficient LED fittings

Installation of Solar Thermal Water Heating System at Hostel Block
In process Installation of 75 kWp Roof Top Solar PV Plant

Sensor based operation of Water pumping Operation

6. Assumption:
1. 1 kWh of Electrical Energy releases 0.9 Kg of CO, into atmosphere
7. References:

e Audit Methodology: www.mahaurja.com
e Energy Conservation Building Code: ECBC-2017: www.beeindia.gov.in
e For CO, Emissions: www.tatapower.com

ABBREVIATIONS
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ILS Indian Law Society
AC Air conditioner

LED Light Emitting Diode
kWh kilo-Watt Hour

Qty Quantity

w Watt

kW Kilo Watt

PC Personal Computer
MT Metric Ton
CHAPTER-I
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INTRODUCTION

1.1 Introduction:

An Energy Audit is conducted at ILS Law College, Pune.
The guidelines followed for conducting the Energy Audit are:

e BEE India’s Energy Conservation Building Code: ECBC-2017
e Maharashtra Energy Development Agency (www.mahaurja.com)
e Tata Power: www.tatapower.com

1.2 Audit Procedural Steps:
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CHAPTER-II
STUDY OF CONNECTED LOAD

In this chapter, we present the details of various Electrical loads in the College as under.

Table No 1: Study of Equipment wise Connected Load:

No Equipment Qty Load, Load,
W/unit kw
1 40 W FTL Fitting 713 40 28.52
2 28 W FTL Fitting 10 30 0.3
3 46 W CFL Fitting 52 48 2.50
4 16 W LED Fitting 40 16 0.64
5 20 W LED Fitting 188 20 3.76
6 12 W LED Fitting 164 12 1.97
7 3 W LED Fitting 103 3 0.31
8 Ceiling Fan 514 65 33.41
9 Wall Mounting Fan 12 52 0.62
10 1.5TRAC 12 1875 225
1 2TRAC 6 2500 15
12 Cassette AC- TR 28 1050 294
13 Water Pump 4 1119 4.48
14 PC 129 150 19.35
15 Laptop 57 100 5.7
16 Printer 33 175 5.78
17 Lift 2 7087 14.17
18 Other Equipment 50 250 12.5
19 Total 201

Engress Services, Pune Page 9
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Chart No 1: Details of Connected Load:

Connected Load, kW

M 40 W FTL Fitting

W28 W FTL Fitting
9% 46 W CFL Fitting
2'i}lﬁ W LED Fitting
O-8%0 w LED Fitting
32817 w LED Fitting
L83 w LeD Fitting

‘W Ceiling Fan

EwWall Mounting Fan

M1.5TRAC

W2TRAC

[l Cassette A C-TR

B wWater Pump

ErcC

M Laptop

M Printer
0. Lift

H other Equipment
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CHAPTER-III

STUDY OF PRESENT ENERGY CONSUMPTION

In this chapter, we present the analysis of last year Electricity Energy.
Table No 2: Electrical Energy Consumption Analysis: 2022-23:

No Month Energy Consumed, CO2 Emissions,
kWh MT
1 Apr-22 31738 28.56
2 May-22 32181 28.96
3 Jun-22 22933 20.64
4 Jul-22 27870 25.08
5 Aug-22 30907 27.82
6 Sep-22 33320 29.99
7 Oct-22 30324 27.29
8 Nov-22 27505 24.75
9 Dec-22 33025 29.72
10 Jan-23 38333 34.50
11 Feb-23 36665 33.00
12 Mar-23 40496 36.45
13 Total 385297 346.77
14 | Maximu 40496 36.45
15 Minimum 22933 20.64
16 Average 32108.08 28.90

Chart No 2: To study the variation of Month wise Energy Consumed, kWh:

Engress Services, Pune
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CHAPTER-IV
STUDY OF ENERGY PERFORMANCE INDEX

Energy Performance Index: Energy Performance Index of a Building is its Annual Energy
Consumption in Kilo Watt Hours per square meter of the Building

It is determined by:

EPI= (Annual Energy Consumption in kWh)

(Total Built-up area in m?)
Now we compute the EPI for the Institute as under:

Table No 3: Computation of Energy Performance Index:

No Particulars Value Unit
1  Total Annual Energy Consumed 385297 kWh
Total Built up area of Institute 17415 [ m?

3  Energy Performance Index =(1) / (2) 2212  kWh/m?

Engress Services, Pune Page 12
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CHAPTER V
STUDY OF LIGHTING

Terminology:

1. Lumen is a unit of light flow or luminous flux. The lumen rating of a lamp is a measure of
the total light output of the lamp. The most common measurement of light output (or
luminous flux) is the lumen. Light sources are labeled with an output rating in lumens.

2. Lux is the metric unit of measure for illuminance of a surface. One lux is equal to one
lumen per square meter.

3. Circuit Watts is the total power drawn by lamps and ballasts in a lighting circuit under
assessment.

4. Installed Load Efficacy is the average maintained illuminance provided on a horizontal
working plane per circuit watt with general lighting of an interior. Unit: lux per watt per square
metre (lux/W/m?)

5. Lamp Circuit Efficacy is the amount of light (lumens) emitted by a lamp for each watt of
power consumed by the lamp circuit, i.e. including control gear losses. This is a more
meaningful measure for those lamps that require control gear. Unit: lumens per circuit watt
(Im/W)

6. Installed Power Density. The installed power density per 100 lux is the power needed
per square metre of floor area to achieve 100 lux of average maintained illuminance on a
horizontal working plane with general lighting of an interior

Unit: watts per square metre per 100 lux (W/m?100 lux) 100 Installed power density
(W/m2#/100 lux)
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7. Lighting Power Density: It is defined as Total Lighting Load in a room divided by the
Area of that Room in square meters.

In this Chapter we compute the percentage usage of LED Lighting to total Lighting Load of
the Institute.

Table No 4: Percentage Usage of LEDs to Total Lighting Load:

No Particulars Value Unit
1 No of 40 W FTL Fittings 713 Nos
2 Load/unit of 40 W FTL Fitting 40 W
3 Total Load of 40 W FTL Fittings 28.52 kW

No of 28 W FTL Fittings 10 Nos
5 Load/unit of 28 W FTL Fitting 30 W
6 Total Load of 28 W FTL Fittings 0.3 kW
7 No of 46 W CFL Fittings 52 Nos
8 Load per unit of 46 W CFL Fitting 48 w
9 Total Load of 46 W CFL Fittings 2.496 kw

10 No of 16 W LED Fittings 40 Nos
11 Load per unit of 16 W LED Fitting 16 w
12 Total Load of 16 W LED Fittings 0.64 kW
13 No of 20 W LED Fittings 188 Nos
14 Load per unit of 20 W LED Fitting 20 w
15 Total Load of 20 W LED Fittings 3.76 kW
16 No of 12 W LED Fittings 164 Nos
17 Load per unit of 12 W LED Fitting 12 w
18 Total Load of 12 W LED Fittings 1.968 kW
19 No of 3 W LED Fittings 103 Nos
20 Load per unit of 3 W LED Fitting 3 w
21 Total Load of 3 W LED Fittings 0.309 kW
22 Total LED Lighting Load=12+15+18+21 6.677 kW
23 Total Lighting Load = 3+6+9+12+15+18+21 37.99 kW
24 % of Usage of LED to Total Lighting Load = 22*100/23 17.57 %
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CHAPTER-VI
STUDY OF RENEWABLE ENERGY & ENERGY EFFICIENCY

6.1 Usage of Renewable Energy:

e The College has installed Solar Thermal Water Heating System at hostel Block

e In process of installation of Roof Top Solar PV Plant of Capacity 75 kWp.

Photograph of Solar Thermal Water Heating System:

X Bl CPE Map Caiviaera
' Pune, Maharashira, Indis
F, ey Collegs o, Shivajinagsn, Pune, Anbarsablre

b i ==
agghe == 5 .
. S TP
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6.2 Energy Efficiency Projects Implemented:

1. Usage of Energy Efficient LED Light Fittings
2. Usage of BEE STAR Rated Equipment

3. Sensor based operation of Water Pumping Operation in Hostel Blocks

Engress Services, Pune Page 16
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A RAPID ASSESSMENT OF THE IMPACT OF THE PROPOSED ROAD ON
THE AVIFAUNA OF THE LAW COLLEGE HILL COMPLEX, PUNE CITY.

