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M YTRAH ENERGY (INDIA) LIMITED

CORPORATE SOCIAL RESPONSIBILITY (CSR) POLICY

Preamble

Mytrah Energy (India) Limited, along with its subsidiaries, which have been set-up as Special Purpose
Vehicles (SPVs), hereinafter collectively referred to as “Mytrah”) isin the business of setting up of Wind
Power Projects across India.

Social Responsibility is a proposition that is aligned with our values and with the Commitment to
contribute to energy security of India. We believe that CSRis an essential element of core business.

Mytrah derives its inspiration for continued commitment to CSRfrom the Indian tradition of
giving backtocommunity and Gandhiji’s Trusteeship concept.

Towards achieving harmony between business interests and our socio-economic and environmental
responsibility, a conscious effort is being made to align ourselves with Millennium Development Goals
and Schedule VIl of the Companies Act 2013.

Definitions

i "Act" meansthe Companies Act, 2013 and the rules made thereunder, including any modifications,
amendments or re-enactment thereof.

ii. "Agency" (or Agencies) means any Section 8 Company or a registered trust/ society/ NGO/
institution, performing social services for the benefit of the society and excluding a registered
trust/society/ NGO/ institution/ Section 8 Company which isformed by the Company or its holding
or subsidiary company/companies.

iii. “Board” shall mean the Board of Directors of the Company.

iv. “Company” shall mean Mytrah and wherever the context requires shall signify the Company acting
through its Board.

V. “CSR” means Corporate Social Responsibility.
Vi. "CSR Annual Plan" shall mean the annual plan detailing the CSRexpenditure for the year

Vii. "CSR Committee" means the Corporate Social Responsibility Committee constituted by the Board
of the Company in accordance with the Act, consisting of three or more directors, out of which at
least one Director shall be independent director.

viii. “CSR Expenditure” means all CSR Expenditure of the Company as approved by the Board upon
recommendation of the CSR Committee, including the following:-

a) contribution to CSR Projects which shall be implemented and/or executed by the Company;

b) Contribution to CSRProjects (including for corpus asrequired) which shall be implemented and/ or
executed by any Agency.

c) Any other contributions covered under Schedule VIl to the Act.

iX. "CSR Policy" relatesto the CSRoutlook of the Company and the activities to be undertaken by the
company as specified in Schedule VIl to the Act and the expenditure thereon, excluding activities
undertaken in pursuance of normal course of business of a company.
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3. CSRStrategy:
Mytrah’s CSR initiatives are broadly classified into Community, Workplace, Marketplace and
Environment. Mytrah considers Community as priority area of intervention and is committed to take up
result oriented projects/programmes essentially guided by Needs analysis and Consultations.
Mytrah may also consider undertaking or supporting CSRinitiatives beyond its geography and Affirmative
Action on matters of national importance based on community need and exigencies including natural
disasters etc. involving stakeholders opinion and evaluative process.

3.1 CSR Vision:

To be the catalysts of positive change in the society
3.2 Mission:

To contribute towards improving the quality of life of our neighborhood communities and society at large
following a participatory development-oriented approach

Based on thisthought process, the Mytrah CSRpolicy has been framed to drive planning, implementation
and evaluation of initiatives and resources.

4. Corporate Social Responsibility Policy Framew ork:
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CSR POLICY FRAMEWORK

Neighborhood community & Employees

Society at large

¥ Employee Engagement in
Promote green future #§ Workplace betterment of workplace
for all stakeholders & society

Proactive in sharing ## ¥ Comprehensive

our contribution to development of
sustainable neighborhood
development communities and society
at large
Customers, vendors, Investors, Neighborhood Communities
Employees & Society at large
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4.1 Mytrah’s CSR Policy:

Mytrah is committed to ensuring social wellbeing of the society and communities through its Corporate
Social Responsibility (CSR) initiatives. While we will endeavor to achieve our larger objective of community
empowerment, our focus will be on

Projects or programmes relating to activities specified in Schedule VIl to the Act and Millennium
Development Goals or

Projects or programmes relating to activities undertaken by the board of directors of a Company in
pursuance of recommendations of the CSR committee of the Board as per declared CSR policy of the
company subject to the condition that such policy will cover subjects enumerated in Schedule VIl of the
Act.

In addition, Mytrah is committed to build a sustainable society and preserving environment through core
business and community based initiatives. We endeavor to significantly improve our performance in the
areas of energy, fuel and water conservation, green plantation and waste management & recycling. We
are committed to promotion of bio-diversity and environment protection in our neighborhood and
beyond.

Undertaking CSR Activities.

Mytrah will undertake its CSR activities, as approved by the CSRcommittee, through a trust or such other
entity / organization as approved by the CSRcommittee.

Implementation Structure

The CSRactivities shall be undertaken either directly or through one or more registered trusts or societies
or foundations with an established track record in undertaking similar programs or projects.

The Committee shall specify the project or programmes to be undertaken through these entities, the
modalities of utilization of funds on such projects and programmes and the monitoring and reporting
mechanism.

Additionally, the Company may also collaborate with other entities for undertaking projects or
programmes or CSR activities in such a manner that the CSRcommittees of respective companiesarein a
position to report separately on such projects or programmes in accordance with the Regulations.

The CSRprojects or programmes or Activities will be undertaken in India only

Any surpluses arising out of CSR projects or programmes or activities shall not form part of the business
profits of the Company.

Monitoring mechanism

All projectsand programmeswill be monitored by the company CSRteam asdesignated by the committee,
based on the reports and regular field visits. The monitoring process will cover both programme and
financial reviews.