Introduction

Pune or Pogna is one of the majer &ities in India. with an area of about 700 sq.
km. It is locatad on the Deccan Plateau at 2 heigh! of 560 m above mean saa
level. The city of Pung has spread in fhe flead piains of rivers tha Mula and the
Mutha. Thess flood plains alsa known as Pune Plains ars surroundad by low hill
ranges in all diregtions except the sastern side which is comparalively fat and
open. Durng the British calonial ruls Pune rose to importance as sn important
mililary and administrative staticn thanks 1o its pleasant chmate. The moderate
vearly rainfall of 700mm made the oy monsoeon Capital of the then Bambay
Prasidercy B

1-
il

The city slill appears green when sasen fram an elevation but its green
surgundings are no longer there. Now thers are very few green palches st
sutside. and within Ihe city limits, Noteworihy of Ihese are Katraj valley and
Sinhgad Valley an its cutskets and Pachgaon Parvati. Law College Hill complex
and Khandoba Hift withinn eity imits.

These patches are threstened due to growing populalion and development
pressures. Thess hill tops and hill slopes are smpertant bacauze they provide
neressary habitats for tha remaining flara and fauna in and arcund the ity of
Punz. Some of thase hills are also declared as Forest Parks (Var Whar) viz
Pachgaon Parvati Van vikar and Bhambhurda Van Vihar (Par of Law College
Hill ard Vetal Hilll  Many citizens of Pune fram all age proups use these hils
for exsrcise and for morming and evening walks Meoreover, the Law Collage bl
comolex is extensively usad by bird watchers and students of Ecologica Socicty
far thewr field practicals. These apan spaces are very importart for they are the
sourzes of clean and fresh air and can be calad Jungs al lhe ciby.

The forasts on Pachgaon Parvali and Law College hill complax are man-made
but in the |ast few yaars natural regensration of indigenous plants has take:
place on 3 good scale  Now one could ses mixed forest patches on these’hil
tops and hull slopes. Khandoba bt near Chandani Chowl on the way 10 MNat'onal
befence Academy still has belter forest cover than all the existing farest patzhes
within the city limits and 1  haroours 8 great deal of plant diversity and
Diodiversity tn general.
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The Law College Hil! Camplex

r

Among the green areas of Pune the Law Cellage hill and surrounds are
prominent as a large green belt. This green pelr sxlends to the Vetal il o s
Nerth-west and Msharashira nstingte of Technology (MIT] and Automabila
Research Ihstitute of Ingia (ARAL to its west This kil complex with a ganeral
MNorth - South direction g clothed with dry deciduous vagetation in varioys
slages of use and protection,

The history af afforsstation programmes of thiz area goes o back lo 19370
Afforestation progremme on (ke Vetal and Law Collage hill was underaken by
many workers. The most prominent amongs: thesr were Late Prin J R Gharpure
¢f Law College and wed known balanist Shri HF. Paranjapye. Due 1o ther
untiring efforts this il complax today remains substantially green. This work
was carfied gut un the 15305 and 1940z of the last certury Land develepren|,
0t Cover davelnprn_'ém, walerng of freas, seleclion of suitable specias and thair
cullivation etc. ware melicwlously undartaken. Most impartantly tha ertire
landscape was protected from cattla, trespassers gz Subseqguently in the 1980s
ang 80= the Manarashira State Forest Department's Social Forestry wing camjed
oul plaptation programmes for same ¥ears. In tha manner a large part of the
hifls was planled with varicus trées. Ag o resull today one can see extensive
gresn tres cover on the hill top and Kl stapes. This green cover pravents soil
=fosinn and Relps sail fo absorb morg water 1t Maintains the balarce of fhe
=Losystem and forms very good refuge for birds amd small wildlife This arey is
signricant as it is ore of the rmpotant corstilugnts of Bhambhusds Van Wikgr

In tha past the vegetation of this fill comple aprears te consist of shrubs. such
as Flugrres, Carissa, Lantara, Zizphus ale, The free COvar consiats of spocizas of
AsCacia, Annogeissus, Cialbargma, Sulea, Cochicspermun, Soswelia  Maghuca
N3, el The Forest Dapartment had carried out am extensive plantaton of
Glirigiglia sepitun,

There are mainly seven diffsrert habiats that cover ke Low Callege hi;,
complex. These are as fallows:

T Open woodland . Egetarn slages of the hill o

2 Closed woodland - Eastern slope of the hill. '

3 Serub Plateau betwsen MIT gide ard North of fdaruti temple and Vetsl
lample.

4. Flantatian - Slages behind ihe Law Callage and  belwean twg Marut

Temples

Maist Deciduous Foress - behind Patrakar Nagsr side and the Sheep Farm

Dry grass land - Piatagy an North side and

. Quarry -lo the nortt.west of [aw Collese hill

~1

T sl g,
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Tharelore, based on tha existing hakitat patiern the hilk complex was divided into
five parts for observation purposes Folowing are the pards in which
ohearyations weara carrigd cut: ¢

a The undulating land behind Law College through which the proposed road
wiil pass,

b. Tre steeper hill slope above the alignment of Ihe proposed road

o Plateau betwaern hwo Maroti lemples - one towards the south and anathar
towards the narth.

d. Slopes ovarlooking the MIT campus,

a Slopes behind Palrakarnagar and ihe Sheep farm-

Deatalted Description of various Habitats Types of the Law College Hill
Complex

1. Open Wnnd.faﬂdf: )

Eastern slopes of the Law Collage Hill are covered by open woodland, Glrisidia,
Lannga caromancehca iNai. Morinda tomemtoza {Badondi), Azadirachia idica,
Gmelna Brborea ard Santalum album (Sandalwood tree) trees are some ol the
characteriske specigs’ of this habitat This vegetatinn is a mixture of enginal
{lacistic elermanis such as A. catechy (Khair). & fevcophices (Hivar), A, nmiglica
'Babhul), Azadirachta indica [Meem}, Monpda tamentose (Bartondi]. etc ard
ntroduced  species such as Ghidsigle sepum and Leucaena fedcoohigss
fSubabhiely

2. Closed Woodiand

Adjacent 1o oper woodland area 15 e clossc woodland. Sommonly recordsd
tres spesies are A cgtechy (Khair), A fevcophioea (Hivar), Santalum album
iSardalwood tree), Tecoma wndufale Azadirachta indica (Neem), Eoswelia
seraia etc. along with the introduced Girmsdea Sapm and L foucophioes
[(Subabhul), Acacis spp. and Ziziphus spp., Lantana ete. are the shrubs found n
trig habitat This area also has good natural regeneration

Tha prepesed read which paszes through the Law College campus cuts thisugh
thesa twa habitats, As such tne propased read will affect thesce habdas the
Mmoot

3. Dry Deciduous Forest

The slapes overloowing MIT campus ano ARAI building has dry deciduous
forest Al places this foresl is interspersed with planiations. A. catachu, A
lsucophioea. A, migtics, Oolchandrone falcala (Medshingy Grews  tiifoia



iCthamany, Ziziphws spp , Alhezia procera elc are the comman trees in this
habilat Asparagus spe., Lantana, Fluggis, and al places saplings of Accacia
spp. ‘orm the ground cowver in fhis habitat. K
Most of the area except the piantation area has good natural reqeneralicn, In
plartalion area there is qccasional prasence of M. fomenfosa {Bartandi). 4.
catachu (Khair), A. leucophices {Hivar) Dolchandrane faicala iMedshirgi] etc

4. Scrub

A major part of the Law Collegs Hill camplex i constituted by the hupge plateau
that extends ram Maruti temple on the southern side of the hill to Maruli termple
an the nadhern side. This piateau is an imporiant habitat type as it has seasonal
grassland and serub kind of vegataton. This area has mainly thory oushes
auch as Ziziphus spp., Cangsa, Fluggia, Accaca spo. el Bufea monCsRerTa,
Colchandrone falcaéd -{Medshingi), A fewcophloea atc. are aso Drasent
gooasionally. Some-of tne part of the plateats 15 also covarad with plantations of
. semuunt,

5. Moist Decrduous Forest

The slopes bahind Patrakar Nagar and the Sheep Fanm side of the Law Lollege
hill compiex are covered with a moist deciducus forest. The assemblages of tree
spacies here is tharafore, different from that of the other habitats. Trees such 8%
Tectona grandis, Anageissus fafifoha, T. tomeniosa, EBombax ceiha, Madhuoa
indica represenl the moist elements. Apart from these rees ther2 is prasence of
0. metanaxyion, . sapium etc which ara intrcduced spelies,

&, Planfafions

Afforestation and plantation programmeas an the Law Coilege hill comp éx ware
conducted by many govermmant, non government prgamsations and individuals
for the last 20 years. In 19B80s and B0s the Social Foresky wing of the
Makarasktra State Foresl Department urdartock planiation proagramme ir which
ey plarted & sgpum, L fewcochiosa, Fucalyptus spp. ete. The recent
plantation programma includes indigendus species such as 7. grandis, shiver,
F. pinnata, 0. sisco, O fstula, Gavhund 500, FPhylanthus ambhca & These
piantations give the Law Callege hill 3 green appearance. in this hill comples
plantaiions form a part of each of lnese habitats.