Composition, Roles & Responsibilities of the CSR Committee

Keepingin line with section 135 of the Companies Act, 2013 and the rulesthereunder (hereinafter referred
to as 'the Act'), the Board of Directors of the Company shall form a Corporate Social Responsibility
Committee (hereinafter referred to as the 'CSR Committee') headed by an independent director, to inter
alia, carry out the following functions:-

i. To formulate and recommend to the Board, a Corporate Social Responsibility Policy which shall
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indicate the activities to be undertaken by the Company as specified in Schedule VIl of the
Companies Act, 2013 and rules made thereunder;

To recommend the amount of expenditure to be incurred on the CSR activities.
To monitor the implementation of framework of CSR Policy.

To carry out any other function as mandated by the Board from time to time and / or enforced by
any statutory notification, amendment or modification asmay be applicable or asmay be necessary
or appropriate for performance of its duties.

Duties of the Board and CSR Committee

Board of Directors

The Board shall include in its Report the annual report on CSR Projects as per the format provided in the
Annexure to the Rules prescribed under the Companies Act, 2013.

CSR Committee

The CSR Committee shall monitor the implementation of the CSR Policy and CSR Plan. For this
purpose, the CSR Committee shall meet at least twice a year.

In discharge of CSR functions of the Company, the CSR Committee shall be directly responsible to
the Board for any act that may be required to be done by the CSR Committee in furtherance of its
statutory obligations, or asrequired by the Board.

The CSR Committee shall place before the Board in May/July every year a responsibility statement
of the CSR Committee that the implementation and monitoring of CSRPolicy, isin compliance with
CSRobjectives and Policy of the company for inclusion in the Board's Report.

The CSR Committee shall ensure that the CSR Policy and finalized Annual Plan is displayed on the
Company's website.

Fund allocation and others:

Fund allocation

The Company, in every Financial Year, shall endeavor to spend such feasible amount as CSR
Expenditure, which shall not be restricted by the statutory limit of a specified percentage of its
average net profits of the immediately preceding three Financial Years. However, the
aforementioned CSRExpenditure in any Financial Year shall be 2% of Company's average Net profits
for the three immediately preceding Financial Years.

The CSR Committee shall prepare a CSR Annual Plan for the above which shall include:
a. ldentified CSRProjects

b. Planned outlay (Budget)

c. Implementation Schedules

Total outlay in the CSR Annual Plan shall be approved by the Board upon recommendation by the
CSR Committee

In case the Company fails to spend the statutory minimum limit of 2% of Company's average net
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profits of the immediately preceding three years, in any given financial year, the Board shall specify
the reasons for the same in itsreport in terms of clause (0) of sub-section (3) of section 134 of the
Act.

Il. Others

i. The CSRCommittee shall ensure that major portion of the CSRexpenditure in the Annual Plan shall
be for the Projects as per CSR objectives. However, there shall not be any preference given to any
particular projects for budgetary allocation and it shall be made purely as per the identified CSR
Projects on need basis.

ii.  Any surplus arising out of the CSR Projects shall not form a part of the business profit of the
Company.

11. Review Periodicity and Amendment:

i. CSRAnnual Plan may be revised/ modified/amended by the CSR Committee at such intervals as it
may deem fit.

12. INTERVENTION M ATRIX FOR THE NEXT 3 YEARS: 2015-18

Internal & External

Stakeholders Strategic Objective Area of Intervention
Community To contribute to Education:
comprehensive . L
b e Support Primary and secondary education in
development of .
, neighborhood Govt. schools and beyond
neighborhood
communities Health:
e Strengthening service delivery of Govt.
hospitals
e Preventive and Primary health care at the door
step of community
Livelihoods:
e Employability trainings
e Additional livelihood opportunities
Sports:
e Promotion of nationally recognized sports
Workplace To engage employeesin |e Reduction of carbon foot print, Natural resource
betterment of conservation
workplace and society e Fuel, water & energy conservation and
Waste Management
e Fmnlovee narticinatinn/ecantributinn in CSR
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Internal & External
Stakeholders

Strategic Objective Area of Intervention

Environment To promote a green future | Bio diversity protection & Tree plantation
e Energy, fuel and water conservation
e Waste Management & recycling

for all stakeholders

M arketplace To be proactive in sharing e Compliance to Companies Act-2013
our contribution to e Sharing of CSRnews through internal
sustainable development news letter

e Reportingto Local administration on
CSR
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Mytrah Energy (India) Ltd| Make/Model | GE / GE-1.7| GE / GE-2.3| SUZLON / S-111

Name of Site Aspari Rating 1700 kW | 2300 kW | 2100 kW RECEPTOR H MYTRAH
Name of District Kurnool Hub Height 80m 94 m 90 m GE-1.7 WTG ’f

Name of Applicant

Mytrah Energy (India) Ltd

Micrositing Drawing of 200.5 MW Windfarm at
Name of State Andhra Pradesh Rotor @ 103 m 116 m 111.8 m GE-2.3 WTG ‘f Aspari,Kurnool Dist, Andhra Pradesh

\Wind Farm Capacity|200.5 MW No. of WTGs | 30 44 23 s-111 W16 D
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ANNEXURE -1V

Shadow Hicker

Shadow flicker isthe term used to describe the effect caused by the shadows cast by moving wind
turbine blades when the sun is visible. Shadow flicker occurs when the shadow cast by the moving
blades of a wind turbine passes through a window or a door. The effect of the shadow moving
around with the blade makes it seem as if a shadow is flickering with each blade passing by (large
wind turbines have three blades, so three times per rotation) - comparable to someone turning on
and off the light in rapid succession. This can result in alternating changes in light intensity
perceived by viewers. Snce wind turbines are usually located relatively far from potential shadow
receptors.