In some areas even in plartations the natural regeneration has bean noteworny.
Buch areas nas a good vegetation diversity
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7. Quarry

Morthernmast of the hill complex has 2 stone guarry. Because of quAErTYirg
activty there are |ot of uneven places These places has given rise to lot of
puddles and pongs by collection of rainwater. These ponds and puddles atlract
let of agquatic birds.

The quarry is davaid of any woody planis but has lot of harbacecus cave-. This
ertira quarried area is in early stage of sucoession. Thers 15 QGcasional
presence of ground orchids such as Habenarum spp. in this arez 0 the
surrounding area of e quarry these is plantation of &. sepivm and at places L
fetcophioea. '

The Impacts of the Proposed Road on the Law College Hill Complex

The raad -::DFIE-tru::‘.‘lihE‘l'pijClS have many impacls in a number of areas. the
most noteweniny of which are aesthatic, air quality, gircuiation. traffic. palterns,
moise, socic-economics and wildife to name a few The road constructicn may
stimutate or induce cther actipns [secondery impacis, such a= more rapid land
developfent or changed land-use pattern or changed pattern of social and
sconomic activities.Fha mpacts associated wilth secondary actions and due 1o
these secondary achicns are mare subslamiial than the primary impacts, e.q. the
mpacte of road construction may be less thar that of the impacts due to
infrasiructure created for the road construction.

Air quality impacts. Air quafity impacts include 1. Chast or partcculalg matter on
vegelatan and on the structures around the construction site. 2. Vehicular
oxhaust coaling wvegelation and oiher siruchures and pollublon of 2ir in an
urpaliutad area due to increased exbaust Bmissions. fumsas et

Noise Impact. Noise impact generaiy involves the area within sound of trafis

It sffacts mosi when places are sensitive to any noise 3uch places irchude
educational or cultural institutions. 0 this case the proposed road site is vary
close Lo Lhe t2aching area and hostels of the Law College.

Socic-economic  IMmeapts,  Socic-stonomic  impacts  ncluds removal ol

residential areas, nss of unique sitgs of cultural and sccisl impartanse ané foss
af resreabonal ands.

Impact on Siadivarsity. The impact of road construction on biodiversity i3 of
great concarn Such projacts @ways come up at the cost of bicdiversily. The
impacts generally rolyde loss of unique grean areas, lass of wildlife nabitat ar
civigion of wildife nabitaly range Many limes roads through wilderness greas
sffect migration patterns of anmals, boih small 2nd big. The roadkills of smaller
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animals manly snakes, frogs ete. is alsa another issue associgted wih the roads
in wilfomess araas.

r
Acsthetic Impacts. Impact on aesthetics incluce, (i} blocking of larndmarks fram
community areas; (i) blocking af viawline, visual cistraction in recreztional and
residential arsas and {iii) unattractive contrast between existing vegetation,
natural landscape and enginesring features of the road

The Law Callege hill complex 5 8 unigue area in many ways, I s e of the |ast
remaining green belts in the city of Pune. Maoraovar, citizens of all age Qroups
use (his area for axerciee. maming walk, and olher recreat.onal activilies This 1%
their cnly escape from siressed city Wf2. So the Law ‘Coll=ga hill compley, is not
cnly important from the consenvalion point of view but alsa it is a social reed of
she atizens of Pune city Therefore, in this urban contex! conserying such areas
is of utmost importance. The proposed road will disturh the present flora and
tauna of the hill complax. Joshi, et al. (1992) has repored loss of oyer 20 plant
species fram this ared in the lasl 70 years. Tre rate of loss of spacies may
acrelerate due to the proposed road as there will be increased biclic
interference in this area.

-
THE IMPACT OF THE:.PROPOSED ROAD ON BIRDLIFE

Az mentioned earlier, there arg =even diffarant habitat lypes present cn Law
Coiege Hill Complex. Based cn existing habitat patiern the hill complax: was
divided inlo five different parts. The follewing lable shows the various pars at
the hill covering different habilals and number of species present in ea2n part.

Ne. Description of various Partz Habitats covered MNo. of
of the hill complex. Eird
species
1. Undu'ating land behynd law Open  woadland ard 25
Coll, [Proposed road sita) Closed woadland
2 Steeper slopes abowe the =stte  Plantat.on, Closed waod 24
of proposed road. landg.
3 The plateaw Scrub, Planiation 36
4 Slepas overlooking MIT! ARAI Dry  deciduous  forest, 25
Flarmation 2*
= Slopes behund Patrakar Nagar Maist geciduaus Forest 22

and Shesp Farm

A survey was conducted to record the dversity of the avifauna in different parts
af the hill complax covering various habilals Tne results ara discussed halow. It
nives an jdea of tha birdhife ard 1he species divarsily recarded n 2ach part




pos=s

Part 1. Part 1 of the Law Collega Hill complex covers two habitats viz. Dpen
wondland and Closed woodland and seme part of plantations. The typizal birds
of these habitats are Coppersmith Barbet Greater Coucal, Spofled Ciwilet,
Junaglz Grow, Great Tit, Commen 12ra, Plain Prinia and Commoen Tailer Bird. 33
bird species were recarded in these habitats.

Part 2. Part 2 of he law Collsge HN complsx covers plantation and dry
decidugys vagetation on the slopes. 34 different specios of birds were recorded
hers. Commen Hawk Cuckoo, Shikra, Tickel's Blue Flycatcher, Dusky Crag
Martn, Red-vanted Buibul, Plain Prinia, Thick-bitled Flenwar-peckar, Purpis
Suntrd Common Weood Shrke are some of the birds thal reprasari Lhis Fabitat.

Part 3. Part 3 is ihe plateaw which covers an area hetwaan twa Mar.Jli Temples,
ame on tha Southern side and one on the Morthern side. [t covers serub - thorny
nushy vegetation and plantabion on ane side. The gacond largast diversity of the
hird species was récorded n s ansa. Paintad Francolin, Gray Franeahn,
Hause swift, Laughidg Dave. Indian Rabin, Coemmon Myna, Large Grey Babbler,
Ashy Crowned Sparow Latk, Streak-hroated Swallow  were recordad in this
part. _

!
Pant 4. Part 4 of the Vaw College hill complex cavers the s.opes averliccking e
MIT and ARA| campuses. |5 s targely dry deciduous loreal and plantation oo one
side. The number of birds recorded hera are 25 The important species among
these are Indian Pea Fowl, Black Kite, Grey Breasled Prinia, Green Bee eatef
Some common speties are Houss Spamow, House Crow, Purple-rumped
Suntird, Red vented Bulbul eto

Part 5. Parl 5 is the area covaring slopes behind Patrakar Nagar and Sheep
Farr. THis area hag moist deciduous forast 32 diferent bird SPSCias wWere
recorded in this habitat Some ©° the important Birds found here ara Indian Paa
Fowl, Commean Hawk Cuckoo, Rose ringed Parakeet, Jungle Prinia, Pale- oillgd
Flowar pecker, Onental While-eye.

Alzo ses annay “or the complate checkst and partwiss Rirdlist.

The number of recorded Birds show that ihe pat lhrough which the read will
pase harbours the highest number of soecias. Most of them wil. disapaear ke
road hecomes a maality The next mighest diversity was recorded on Lne till
siopes adjacert 1o Ihe part through which the road will pass The roas
constryction invelving excavation, rameval of rocks and sall from the hill slops
wll result i greal disturbance to fhe existing forast on these slcpes. The
consequence will be disappearance of mest of the species of the birde including
india’s national bird, Peacesk or Fea Fow.