There isanecdotal evidence inter nationally that shadow flicker could lead to stress and headaches.
There is also a fear that shadow flicker, especially in the range of 2.5-50 Hertz (2.5-50 cycles per
second) could lead to seizuresin epileptics and may also scare away livestock.

Shadows will be cast on specific days of the year and will move from one point to another relatively
quickly. And certain areas are more susceptible to shadow effects at certain times of the day. Areas
to the west of the wind turbine would experience these effectsasthe sun rises. Areasto the north
would experience the effects during the day. Areas to the east would experience these asthe sun
sets. The shadows cast by the wind turbine blades will be narrow, be of low intensity and move
rapidly at the receptor. The closer areceptor isto the wind turbine, the more intense the shadows,
as a greater proportion of the sun is blocked by the rotating wind turbine blades.

Although different countries have different guideline document for shadow flickering as shown
in Annexure X. i.e Germany and provinces considered Maximum 30 min/day and 30hrs/year
worst case scenario, 8 hr/year actual exposure.

All the identified project turbine locations are in general away from the main villages with human
settlements. However, few locations were identified to be located close to temporary household
or crop storage area, temple and a school. These can be considered as receptors of shadow
flickering from project turbines. During the site survey, thirty-three (33) receptorsidentified within
1km of the project turbines were identified as potential shadow receptors. The details of the
shadow receptors are provided in the details of the shadow receptor are provided in the Table
below:

Table: 1: Details of Shadow Receptor Locations

Turbine Make / Model - GE/ GE-1.7 (1700 kW)

Capacity - 51 MW (30 x 1700 kW)

Turbine Zon Eastings Northings Nearest Distan Directi Recepto
Name e [m] [m] House/ Struct ce (in on r 1D
ure/ Religious km.) consider
Structure ed
1 ASP-05 43P | 757261 1711975 | Residential 0.67 WNW REC-1
Area of Aspari
Village
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Turbine
INETLE

ASP-06

Zon
e

43P

Eastings
[m]

757243

Northings
[m]

1711584

Nearest
House/ Struct

ure/ Religious
Structure
Residential
Area of Aspari
Village

Distan
ce (in

km.)

0.9

FINAL ESIA REPORT

Directi

on

NW

Recepto

r 1D

consider

ed
REC-1

ASP-07

43P

757310

1711204

Residential
Area of Aspari
Village

1.22

NW

REC-1

ASP-08

43P

757347

1710783

Residential
Area of Aspari
Village

1.65

NNW

REC-1

ASP-09

43P

757502

1710209

Residential
Area of Aspari
Village

2.2

NNW

REC-1

ASP-10

43P

757375

1709837

Residential
Area of Aspari
Village

2.48

NNW

REC-1

ASP-11

43P

757558

1709442

Residential
Area of
Devnabanda
Village

2.7

REC-1

ASP-12

43P

757588

1709041

Residential
Area of
Devnabanda
Village

2.7

REC-2

ASP-13

43P

757527

1708697

Residential
Area of
Devnabanda
Village

2.82

REC-3

10

ASP-14

43P

757442

1708239

Residential
Area of
Devnabanda
Village

ENE

REC-4

11

ASP-15

43P

757288

1707875

Residential
Area of
Joharapuram
Village

2.8

REC-5

12

ASP-16

43P

757326

1707485

Residential
Area of
Joharapuram
Village

2.4

REC-5

13

ASP-17

43P

757359

1707097

Residential
Area of
Joharapuram
Village

REC-5

14

ASP-18

43P

758578

1706541

Residential
Area of

1.68

REC-6
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Turbine
INETLE

Zon
e

Eastings
[m]

Northings
[m]

Nearest
House/ Struct

ure/ Religious
Structure
Joharapuram
Village

Distan
ce (in
km.)

FINAL ESIA REPORT

Directi
on

Recepto
r 1D
consider
ed

15

ASP-19

43P

758419

1706140

Residential
Area of
Joharapuram
Village

1.2

REC-6

16

ASP-21

43P

758308

1705654

Residential
Area of
Joharapuram
Village

0.75

REC-6

17

ASP-22

43P

758570

1705047

Residential
Area of
Joharapuram
Village

0.35

WSwW

REC-6

18

ASP-23

43P

758653

1704647

Residential
Area of
Joharapuram
Village

0.45

WNW

REC-7

19

ASP-24

43P

758778

1704140

Residential
Area of
Joharapuram
Village

0.81

WNW

REC-8

20

ASP-25

43P

758867

1709056

Residential
Area of
Devnabanda
Village

1.43

REC-9

21

ASP-26

43P

758895

1708587

Residential
Area of
Devnabanda
Village

15

ENE

REC-10

22

ASP-27

43P

759051

1708106

Residential
Area of
Devnabanda
Village

1.6

ENE

REC-10

23

ASP-28

43P

759065

1707554

Residential
Area of
Devnabanda
Village

1.9

NE

REC-10

24

ASP-29

43P

759028

1706962

Residential
Area of
Joharapuram
Village

2.2

REC-11

25

ASP-61

43P

759968

1702844

Residential
Area of

2.7

NW

REC-12
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Turbine Zon Eastings Northings Nearest Distan Directi Recepto
Name e [m] [m] House/ Struct ce (in on r 1D

ure/ Religious km.) consider
Structure ed
Joharapuram
Village

26 ASP-62 43P | 759612 1702434 | Residential 2.8 NW REC-12
Area of
Joharapuram
Village
27 ASP-63 43P | 759085 1702090 | Residential 2.8 NNW REC-12
Area of
Joharapuram
Village
28 ASP-64 43P 758817 1701713 Residential 3 NNW REC-12
Area of
Joharapuram
Village
29 ASP-65 43P | 758728 1701288 | Cluster of 2.05 SSW REC-13
Houses near
to Kottala
Village
30 ASP-66 43P | 758475 1700917 | Cluster of 1.63 SSW REC-14
Houses near
to Kottala
Village