The proposed road will therefare, imvolve a subsiantial removal of a vital green
part of the city, destruction of biodiversity ard reduction in public amenities that
halp ta improve tha quahty of our urban life. i
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APPENDIN L
LISTS OF BIRDS OBSERVFD IN DIFFERENT PARTS OF THE HILLCDAWPLEA v
Papt |- Part through which the proposed 2oad will pass

Paunted FranechalFrancoiinus poms)  Roek bush guatl{Ferdicula argoandah)
Capperanith barheri Megalaima haemaseplala)

Liudsan geey hornbdl{Oervceres baznsins)

Whitc-thenated kingfisher(Haloyoo smymaeng:s)  Cireen bae-eater(Mcrops anenealis)
Asian koelfendynamys scolopacea]  (reater coucal[Centropus sinensish
Roge-nngsd parakest(Prittacula brameri) Spaneed owled Alhele bramiy

Rock pigeani{ olusiba livia) - Laughing dovafSropinpelia sencwalznsish

Black kel Milvus mipians} Shikral Accipiter badingy

Lang-tailed shrike(lanis schachh  Ebause 2rovaConos splendens

Large-talted crowiConas waerothynches]  Snall mimiyet Pericriotis LLoAMmTes )
Vit -throared (aztal] Rlupidura altizallis) Compoon ioral Asgithina hphii)
Diciental mauspie robieCopes chus saulans]  Indian eolhofSaicchowdes fulicarad

L ratminy seacling S pagodarum)  Cuewymnon Mynal Acridaiheres Lustis)
Great oy Parms major Podoventod bullml{Pyenonotus cafic)

Phyin primia{Prinia inomata)  Asky prinia(Prinia socalis]

Comoean tailo Hllll:l{ﬂrt]:l-:m:ms eutaringy  ¥oblow-cyed babblan Che somma sinensvh
Large greoy baoblee(Turdoides taloolmi}

Pale-billed flawopecker(dicasum encthrorhymching]

Purple=rumpaed sabrd{MNecTannid zevlomea}  Purple sunbirdiMectannin asialici
Howse spartow(Fasser domesticush Sealy -brensted mural Lanchira pureiulatu)
Crrrental whanpe-ovel Zostorops palpsprasa) Hlack drongalTHomrus EACTORTE LR |
Ciey-hreasted prnadFoma higdsonit )

Grecimsh wibler[Phy Tnscopes rochulindes)

Canynen chiffehaffi Piyloscopus coll bita}

Pars [1 Hill Slope behind $aw College

Pameerd FrancoiinfEvanechinas pets) Fack bush quail{Perdicula argoandan

Coppersith baroet] Micgaixma hagrmacephala)

Green heg-eutzi lerups oneotahs)  Comman haseh -enckeo{Hotromeey 1asius)

Wainsive cuckoalCaronsntis memlinus)  Asian kacEwdymarys soclopacsl

Greatsr coucal{Centropas Bnensizy  Bouse wwi F{ Apus affius) -

Lauehing draz| Sneplopelia goreunlonsds)  Spuctad demeiSmoprapelia cleoensiz)

Shilcral Acepitar badiust Lacpz=hiled clom{Comus magtarnchas)

Sl mirn el Peristasatus Slenamumeus}

Tickell's biug flveatchat{Cyomie Gokelliaey  Eodian robindSaxicolaides fulicata
;ahmir: starissg) Stumas pagcdanum] Cammmaon mytivacridorheres Lists)

Jugigle msralAcridothenss fuzcesh  Ceeac t(Tams mon

Trusks erag moaenn| Hircnd: coneelery  Rodeczated b b Prooenooes calary

Gegy-preasted primaPrni hodeseatint Jungde ponealP iz R R [

Acb primafPrima socialis) Flain prioiit Pnoia inEmaks)
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Commun tiloe ird(Oahiotomus sulonus] Larpe grey behbler{Turdoidzs malcalnug
Thick-hilled flawenpecker{[nzacum agils)

Pale-ulled fowempecker Dicsenm eovhcorhmchios

Plann tlonwrpecker{dicacun coneolory  Purple sunbird{MRectanon asiatica)

{icntal white-cyetd asterogs palpeboosa

Coammon wood sheike] Tephradomis pondiceriansy

Asiqn Paradisc Fheatehesi Terpsiphore paradis)

Part ([ - Hill Top betszen cwn Muout Temples iecluding the guarry

Painted francalind Framealinus piemz)  Lrey francolin(F raneolinus poadics ian.s)
¥ ellaw-craminied woolpecken Thendrocapes Ml anmsis)

White-throated kngfisher{Halcs on smvnmenss)

Aspan kool (Evdvizamm s scalapacca)  Houss wity Apus atfinis)

Raock pigeon{Columbi kvia)  Langhmg HoveiStreptopelia sercgalensis)
Spwt-hilled duekiemas pocilodnocha)  [ndian peatoai{Pave cristaus)

Commnm hawh cuckoafi leirpcme oy waries?

Commien sandpiped Tanga polucos)  Red-wattled baprm inpVamellus fadicns)
B iver teend$pema auranray  Black kie(Milvus IMtArAns)

Shykraf Accisiter badus)  Larze-billed erow{Carvus macrrhynchos)

& all rranivie{ Perieroectus cinnamomeus)  Indian rolynd Sacicelyides tultcata}
I mm[iéridnlh:wﬁ miss)  Grcar tit{Pars apork

Dhigks crag martin(Himndo concolor) Bed-ventsd bulkul(Pycnonatus cafurk
Flaio priniod Prinia thornata)  Ashy priniadF rinia socialish

Laree frrey bahblor(Toideicks maleslim Indian bush larkiMirafrs en b cpresa)
Astyemstomnied spacmaw Tark( Eremoprcnx gnseal

Thick-billed flowarpecker{Diczeum agile)

Purplz-rumpid sunh:rd{Neceanmua zovlopicad  Putple sunbindfNucranma asialies!
Hawse spacrow [Passer demesticus}

White-browsd nagtal{Metasilla madeeaspatensis]

Cinental whit-es el Foserops palpobrosy)  Red-rumprd swaltowfl irundn dannza)
Hiazk dronoed et ria mecoogei gL

Pa TV - Hill-slooe towards ™TT

Painted trancohnFrancolious prems)  Grev francalingFrancolings prancicerianusy
Mdian oealoe §Pav; cnstatug] Crroun mer-catard Ve eps preatalish

Commen hawk-cuckaot Hamoegaey= vanns}

Plyintive cuckeolCacomains merutinus)  House swaftlApus atfuns)

Bock pigoon{Columba bivial  Laupling duve(Srspeopelia T ARG ETEY
Black kiteiMihus migransy  Loogernled shrikefLamus sehach)

Houve s Conus splendenst  Loog-lilled ceowl{Corvikd macrerhynelics)
Indian robinlSaxicalodes fulivata)  Conmen mana{Acridetherza tristis)
Graat it{Parus majork  Dusky <rag macting Himmsdo cotelor)

Rad-vented bulbuliPyvenoootus cafer]  Geev-broasted prinia{Ponia hodigsemin
Aghy priveaiPrinia soomaa)  Larpe zooy babbler] Turdoides malzolmii
Thuek-tilled flowerpeckos] Dicacem agile!
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e
Plam flowerpecker{{casum concolor)
Purple-rwnped sunbird(Mectarinia sy lonicn)
House sparcassi Passer Jurnestacus]
Comiian kesirel(Faleo tinouwnet s}
{ireen satdppien Trngd cehropu st
{oqunan sandpipe| Achitis lypolzucas)
1.itde prebed Tachvbaptus ruficells) Indian pond hetanAndeola grasis
Blue rock thrushiMonticols salilrius)

Pant V . Hil-slopes behind Pairakar Bhavan

Pamted francolnFrancelnws piebss) Gr=y FancelndFrancelinus panrdicenanu s}
Indizn peatewiiPve crlstasy {oppersmith barkt{desalaima haemacephnlal
£ armon awk-cnckeoE Terocneoy vanas) Asian koel{Fudmamys scolopace)
Greacor concal(Centapns sincaas)  Rosz-nigeed parahestPsitlacula krame:s)
Rock pigroniCalumbs lisia) - Lavghing dovel Sreepiopelia seoenalenss]
oack ke Milba® migransh  Losg-taided ghrukel Lativs schach)
Larzz-billed erohi{Conms macroryachos)
Srall pmsver{ Fancrosefid cinoamami s Indian rohiofSaxicnloides Fulicata s
Comman mamaldendothues instish Junels myna] Acridother:s fitscush

sat ri{Parus majer)  Dwsky coag mart i Hirumdo concolocy

edevimted bulbo( Prenooons cafer) Grex-hreasted priniafPrinus hedosens !
Jungle prinfalPriia sshatica)  Plain prinalP rini2 nomata)
Aghy pricalTrinia socaalist  Cormen ailor bind(Drthotomu s saneus]
Larpe gryt babliler Turdoides malcolmii)
Pale-billed Bow crpecker{Dicacum erythrorlynches)
Purple-romped sunbirdi Recrariniz rewlanical
Purple sunhirdiblzetannia agiatica) Heuse: spamow(Passor donwstacus)
Ciremial white-evel Zosterops palpebrosa)
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SURWEY OF FLOWERING PLANT DIVERSITY OF ILS LAW COLLEGE HILL AND
CANPLS

INTRQDUCTION

Mu-ie s lacated at S0l m dabova sez lavel an tne westers rarzin o the Dazcan plateau, O L
westerr side of Lhe cily, ey e mountain coain aof Westeer Goats, ane of the global 35
wpdiversety ot spofs Sinkagac- Kalogj- Cive Ghet- 3holeshwar hill renae s wiestern saor of
wiastern Ghats, towards the rcrkh o whica Fara city 15 located. There zrz Tany hils anc qullocks
inanc araund the ooy Weral hil, wh ohos camed afer a temple of et Inrated ar the top,
include: Challushringi hill q'nql Fergusson college il The hoghest paint sathin the oy limes | eg
G vetal il wit an Eluxrdtjuﬁ af 790 meter,

Pume L1442 semi- aric climase with awerage o v pesateres <ang ne between 19 to 33 "L 0T Ras
marked threg sedzons ramsly summer, winker and Fains. The raing are mastly concentratad
during Jung ¥g Dolober, The rest of the yeas is a dry peried wath few are moseoon showers in
Apri: and hay. The -:lihjétf.-‘n;‘_rrf Lhea cey fe canducive for eroweth of dry desiducus ivpe. Since the
a¢a s ocated o trans™ or zone bobwecn semi evararaen-evergraen forests of wWaskorg Ghats
an thormy scrob forests of Ceccan plateay, the rog or Sa0ws mix of cvergrean ana tronty
s2ecies in acd. jign ke ots origingl oy decidoous elements. The aw cal ez bl which is o oart nf
Wuldl hill comples alsz shelters tyoocal oy devicus as forests, wath o few mosod alemenes Tre law
cellege hilb and campus was sureeyved on ogaest of autaonties of Law Callzge with major
abjectve to docurent presant flosstic divers ty of L ored incoding native and arn-nacle
divareity grawing noal ke foune.

LOCATION

Law college Ccornuus is locazed at the hase vetal HI The hilancer furisd'ctign of LS 2w collage
{retareed harpaiter a= Law callege hilld @ng campas toectaer are placed in e waen 18514475
dnd 18.323225 norlh lstizude 2nd 73817032 ard 738233380 Eaw longitude. 4 good vegetabich
petih is [acated Detween the hil and the cavpus whion has marly introdaced and plantes
SRETiEn wild somc inciZenous e ements. Tne reforestat or of Law Cellzge was sesternatizzlly
Flanned and executed unuer the leade-shia of IR Gharpwee, Lhen Princpal, 15 | aw 2o £Ee o
batanist Hanbhao Paranjape sis 10 seven cecadss oack. “ne gl2ranon Frog=am undersent o0
dlmast 3 years. The plantation, whick was porected “rom grazing e=nd trace passers, has
flonarisned well in subseqreqs yeas, In Lhe prasent condicion, the wwgelaior is thriving well.
Uncer the program af graeniog of law college cempus, many species of imdigencus and ewosic
frees weara introcdouced,

2jFagse
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EARLIER SURVEY BY ARI

Agharkar Aesearch Irsticte endertoe e work 9 study of vegelal o of Law cellege nill ard
cornpus In TRe year 2000 at the instance of Iy Laws college avthanties. The repor; g ves list of 329
species belunging to 290 genera aqd 81 Families, The reporl was based 2n charrvatians d20e m
Fobroary 2000, However, the readrt adsa ingludes specizs growiap in all seasons bascd an
puklished Lteratura like Jaszki et al. (1293 and Josiv & Kumaha kas (19975

“

METHODS FOR THE PRESENT WIORE

The prosert aurvey was mridllljctﬁl:‘l in_uly 02T, For Lhe sake of canverianco, tho total ared wes
Etzady diveded inte four .EET"l:ESJ'u'iE. caztern slope, western slone, Hid tap and base of thw bl The
details ot each cone are 95 fallows

v Base of the hill [referred as BS in appeaciv 1 There v goud palch of vegetation ioeated
betyesn the hill and law co lzpe Lermpus. The northorn boundary fae =hiz torest patoh s
Bharoarksar Inﬁ'tjrurf FImMpLs and soathern Bounglary is anchan lorae

« Eastern slupe (ES): Zastern slope nas typce. dry deridunue wvegoratian which s
tha-acteristiz af vegetation of bils argund Pune Gy, $mal. open paichas shelter zoc
mchssan ephererals and other annual plasss

*  Hilltop {HT) 1l wp tras many indigeaous e duaus Ll groweng trees Thore g7e Twa
three major open 2 2as wh ok sk e ter growth 2! piasses and other hi-os.

*  Western slope (W5]: Thit slape is 5l gntly dislarbed as compared o eastern shopes. 1L s
lovated between ARAI spproach road and W T college caripus.

Duaeing the surviy in eack af these 7ones, eFans were made tz cover max mom passble area. A
chiecklst of plants was recorced i livic nases) on obsesvater of alants. lants were ident | er
the fic.d follawing Cooke [190E-1508;, Lakshaninacasivinan [1936) Singh & Karthkeyan 2000,
Singh el al (200H 1. Linidentifien specimens ware rallerted for dunliiealion ara werg anbemed
in the lab by comaoarisnn with aatheatiz spaciress deposted n Aghatkas Rosearch histlule
lerbarium (A= Al Carmprabensive lisss of g asswers piopaed based v Lhesa wL ey wbick
gre provided in Appendiz Lst of giaas Fom the aill and 2pperd 2 Cisl ol plants from Ler
carnpus]. The plant nzres are as par The alaat bso pass.e -l e aabeat, e 2140

DISCUSSI0ON
A. Wepetatian

TER Ndor vegrtanar or LS e rallage s dry decidaoastype with gon nence ot Soseeety
serrat, Lenned coveronosdc and CocRlgspermuim relgiasue, wlnie are 8o gty of
farzsts o Pune aan surreundings. Tree specues like Nroiois seniint anc FuLalvetus qigh e

Ifrage




arg inl'oduced by forest departenent far the porpooe of grecning of hil's Soecies ke
Ogiberme meianaxye!on whilh were inroduced by Beilsh peuple in Pune urweraty campus
which was the governar bungalow that zime, aas ran a5 cscape and now surviving well zn

law coflege hill.

B. Fhoristlc analys‘Is

Lince the prosgnt shrve-,,f was conducted m early mensoen, only trees, shrubs and same garly

Irnportand familras

2. PMamber e Specios

Graph 1i Beminant planl femilias in IL5 Law
callege hiil

flewering herbs were only documented
The lste monsoon Flowenng  species
MCledingg grasses gnd sedges arc missing
fram the list.

The present survey dotuments 165 sped ey
of Howaring plonts, Asteraceae is domnant
tamily tollcwed by Apocyancear  and
Fabacear [Graph 1) Slace the plants wers
documerred in eady monsann the trees
deminate the hst (ollowed by herbs,
climbers and shrubs (Graph ). Tree
Uiveming is characterletlc of  sommer
Fence wrany Leees recorded durcmg the
surveys  were  based  on wvepgetaktive
ldettificaticn.  Howewer  lale  blooming
speces  like Dafichandrene folooe
ihledshingl wac in Bloom and morsosn
blaoming Tectena grandis was alsc see in
flewwesing  cordition . All ihe  herbs
documented during the survey were wither

garly blaomirg arnual merbs or monspor ephemerals.