Table: 2: Details of Shadow Receptor Locations

Turbine Make/ Model - GE/ GE-2.3 (2300 kW)
Capacity -101.2 MW (44 x 2300 kW)
Turbine Zon Eastings Northings Nearest Distan Directi Recepto
Name e [m] [m] House/ Structur  ce (in on r D

e/ Religious km.) consider

Structure ed
1 ASP-40 43P | 762045 1703492 | Residential 2.3 SE REC-15
Area of Hosuru
Village

2 ASP-44 43P | 764159 1705373 | Residential 1.08 WSswW REC-16
Area of Pedda
hulti Village
3 ASP-46 43P | 764756 1704668 | Residential 1.8 WNW REC-16
Area of Pedda
hulti Village
4 ASP-47 43P | 765128 1704150 | Residential 2.2 WNW REC-17
Area of Pedda
hulti Village
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Turbine
Name

ASP-48

Zon
e

43P

Eastings
[m]

765098

Northings
[m]

1703738

Nearest
House/ Structur

e/ Religious
Structure
Residential
Area of Hosuru
Village

Distan

ce (in
km.)

1.3

FINAL ESIA REPORT

Directi

on

Recepto
r D
consider
ed
REC-18

ASP-49

43P

765260

1703298

Residential
Area of Hosuru
Village

REC-19

ASP-50

43P

765867

1706402

Residential
Area of Chinna
hulti Village

1.96

WNW

REC-20

ASP-52

43P

766475

1705879

Cluster of
Houses near to
pattikonda
Village

1.1

REC-21

ASP-53

43P

766062

1705165

Single structure

0.3

NNE

REC-21

10

ASP-54

43P

766153

1704752

Single structure

0.3

WNW

REC-22

11

ASP-55

43P

766602

1704033

Residential
Area of
Pattikonda
Village

1.24

REC-23

12

ASP-67

43P

760739

1700107

Cluster of
Houses near to
Kottala Village

2.7

WSwW

REC-24

13

ASP-68

43P

760705

1699716

Cluster of
Houses near to
Kottala Village

2.58

WSwW

REC-24

14

ASP-69

43P

760529

1699171

Cluster of
Houses near to
Kottala Village

2.35

REC-25

15

ASP-70

43P

760371

1698780

Cluster of
Houses near to
Kottala Village

2.23

WNW

REC-26

16

ASP-71

43P

762453

1702975

Residential
Area of Hosuru
Village

1.68

REC-27

17

ASP-72

43P

762368

1702547

Residential
Area of Hosuru
Village

1.52

ESE

REC-28

18

ASP-73

43P

762381

1702128

Residential
Area of Hosuru
Village

1.42

REC-28

19

ASP-74

43P

762375

1701603

Residential
Area of Hosuru
Village

1.5

REC-29
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Turbine
Name

ASP-76

Zon
e

43P

Eastings
[m]

764604

Northings
[m]

1700636

Nearest
House/ Structur

e/ Religious
Structure
Residential
Area of Hosuru
Village

Distan

ce (in
km.)

FINAL ESIA REPORT

Directi
on

NNW

Recepto
r D
consider
ed
REC-30

21

ASP-78

43P

764632

1699870

Residential
Area of Hosuru
Village

1.49

REC-31

22

ASP-79

43P

764816

1699152

Residential
Area of Hosuru
Village

1.76

NE

REC-32

23

ASP-80

43P

764859

1698762

Residential
Area of Hosuru
Village

2.02

NE

REC-33

24

ASP-81

43P

767051

1701808

Residential
Area of
Putchakayalam
ada Village

1.3

REC-34

25

ASP-82

43P

767427

1701435

Residential
Area of
Putchakayalam
ada Village

1.3

REC-34

26

ASP-83

43P

767550

1701037

Residential
Area of
Putchakayalam
ada Village

1.2

WSW

REC-84

27

ASP-84

43P

767668

1700663

Residential
Area of
Putchakayalam
ada Village

1.24

REC-35

28

ASP-85

43P

767878

1700318

Residential
Area of
Ramachandrap
uram Village

0.84

REC-36

29

ASP-86

43P

767882

1699869

Residential
Area of
Ramachandrap
uram Village

0.48

ESE

REC-37

30

ASP-106

43P

758168

1700496

Cluster of
Houses near to
Kottala Village

REC-38

31

ASP-107

43P

760325

1698327

Cluster of
Houses near to
Kottala Village

2.3

WNW

REC-39

32

ASP-108

43P

760170

1697883

Cluster of
Houses near to
Kottala Village

2.39

NW

REC-39
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Turbine Zon Eastings Northings Nearest Distan Directi Recepto
INETl) e [m] [m] House/ Structur  ce (in on r 1D

e/ Religious km.) consider

Structure ed
33 ASP-109 43P | 760030 1697431 Cluster of 25 NW REC-39
Houses near to
Kottala Village

34 ASP-110 43P | 759935 1696993 | Cluster of 2.49 ESE REC-40
Houses near to
Burujula Village
35 ASP-111 43P | 759816 1696554 | Cluster of 2.58 E REC-40
Houses near to
Burujula Village
36 ASP-112 43P | 764928 1698334 | Cluster of 2.72 WSw REC-41
Houses near to
Burujula Village

37 ASP-122 | 43P | 765902 1708092 | Settlement 0.33 N REC-42
38 ASP-123 | 43P | 766228 1707569 | Settlement 0.34 N REC-43
39 ASP-124 | 43P | 766232 1707077 | Settlement 0.88 NNW REC-44
40 ASP-125 | 43P | 757066 1699910 | Settlement 1.36 NNW REC-44
41 ASP-126 | 43P | 756850 1699465 | Cluster of 0.68 SSE REC-45

Houses near to
Kottala Village
42 ASP-127 43P | 756637 1698966 | Cluster of 0.58 E REC-45
Houses near to
Kottala Village
43 ASP-128 43P | 759570 1696074 | Cluster of 2.83 E REC-46
Houses near to
Burujula Village
44 ASP-129 43P | 759365 1695606 | Cluster of 3.13 ENE REC-46
Houses near to
Burujula Village

Table: 3: Details of Shadow Receptor Locations
Turbine Make/ Model - SUZLON / S111 (2100 kW)
Capacity -48.3 MW (23 x 2100 kW)

Turbine Zon Eastings Northings Nearest Distan Directi Recepto
e [m] [m] House/ Struct ce (in r 1D
ure/ Religious consider
Structure
1 ASP-01 43P | 758788 1713250 | Residential 0.3 N REC-47
Area of
Devnabanda
Village
2 ASP-03 43P | 759407 1712273 | Residential 0.25 SSE REC-48
Area of
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Turbine
INETLE

Zon
e

Eastings
[m]

Northings
[m]

Nearest
House/ Struct

ure/ Religious
Structure
Attikalagundu
Village

Distan

ce (in
km.)

FINAL ESIA REPORT

Directi

on

Recepto
r 1D
consider
ed

ASP-30

43P

760434

1708636

Residential
Area of
Devnabanda
Village

0.34

REC-49

ASP-31

43P

760468

1708229

Residential
Area of
Devnabanda
Village

0.73

REC-49

ASP-32

43P

760543

1707786

Residential
Area of
Devnabanda
Village

REC-49

ASP-33

43P

760551

1707413

Residential
Area of
Devnabanda
Village

1.56

REC-49

ASP-35

43P

760805

1706672

Residential
Area of
Devnabanda
Village

2.29

REC-49

ASP-36

43P

761089

1706251

Residential
Area of Pedda
Hulti Village

1.86

ESE

REC-50

ASP-37

43P

761397

1705875

Residential
Area of Pedda
Hulti Village

1.44

ESE

REC-50

10

ASP-38

43P

761504

1705420

Residential
Area of Pedda
Hulti Village

1.27

REC-50

11

ASP-39

43P

761624

1705031

Residential
Area of Pedda
Hulti Village

1.09

REC-51

12

ASP-41

43P

761979

1707240

Residential
Area of
Chinna Hulti
Village

1.73

REC-52

13

ASP-42

43P

762982

1706402

Residential
Area of
Chinna Hulti
Village

0.83

NE

REC-53

14

ASP-43

43P

763709

1705832

Residential
Area of Pedda
Hulti Village

0.9

WSwW

REC-54
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Turbine Zon Eastings Northings Nearest Distan Directi Recepto
Name e [m] [m] House/ Struct ce (in on r 1D

ure/ Religious km.) consider

Structure ed
15 ASP-87 43P | 762866 1707824 | Residential 0.93 SE REC-55
Area of
Chinna Hulti
Village

16 ASP-88 43P | 762699 1708556 | Residential 1.61 SSE REC-55
Area of
Chinna Hulti
Village
17 ASP-89 43P | 762535 1708968 | Residential 1.41 W REC-56
Area of
Devanabanda
Village
18 ASP-90 43P | 762295 1709304 | Residential 1.23 WSwW REC-56
Area of
Devanabanda
Village
19 ASP-91 43P 762194 1709790 Residential 1.3 SW REC-56
Area of
Devanabanda
Village
20 ASP-92 43P | 762147 1710174 | Residential 1.57 S REC-56
Area of
Devanabanda
Village
21 ASP-93 43P | 761678 1711329 | Residential 1.25 NW REC-57
Area of
Nalakadoddi
Village
22 ASP-94 43P | 761596 1711856 | Residential 0.91 WNW REC-57
Area of
Nalakadoddi
Village
23 ASP-95 43P 761612 1712235 Residential 0.8 w REC-58
Area of
Nalakadoddi
Village

Wind Farm software is used to calculate detailed shadow flicker map across an area of interest
with site-specific locations using shadow receptors. We have performed Shadow flicker modelling
using EMD’s Wind Farm Software version for all WTGs. The project envisages installation of 30 x
1.7 MW (GE-1.7), 44 x 2.3 MW (GE-2.3), 23 x 2.1 MW (S111 Suzlon) Wind Turbine Generators
(WTG).
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Impacts

» Distance to wind turbine location - within 10 rotor diameters of site or 900 meters

» Areas most likely to be effected by shadow effectsrelated to position of sun in the sky —
locationsto the east, west, and north of wind turbine

» Current use of facility (residence, classroom, overnight lodging)

» Areas of cultural and historical significance

» Line of site to wind turbine from windows at site.

During sunset, the shadow source will be at a lower elevation than the wind turbines and will not
have an impact. Shadow flicker at each shadow receptor location is calculated every minute of
every day throughout the entire year. Shadow receptors can be configured to represent an omni-
directional window of a specific size (greenhouse mode) or a window facing a single direction of a
specific size (single direction mode). The shadow receptors used in this analysis were configured
as single direction-mode receptorsrepresenting a 1.5-meter-wide by 1.5-meter-high window.

The inputs for the Windfarm shadow flicker model include the following:

» The geographic locations and characteristics of the proposed WTGs;

» The locations of identified shadow receptors;

» Turbine Model Specifications; and

» Topography was assumed to be flat as a theoretical worst case scenario.