4| Page

o



|
b,

Region diversity

Bueribrmr alf spmcims

| Top CamipL H

Graph 2: Flant species distribution invarians

zoned i LS law collese campus and low callege

Fuill.

| terd S
Plants hablt groups

Hwmher of spedes

Herb Shrub Climber Tree

Graph 3 Plants as per saniows habit groups on oo
law collegs hill.

Hill tap region has more species comparted fo wesiern and eastern slapes and base [Graph 2],
Specles recorded in the campus are trees in majority and includes many introduced exatic
elements. & tres narmed Schieichers oieosa is unigueness of the campus. This tree species
thiugh commen in and around Pune, not frequently seen in City ares,
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C. Importance af the arca
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Chattushringi :
hill e " §
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Map 1: Vetal hill cornplex and area under suneey. W3, HT, ES and BS refar to western slope, 14l
{op. Castern slope and base of the hill respectively.

The presently surveyed Law college hill iz one of the fragneent of vegetation that exsts in and
aroun{ Pune, Region surrounding Pune sheliers dry decidumrs type of vegetation. Tne city area
iv surrounded by many bills e Panals, Yetsl-Hanurnan kill chain, Pachgacn- Parvati, Range hills,
MOA hilly which act a< the green corridors af che oty Oeshi gf af, 1994), They contain wariety of
hiabitats hke opan scrublands, racky, marshy, 2quatic sUpPorting wafiaus speoies. Floristic
eaploratigns on Yetal hill by Joshi & Kumbhijkar (19571, lashi ff @l (1792] have reporied
accyirenca af 416 speaes beionging 1o 101 lanilies. Species like Anogedssus 'otifalin, Gliricidio
sepivns, Oufbergio fmaceatorn, Dakichandrong folceto are commor chare with marr wghermeral
planis oceprcng during the monsoon. Four hundred mne species of plants have been mpu::nrtéﬁ’
from Pachgaon Parvat hills aleng with many animal species. On the soushern boundary igs the
Kzlraj Ghat which s Aloristically well sludied by carlics {Dotar & Ghate, 2006, Arcund R4S plant
SReCies hove been reported From this area, The dominant tree community 15 Boeswellie- Sterculio-
Lonnet- Corbipspermem (Datar & Ghate, 2006). There are many forts arownd the clty, Sinhagad
bcing the nearest gne The valleys of the forts contairs 3 typical moist deciducus type of
VERelatign with species ke Toctono grondes, Anogeisses falifolis, Kyoiz cafpcing, Tenminalia
thebuky ete. with some ave rgreen elemems, The waslern boundary of the city [Taluka- dulshi)
I% 3 newly declared sancluary conkRining most deciduous forests with some evarpresn elerments.
All thesa forest patrhes are presently disconnected with cach other and there is ng conoor
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gristing between them for migratian of animals. amangss al! these anly vatal hill compley is ane
spch area which is spread wicely and warioas halls In this Compes are connecied to each other
There 15 propased road which will pass between hill and ILE Law college campus. Fragmeantation
of such area by activities like road constrict. on wil not ondy hamper the vegetation torm the
region where the rosd is oroposed but also aFect the everall ecosystem of the entire hill e ple.
pisturbance of the florg-will ultimately afart the fauna of the area. The road will sleo affect the

LY

corridor for species migration.

D. Rare and threatered elements of the ares

The Law college hill has cnarare and froangrred species named Jotrophe nana Dalzel| & &

Gibsin The spacies is named as nana due ot slunfed habil. The specie s rare and

shreatened and cnly krnown From India, The specles is included in Internatlonal Unlon of

Conservalion of Mature's [IUCN] lish of threatened plants across the globe,

[ntrp:ffwww#cnrpdliﬁ'r.nrgfdpl:a-'l:fﬂﬁdEE'—'.-I!; 21
kel ¥

This specles was assessed regiorally as
mnear Threatened {Tetali er of. 130%] and
later as Endaneersd (Mistra and Singh
A051) when iU was considered endemis
to Maharasktra state. In Maharashira
the =zpecies ic cnly restrcted ko hills
araurd Puae city. The kncwh [ocations of
the spees are Bowdhan, Chatushring
hill, Ghodnadi, katra), Parvat. and
Felhghat. Recently the species has been
eailecied from West Bengal, Bikar and
Jrarkhand  extending  its  range  of
distribution.  However the  speoes
population arg st under threat anc
WICH qeccmmends s consarvation, .'nﬂ
Fune and swvrrowndings the llseribution
of the species is sporadic and g wnder
severe threat. A populetion of Tew
indviduals of this species was found on
the top platealr of Law college hill. Even
[UCN  threat asscssment page of the
CPECES MErKGns its occurrence Froem
Law calfege hill. This is basec on studied
Endemic and threatened Matropho nana devae by Nerlerkar [2015).

Dalzell & A. Gihson from Law Collega hill.
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LK s camments on the species are as aclow

geroako fana is ikredlenes pomariky dus t glaatatiorfafforestatior activities at the largeyt
cubprpulation faround Puned, nvasive species ard hakizat degradatior dus ta various fastars
e inabiity of the citizens. planters and managers o visw Jlaatatiz ang dlhed activities a5 3
tlyreal is its=if tha graatest ealleage for consenaarion of ths soeties. THoi, & na0e 8 asaesed du
vulnerah B at present Becdase of i75 Lreitec ates of acraoancy [ACG0] cf 98 <m®, agzarrerce a:
g phtlomatiars, and the cont nag decl nesin the area, ente 1t sndeaal 7y o Pagitat and number

rf matere e doaals”

a5 per IWCh tne tatal estimatsc popllalion witk iy fune by is BR0-700 mztne mcivid aals ehich
is Ihe largest subpapalztior r;ﬁlcurdeu ta cate foe this speries. Fozirates wl otber leca il os apart
frofe the anes pravdas ahﬁu’n,'n*u rot aval able s ane spou aled e e smal e than the Pune
subpupulaner. Thos s uaknown iF e popuatian is zeve ey ogmented o nat.

It can be suramarieed that conseryaticn o th's spacies & Fghiy essetal e [ pat st ins-2asedd
humar intepfpEorco on kil around Fene. Sarict protectizo of th Fofwall cnnssree Fre species.
ol :

¥ *
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APPENDX 1: LIST OF SPECIES
| 5. Grril-,- Species Name o Local Hame Habit | Distributi |
N | | o
| varicus |
- | B | | oned |
1| ANMHNONACEAS | Annana squamosa L. | TS | Toen BS, e
2 _ Milivsa  tomentota  [Foxol) ' 1 Tres HE i
1.5irlair |
B | Palyalthia longifola 5ann ) wlaT e Tiee WS, HT
© | Trarakes ,
MENISFERMACEAE _:‘, ‘Coceulus hirsutus L' Jicls CIEGER) | Chimber | W, FS,
N B 4T |
i Tln-n-SJ:lura cordifoua i ld.) “ﬁa = Ol rgaer | BS, W,
cokf & Thors. ES, HT
CLEOMAZEAL y Cleoms simplicifella Hook S % | st | Herks ES
: ; -
, Thams [ —
CAPPARALZAE Capparis grandis L[, TS Mrap L EE
| - _
COCHLOZPLRMAZEAS  Cochlospermum religicsum [L.) JITT Trop ES, 1
A5t |
FLACOUIRFIACE &K | Flagourtla  indica [3wurrm.f] Tres | WwE, ES,
Merr. _ HT
. b
POLYGALACFAE | Polygala arvensis wild, CHeil | ES
PORTULAL ACEAE | Portulaca oleraora L. Her by By HT
MAALVALLAE | Bombax celba L. FEEET | Tree | 35T
Grewla tilifaliz vah TTHIT Trog VS BN |
i | | ) | HT
Grewts flavescens |yssy, | Hr Shouu | 35, W
ES T
—_— S — ] s
Sda acata Iarm f He-a | S ES,
L ) | HI
Thospesia pnpuln:.a-,L 15rland | ,;‘E—-r | Tree | Bt
| Trlumfetta rotundifoha Lam . ety | F!-:S, Wt
———— Il L E5 HT
hiMIOCARFACEAS | Muntinga calabura L. fmTTT S | Tree 33
OrAL DECIAF " Oxalis carmiculata -. K= H=it | BS, £5
E 5
Balsandibsgza s I Impatians balsaming |, ' = Herk ] AT |
| RUTACzAL i Aeple marmelas (L] Corr. | Fres B | FT