The Windfarm software calculates the position of the sun throughout the day in accordance to the
curvature of the earth, the time of year and the project site’s position. The software calculates the

occurrences of shadow flicker at each of the identified receptor. Analysis was conducted to
represent a theoretical worst case scenario, with the following conditions:

» The sun is shining all day, from sunrise to sunset with clear skies;

» There are no obstructing features such as trees and vegetation; and

» The wind turbines are always operatingi.e. there is continuous wind of sufficient speed
and no maintenance or down time.

The results of the modelling exercise have been presented in Table below:

Table: 4: Details of Shadow Flickers Result

Receptor  Annual Number Number of Worst day Minutes | Turbines
ID shadow of days days for on worst | causing
flicker with which the day flicker
[hh:mm] flicker limit is
exceeded
1 no flicker
2 no flicker
3 no flicker
4 no flicker
5 no flicker
6 96:00 123 81 18-06-2016 70 17(ASP-22),
18(ASP-23)
7 86:00 106 92 11-01-2016 60 18(ASP-23)
8 no flicker
9 no flicker
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10 no flicker
11 69:20 93 73 23-04-2016 60 17(ASP-22)
12 no flicker
13 no flicker
14 no flicker
15 no flicker
16 no flicker
17 no flicker
18 no flicker
19 no flicker
20 no flicker
21 no flicker
22 75:30 76 69 13-12-2016 80 63(ASP-54)
23 no flicker
24 no flicker
25 no flicker
26 no flicker
27 no flicker
28 no flicker
29 no flicker
30 no flicker
31 no flicker
32 no flicker
33 no flicker
34 no flicker
35 no flicker
36 no flicker
37 no flicker
38 no flicker
39 no flicker
40 no flicker
41 no flicker
42 no flicker
43 no flicker
44 no flicker
45 no flicker
46 no flicker
47 no flicker
48 no flicker
49 no flicker
50 no flicker
51 no flicker
52 no flicker
53 no flicker
54 no flicker
55 no flicker
56 no flicker

Page | 11




Environmental and Social Impact Assessment Study of 200 MW Wind Farm at Village Aspari, District
FINAL ESIA REPORT

Kurnool in the State of Andhra Pradesh

57

no flicker

58

no flicker

So as per the analysis WTG number ASP-22,23 & 54 are responsible for shadow flickering effect
on receptor 6,7 & 11 respectively.

Receptor 6 is getting shadow flickering from ASP-22 for which the annual shadow flickering is 96

hours and 81 days for which the limit is exceeded.

Receptor 7 is getting shadow flickering from ASP-23 for which the annual shadow flickering is 86

hours and 92 no of days for which limit is exceeded.

Receptor 11 is getting shadow flickering from ASP-22 for 69.20 hours and 73 number of days for

which the limit is exceeded.