R
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!
2 ,I | Murraya kownigii (L i SEreng. | i | Shrab 85
23 | BURSIKAZEAE | Boswellia sesrata Rovh. ex Aol | Treu | s, ES, |
caleb _ H1
" 24 | ME_IACEAE 1 Aphanamixis polystaclya Twall | Treg |“ BS |
4 R.Parser
25 ‘ Azadirachta indica A. Juss. _ = Trpe Wi 05, |
l 1" | bt |
26 - Gymnosparig senegalensis | figm Cshrub | wWS.ES. |
| JLar] Loas, ) | HT .
27 | M- AR ACEAE 2lryphus mauritiana Lak, HT | Tree B, W5,
L | e
24 _'Eiz-,rphus oemaplia [L.] 2000 : Zh-ah £5, HT |
3 | Iyphus. aylepyrus  Repe ! | A [ Ve BL, WL
| . _| i1, _— | | =i
3| vIACEAT Ampelacissys latifoha [Soseb ) | Clinder | WS AT
4 Planch, i _ | |
EN ' | Cayratia trifolla 1L Domn. | Chimber | 25,
32 Cissus woodrowil [Stapl ev | Prm Skrib | W3 Es, |
| Caak! Sant | - | HT
|_'33 ANACARDIACEAS [5¢hleichera eleasa (o) | =T | T-=e | BS, '
L .
34 o | Lannea corornandaliiga _| ;:ng Tres | B s,
tHowtE ) hierr, . E:, 4T
15 | Mangiferaindical. —|_;_—.;|1 Tree | 3K
36 | FARACEAE | Hutea monospenna  Lami! | I=0 Tieu | W5, E5,
'-EII.I|'.:-. . HT
a7 o | Dalbergia iﬁeulamj - | =y BT |l | 35, W3 |
I | ET _
38 Dalbergla melancavlon Guill. & lerriy Troe | R5WS
| ' Perr, | ES',,HT!
35 | Dalbergia sissaa 2, | Tree | HT
dy T Cresmind lum Ié:ﬁrum o ‘ . | Sarh | WY ES, |
— | ] - - B Hnr |
41 | Erythring subergsa fowa, | O : LI i
— - | | .
43 Gliritidia sepaum ‘acn,) Kunth. T L Trag B, wes,
P |
e — exSreud. - . - | !i HT
A3 | Pangamia pinnata 1. Perre I AT . Tree | WS, HT |
et | Vigna radiata [. | Wikssck | S T | Climber | W5, Es

e — —

———— e .
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o 2 i
. . e B o Ul =
ey
|
| ¢
|
| 45 | CabsAnLPINIACERE ‘ Bauhinia racemasa Lamls. ' STTeaT | Treg HTE Y
-
L L. | — =
I 45 ‘ Bawhiniz wariegata L. Eapm | Trae Wi g5,
47 | Cassla Flstuly . CEiE) Truep BE, W5,
£S5 HT
a2z Drelonix regia (Boj ex Hopk.) Raf: " T3 R1gT Tree B, W3,
- 0
s Peltophorim  precocarpun | SRTAET Tree | B, ws, |
_ o 0] KRy E3 HT
e 11 Senna tora L) Ruxk. 2 ok gt Herln W
51| 47| Benna uniflora (MIlLY H.5. Irwin | e Marls | B3 WS,
% Barnea F5, HT
redy # 1T i
L2 | Ry | Tarmarindus indicus L. T | Tree ES. W,
| . ; | HI
53 | WIKOSACEAE: 7 Acacia chundra |Rethieronilld, | g | Tree 35, W,
LT
— | i |
54 Aracia  leucophioea  [Roxb} | Eay Trew 35wy,
wihlig i3 H” |
5 Acacia pitotica L.} willd i Trer 05 |
e | | Albizia lebback L) wild. i Tree RS FT |
| =7 Dichrostachys cimareg (LWt & | 2737 T8 38 Frub BS, WS
& A
Arm. [ ' | |
e Leucaena lewcocephala flamkl] | gy Tree [45, WS,
. da Wit T Fs, 4T
5% Samanea saman (lacg i Merr, | @ & Tree | HT
D | COMRRETACLAS Anogeissuos latifolia (Rosb. ex | grEer T em WS, S, |
D 1 wveall HT
61 Cornbretum owalifolium B, Climbkes | EaeHT
B2 E'r—HT:‘-"-'EE-'-"-E Eucalyptus plobutus Lazill. =i Tras L i
bl Psidium guapava .. | P Wk, T
b ] Eycyeium cumini (. Sseels T Tres HT |
—_— . | ™, |
RS | LYTH3ACEAL | Lagerskroemia parviflora Roxk. | Tree Wi kT
56 | PASSIFIORACENE Passiflora foetida L | | Climber | B5, ES
57 | CUTJRBITACEAS Mukia maderaspatana (L | Climber | W5
L Fasm,




ER ' Solena amlewlcavlis  {Lamk] | mE | Climbar | L8
Carnhi
53 | RUEIMCEAF Cerlscoides  turgida  (Rosn)| &zf Tree | HT !
Tirveng.
T Morinda pubescens ). L 5midh | R4 Tree B3, Wb,
,_ ES. k™
s Neolamarckia cadamba (ioxh.)’| Fgg Tras HT
Siofssar
7o | ASTERACEAL Avanthospermum hispid hzsh BS, HT
N,
71 v ) Ageratum copvyrides L. TS | Herk BS |
74 - | Bidens bilernata Loy, | [lara B4, ES |
EE | Blawvillea acmella L | Herb: | 45, 'ws,
Es HT
TE i Blumea acera (st OO =ITET ' Hern ES. HT
g .1 d L .
77 . Cusmas biplnnatas Cav FLHITE | Aerk 3% WL
; ES, FT
Ta Ecllpta prostraks 'L L. Heh] He-n WL A
739 Launaga Intybacea [lacyg.) STET | Aerb B
Bradgwverd
ai lagasces miellis Cav. 2NgE Hert MT
a1 Pasthenium hysleropharus L, | srazamae Herb B Wit
| HT
e | Sanchus oleracews L. Herk | AT .’
E3 | Synedrella wials [_usw i Groy Hesl RS, ws |
ES. HT
24 Tridax procumbens _. =iy | hort | 35, WS, |
| ' E%, HT
52 ®anthium indicum Ko T2 | Hera N = |
8E | EGCnaCEAE | Diespyres malabarica (Jua 1 | T | Trze ES. 4T
Hoadel, | l
e o i {
as Diaspyros rmelanmylon Soao. rrm | Tres WL, L |
—1 | HT |
88 | OLEnCES: Jasminurm rmalabarizsrm v, FET | Shrul: i E5, -~
oy o 3 !
&9 | Myctanthes arbor-iristis _ T | hee | B5, WS, |
E%. HT
= |
| 3| arcovnarear | Alstonia schalaris (L) R, O FaTar Tre= | ES.AT ‘
-_-___-—_