Table: 5: Receptor Analysis from Windfarm Software for Receptor -6

2.00 Sunrise Sunset Turbine ID:17(ASP-22) Turbine ID:18(ASP-23)
1.00 6.78 18.01 0.00 0.00 7.50 0.50
2.00 6.79 18.02 0.00 0.00 7.50 0.50
3.00 6.79 18.03 0.00 0.00 7.50 0.50
4.00 6.80 18.04 0.00 0.00 7.50 0.50
5.00 6.80 18.05 0.00 0.00 7.50 0.50
6.00 6.81 18.06 0.00 0.00 7.67 0.33
7.00 6.81 18.07 0.00 0.00 7.67 0.33
8.00 6.82 18.08 0.00 0.00 7.67 0.33
9.00 6.82 18.09 0.00 0.00 7.67 0.33
10.00 6.83 18.10 0.00 0.00 7.67 0.33
11.00 6.83 18.11 0.00 0.00 0.00 0.00
12.00 6.83 18.12 0.00 0.00 0.00 0.00
13.00 6.84 18.13 0.00 0.00 0.00 0.00
14.00 6.84 18.14 0.00 0.00 0.00 0.00
15.00 6.84 18.15 0.00 0.00 0.00 0.00
16.00 6.84 18.16 0.00 0.00 0.00 0.00
17.00 6.85 18.16 0.00 0.00 0.00 0.00
18.00 6.85 18.17 0.00 0.00 0.00 0.00
19.00 6.85 18.18 0.00 0.00 0.00 0.00
20.00 6.85 18.19 0.00 0.00 0.00 0.00
21.00 6.85 18.20 0.00 0.00 0.00 0.00
22.00 6.85 18.21 0.00 0.00 0.00 0.00
23.00 6.85 18.22 0.00 0.00 0.00 0.00
24.00 6.85 18.23 0.00 0.00 0.00 0.00
25.00 6.85 18.24 0.00 0.00 0.00 0.00
26.00 6.85 18.25 0.00 0.00 0.00 0.00
27.00 6.84 18.26 0.00 0.00 0.00 0.00
28.00 6.84 18.27 0.00 0.00 0.00 0.00
29.00 6.84 18.27 0.00 0.00 0.00 0.00
30.00 6.84 18.28 0.00 0.00 0.00 0.00
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31.00 6.84 18.29 0.00 0.00 0.00 0.00
32.00 6.83 18.30 0.00 0.00 0.00 0.00
33.00 6.83 18.31 0.00 0.00 0.00 0.00
34.00 6.83 18.31 0.00 0.00 0.00 0.00
35.00 6.82 18.32 0.00 0.00 0.00 0.00
36.00 6.82 18.33 0.00 0.00 0.00 0.00
37.00 6.81 18.34 0.00 0.00 0.00 0.00
38.00 6.81 18.34 0.00 0.00 0.00 0.00
39.00 6.80 18.35 0.00 0.00 0.00 0.00
40.00 6.80 18.36 0.00 0.00 0.00 0.00
41.00 6.79 18.36 0.00 0.00 0.00 0.00
42.00 6.79 18.37 0.00 0.00 0.00 0.00
43.00 6.78 18.38 0.00 0.00 0.00 0.00
44.00 6.77 18.38 0.00 0.00 0.00 0.00
45.00 6.77 18.39 0.00 0.00 0.00 0.00
46.00 6.76 18.40 0.00 0.00 0.00 0.00
47.00 6.75 18.40 0.00 0.00 0.00 0.00
48.00 6.74 18.41 0.00 0.00 0.00 0.00
49.00 6.74 18.41 0.00 0.00 0.00 0.00
50.00 6.73 18.42 0.00 0.00 0.00 0.00
51.00 6.72 18.42 0.00 0.00 0.00 0.00
52.00 6.71 18.43 0.00 0.00 0.00 0.00
53.00 6.70 18.43 0.00 0.00 0.00 0.00
54.00 6.69 18.44 0.00 0.00 0.00 0.00
55.00 6.68 18.44 0.00 0.00 0.00 0.00
56.00 6.67 18.45 0.00 0.00 0.00 0.00
57.00 6.66 18.45 0.00 0.00 0.00 0.00
58.00 6.66 18.45 0.00 0.00 0.00 0.00
59.00 6.65 18.46 0.00 0.00 0.00 0.00
60.00 6.64 18.46 0.00 0.00 0.00 0.00
61.00 6.62 18.47 0.00 0.00 0.00 0.00
62.00 6.61 18.47 0.00 0.00 0.00 0.00
63.00 6.60 18.47 0.00 0.00 0.00 0.00
64.00 6.59 18.48 0.00 0.00 0.00 0.00
65.00 6.58 18.48 0.00 0.00 0.00 0.00
66.00 6.57 18.48 0.00 0.00 0.00 0.00
67.00 6.56 18.49 0.00 0.00 0.00 0.00
68.00 6.55 18.49 0.00 0.00 0.00 0.00
69.00 6.54 18.49 0.00 0.00 0.00 0.00
70.00 6.53 18.50 0.00 0.00 0.00 0.00
71.00 6.51 18.50 0.00 0.00 0.00 0.00
72.00 6.50 18.50 0.00 0.00 0.00 0.00
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73.00 6.49 18.51 0.00 0.00 0.00 0.00
74.00 6.48 18.51 0.00 0.00 0.00 0.00
75.00 6.47 18.51 0.00 0.00 0.00 0.00
76.00 6.46 18.51 0.00 0.00 0.00 0.00
77.00 6.44 18.52 0.00 0.00 0.00 0.00
78.00 6.43 18.52 0.00 0.00 0.00 0.00
79.00 6.42 18.52 0.00 0.00 0.00 0.00
80.00 6.41 18.52 0.00 0.00 0.00 0.00
81.00 6.39 18.52 0.00 0.00 0.00 0.00
82.00 6.38 18.53 0.00 0.00 0.00 0.00
83.00 6.37 18.53 0.00 0.00 0.00 0.00
84.00 6.36 18.53 0.00 0.00 0.00 0.00
85.00 6.35 18.53 0.00 0.00 0.00 0.00
86.00 6.33 18.54 0.00 0.00 0.00 0.00
87.00 6.32 18.54 0.00 0.00 0.00 0.00
88.00 6.31 18.54 0.00 0.00 0.00 0.00
89.00 6.30 18.54 0.00 0.00 0.00 0.00
90.00 6.28 18.54 0.00 0.00 0.00 0.00
91.00 6.27 18.55 0.00 0.00 0.00 0.00
92.00 6.26 18.55 0.00 0.00 0.00 0.00
93.00 6.25 18.55 0.00 0.00 0.00 0.00
94.00 6.24 18.55 0.00 0.00 0.00 0.00
95.00 6.22 18.56 0.00 0.00 0.00 0.00
96.00 6.21 18.56 0.00 0.00 0.00 0.00
97.00 6.20 18.56 0.00 0.00 0.00 0.00
98.00 6.19 18.56 0.00 0.00 0.00 0.00
99.00 6.18 18.57 0.00 0.00 0.00 0.00
100.00 6.17 18.57 0.00 0.00 0.00 0.00