&l b

HT

o1 Calatropis pizantea <L) R. Qr, =
T oz Carissa canpesta wahl va- FIET Shrub | W& HT
gl Cascabeta thevetia |} lippoid | T Tree WS T
54 Cerppegia bulbosa Eoxp war,| - Lhrber | EX
Lrulbosa
35 Cerapegia hirsula Wi, & 2. EAIY| Cimber | F%
e o 4 Crvpiolepis dubla (dur=. [ = Climaer | W, £5,
| MLR.Ameida | b
17 Oregea valublls (LE) Benth. ex | Z5omsd Climbar | D%, ws,
Foaok. b £S5 HT
L C | Hemidesmus indicus () Schult. | 317 =0 Climasr | 35, WE,
u | var. indicus - | ES H”
g3 w A Tylaphora dalzetla Hook.F. Climbar | 05, HT
140 | Wrightia tinctaria R.5-. F=T Trog ES
3 .
1M | BORAGINACEAT Covdia dichotoma Farst RidRT Trives HT
g Efretia lagvis Rouh. ety | Trena B5, W,
FS HT
103 Trichodesma Inghcum (L) Lehm. | w327 Herk BY. WS,
| ES, 11
[0 | CONVOLVULA ZAE Argyreia cuneals Wld) Ker- | gg) Gait Chiraber | WE HT
el -
1a= Evoivulus alsingides L. DL TIETY Hr it WS FT
=
10 Ipameoca eritcarpa A. 3. Clirier | BS, W6,
E5, 2T
107 | Ipomaea it iL.) Aotn. i Chinker | RS
138 Ipomaea muricata {L 1. Crnhar | Rie ®5
25 HI
05 Hives Hypocraterilargus Chewsy | mrsdar Clintlnr | w
120 | BIGNOMNIACTAE Dulichandrane falcara (Vesl ex | Frofem™ Traz Wa, EX,
| | T ] 3eem T
111 Hetercphragma quadriloculare | sy Trog EX
ce— [Fosb ) Ko Sehuorr,
LIy lacaranda acutifolia -umb. ST Troe HT
=1 | Sl |




| 112 | | Tecoma ztans (L.) Kunth. | q-‘.a-rnﬁ | Sheab ' W HT
_]ﬁ'| ACANTHACEAE | Diptetacanthus patwius u:u-:q] o | Herb | WS ]
| | Wuaes | |
115  Rasteliularla  dlffusa il | —| Fert | g5, H™ |
| | Mees ls | |
116 | VERDLMACEAF | Durania erecta L + Shrub | HY |
f 1.7 ' Gmeling arh]:-rea Fegk. ] e ur __| Tras A3, AL,
I | | HT |
| 1°H | | Hyptis suavealens Pot [ | Herl; | W, ES, |
| N e |_ | HT |
119 |I o lantana camara |, ugr ;n:uleata ST | Shrb [t5, WG, |
iL 1 Mali, | | | ES HT |
| | Lavandula &lpinnata |Fh:|[ 1] 1, |}_—,‘=-—U1- | He-n WhCE, |
= _wm Ktee. _J — LM
J 7 ¢ | Tectona grandis|. L | Trae by, wes, |
& : : EL, T [
122 | MYCTAGINAGLAE I' Boerhavia diftusa | | ?}*ﬁr_  THere  Taswm
} | | LS. HT |
| ] Buugainuima spectabilly | ANTEET |?LE T{EHF__
| [ wd]ld. | i ! |
134 AMARANTHACERE | Achyranthes aspera L C3uTEr He'B | DS, W, _I
| | | | FS, 4T
125 | - TAI:ernanﬁ-Esrlism | Herk | us, W,
- ! 1 | ES, AT .|
1_I'ienu':u:u:n:Iiur1|'| album L. ] | Herk: WS, |
LORANTIACE AF ' bendrophthoe falcata |1 [T CRwrgsit | 4T
. | Ettingsb, | - _I r [
128 | Sah ralargag |Els-1.rr|5 quad?pa-?ta Sale. -:.-_l ﬂﬁ?ﬂ e b | WS WS, nr _I
L__ L | OPire. I I I
129  [tnekmabemt IE T |
L e EE | . L
130 PUTRAM IVACCA: IF"LILFEFIjhu'H runhurghu veal. | TEAT | Trea |' HT _|
P EUMIORBIACEAE | Acalysha cllints Forens ] ~ Hem [ Rswn
132 ' Eupharbia geniculata Jrteg | ZEmuY | Hevb | ES wa ]
—— e 1T ER
133 | Cupharbia hirty - CHerk a5 e,
. | | ES.HT |
134 Jatropha cureas . ' AR W= Tren s |
m_ | latrapha nana Cg.. - .|__ B BT 'ﬁ_ ]

15 - -
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13 | | Ricinus carmmunis L, e Shrub | S, AT
E? PHTLLAN "HACE A lr Fhyllznthus ennbllca L H @ Tres :-.-".-'S, HT |
Tﬁ | Fluegees leutopyrus w.lid CI'E-'-'.";‘-:ET | Shrub ' BS, by, B

: ES. HT |
134 | Phyllanthus maderas patensis . | Herl S We,
| - ES —l

140 | UIMACLA | Holoptelua inkegrlfolia #lanch. | gz | Tier WS, T
BT ) | Trema arlentalis B ume |.EF'|.§.'-' I._ree WH-S_ Wi

162 | MGRACERE » Filus bengalansis L '.3-5' Teow WE T

143 | - " | Ficus racemosa L. : g7 | Trae [ BS, W5

144 | | FiCws religiosa I | O F-T'ec- T
145 HYFUIDACEAE | Curculigo atthioides Gaerin, ECEs etk om

h X |

145 | AGAVACLAE ] E | Agave americana | yar, ' ORTOTS | Shruk | WE E

147 | DIQSCCRIACFAF Digscarea bulblfora L. | FTE| Chimbar | ES WS, |

| | | ES,FT

148 Dioscorea appeshifolia L. i CCherbee WS |

IEEN | Dloscorea pentaphylia L. N ! | Chmbar | Ly

1530 | COLCHICACEAE iphigenia Indica 4. Gray ‘ kerh | £5

151 | ASPARMLATEAE | ASparagus racemosus Willd, =y | Cfintber | 35, Wi,
| | _ | £5, 4T

152 | Chlorophytum lasum E. 3. | karh | BE, ws,

- < | | L% |

153 _ ! Orimia ingdroe Jessmp | LAFTET | Herk | 145, ES

154 Ledebrouwria  revoluta  [L1)] | AT Hera | BE, W5 |

e | Jessap S HT
=35 | CORAMTIINACEAE Lammelina benphalonszis | . | F=r Heth | BS, Wi, |
. o ESHHT _

155 | | Cyanotss cristata ) 2.00n T Herly | B3, W,
—= _ ' ES. HT

15?‘ Cyanaotis tuberosy (Foxt: | | | He st | BS, s |
— Sthult & Sclw-ef.

158 OYPEAACFAc | Kyllinga brevifolia Rulh. ‘ bl ‘ [S, v,
o | 25, 1T

155 | B EsE | Aplugda mutica 1 | Tz Herk | s, HT
W | Chleris barbata Swartz | digg= Tl S, WS,
N L | | z5, '

———rErTETE e —

e




162 Cymbapopon martimi Yats. EwEEr Herlx WS, HT I'
152 Cynodon dactylan Mers E',_-_‘:IT | herb CENRT IS
ES HT
163 Dactyloctenium Jcgvptium | T H)gEw | Herb 53, WS
il
154 Echlnachloa colama il JLink |« Hera LS
265 Heterpogon ¢ontartus (L) P | Ea Hurb s LS,
8 Ll
Bazrw. r | | AT
¢ Detalz of ha zones: W% western slopes: S35 Easwem slopes: 55 Base of
tha hill; HT: Hill wop. =~
- lf.
AFPPENDIX 2: LIST OF PLANT SPECIES FROM ILS LAW COLLEGE CAMPLUS.
it
Lagal
Sr.no | Family Species Hame | Name Habit
L | AMMNOMACEA: ANNONE sqUAMOsD L, HATRE | Tres
: ARrona retlculata L. | ATHS Trza
wrET
L ! Polyalthia langifolia (Sonn.) Thweites HeTF Tree
A | MFNISPERMACEAL Cocculus hirsutus L) Disl S I | (ke
Tinospora cardfeia (Wil | Fock f 5
5 | Thams, ) | Tad | Himbzr
& | FORTULACA [AS Partulaca olerages L. | ~eih
7| MALVACEAE | Bambaxceioa L, ATETAT gt
| :
& | Ceiba pentandra L) Caemn. Al Trep
) Hipiscus rasa-sinensls L. A “hrub
12 Thespesia papubnea (L] Soland 3 | Tree
il | DXA_IDACLAE Cxalls carniculata L. “}I'T:.'?:r | Hero
: !
12 | RuTACEAE Acgle matmelos 1L Crrr. dod | Tres
13 Limanla acidissima L. T | Tiew
"17 [Page
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Murraya koentgll (_ 1 Spreng.

TR

15 | BIMARULALLAE Ailanthus gapla Rowb, Tier
Aphanamixis pofystachya fWall i
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