101.00 6.15 18.57 0.00 0.00 0.00 0.00
102.00 6.14 18.57 0.00 0.00 0.00 0.00
103.00 6.13 18.58 0.00 0.00 0.00 0.00
104.00 6.12 18.58 0.00 0.00 0.00 0.00
105.00 6.11 18.58 0.00 0.00 0.00 0.00
106.00 6.10 18.58 0.00 0.00 0.00 0.00
107.00 6.09 18.59 0.00 0.00 0.00 0.00
108.00 6.08 18.59 0.00 0.00 0.00 0.00
109.00 6.07 18.59 0.00 0.00 0.00 0.00
110.00 6.06 18.60 0.00 0.00 0.00 0.00
111.00 6.05 18.60 0.00 0.00 0.00 0.00
112.00 6.04 18.60 0.00 0.00 0.00 0.00
113.00 6.03 18.61 0.00 0.00 0.00 0.00
114.00 6.02 18.61 0.00 0.00 0.00 0.00
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115.00 6.01 18.61 0.00 0.00 0.00 0.00
116.00 6.00 18.62 0.00 0.00 0.00 0.00
117.00 5.99 18.62 0.00 0.00 0.00 0.00
118.00 5.98 18.62 0.00 0.00 0.00 0.00
119.00 5.97 18.63 0.00 0.00 0.00 0.00
120.00 5.96 18.63 0.00 0.00 0.00 0.00
121.00 5.95 18.63 0.00 0.00 0.00 0.00
122.00 5.95 18.64 0.00 0.00 0.00 0.00
123.00 5.94 18.64 0.00 0.00 0.00 0.00
124.00 5.93 18.65 0.00 0.00 0.00 0.00
125.00 5.92 18.65 0.00 0.00 0.00 0.00
126.00 5.92 18.66 0.00 0.00 0.00 0.00
127.00 5.91 18.66 0.00 0.00 0.00 0.00
128.00 5.90 18.66 0.00 0.00 0.00 0.00
129.00 5.90 18.67 0.00 0.00 0.00 0.00
130.00 5.89 18.67 0.00 0.00 0.00 0.00
131.00 5.88 18.68 0.00 0.00 0.00 0.00
132.00 5.88 18.68 6.67 0.17 0.00 0.00
133.00 5.87 18.69 6.67 0.33 0.00 0.00
134.00 5.87 18.69 6.50 0.50 0.00 0.00
135.00 5.86 18.70 6.50 0.50 0.00 0.00
136.00 5.86 18.70 6.50 0.50 0.00 0.00
137.00 5.85 18.71 6.50 0.67 0.00 0.00
138.00 5.85 18.71 6.50 0.67 0.00 0.00
139.00 5.84 18.72 6.50 0.67 0.00 0.00
140.00 5.84 18.73 6.33 0.83 0.00 0.00
141.00 5.84 18.73 6.33 0.83 0.00 0.00
142.00 5.83 18.74 6.33 0.83 0.00 0.00
143.00 5.83 18.74 6.33 0.83 0.00 0.00
144.00 5.83 18.75 6.33 0.83 0.00 0.00
145.00 5.83 18.75 6.33 0.83 0.00 0.00
146.00 5.82 18.76 6.33 0.83 0.00 0.00
147.00 5.82 18.76 6.33 1.00 0.00 0.00
148.00 5.82 18.77 6.33 1.00 0.00 0.00
149.00 5.82 18.77 6.33 1.00 0.00 0.00
150.00 5.82 18.78 6.33 1.00 0.00 0.00
151.00 5.82 18.79 6.33 1.00 0.00 0.00
152.00 5.82 18.79 6.33 1.00 0.00 0.00
153.00 5.81 18.80 6.33 1.00 0.00 0.00
154.00 5.81 18.80 6.33 1.00 0.00 0.00
155.00 5.81 18.81 6.33 1.00 0.00 0.00
156.00 5.81 18.81 6.33 1.00 0.00 0.00
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157.00 5.82 18.82 6.33 1.00 0.00 0.00
158.00 5.82 18.82 6.33 1.00 0.00 0.00
159.00 5.82 18.83 6.33 1.00 0.00 0.00
160.00 5.82 18.83 6.33 1.00 0.00 0.00
161.00 5.82 18.84 6.33 1.00 0.00 0.00
162.00 5.82 18.84 6.33 1.00 0.00 0.00
163.00 5.82 18.85 6.33 1.00 0.00 0.00
164.00 5.83 18.85 6.33 1.00 0.00 0.00
165.00 5.83 18.86 6.33 1.00 0.00 0.00
166.00 5.83 18.86 6.33 1.00 0.00 0.00
167.00 5.83 18.87 6.33 1.00 0.00 0.00
168.00 5.84 18.87 6.33 1.00 0.00 0.00
169.00 5.84 18.88 6.33 1.00 0.00 0.00
170.00 5.84 18.88 6.33 1.17 0.00 0.00
171.00 5.84 18.88 6.33 1.17 0.00 0.00
172.00 5.85 18.89 6.33 1.17 0.00 0.00
173.00 5.85 18.89 6.33 1.17 0.00 0.00
174.00 5.86 18.90 6.33 1.17 0.00 0.00
175.00 5.86 18.90 6.33 1.17 0.00 0.00
176.00 5.86 18.90 6.33 1.17 0.00 0.00
177.00 5.87 18.91 6.33 1.17 0.00 0.00
178.00 5.87 18.91 6.33 1.17 0.00 0.00
179.00 5.88 18.91 6.33 1.17 0.00 0.00
180.00 5.88 18.91 6.33 1.17 0.00 0.00
181.00 5.88 18.91 6.33 1.17 0.00 0.00
182.00 5.89 18.92 6.33 1.17 0.00 0.00
183.00 5.89 18.92 6.33 1.17 0.00 0.00
184.00 5.90 18.92 6.33 1.17 0.00 0.00
185.00 5.90 18.92 6.33 1.17 0.00 0.00
186.00 5.91 18.92 6.33 1.17 0.00 0.00
187.00 5.91 18.92 6.33 1.17 0.00 0.00
188.00 5.92 18.92 6.33 1.17 0.00 0.00
189.00 5.92 18.92 6.33 1.17 0.00 0.00
190.00 5.93 18.92 6.33 1.17 0.00 0.00
191.00 5.93 18.92 6.33 1.17 0.00 0.00
192.00 5.94 18.92 6.33 1.17 0.00 0.00
193.00 5.94 18.92 6.50 1.00 0.00 0.00
194.00 5.95 18.92 6.50 1.00 0.00 0.00
195.00 5.95 18.92 6.50 1.00 0.00 0.00
196.00 5.96 18.92 6.50 1.00 0.00 0.00
197.00 5.97 18.92 6.50 1.00 0.00 0.00
198.00 5.97 18.92 6.50 1.00 0.00 0.00
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199.00 5.98 18.91 6.50 1.00 0.00 0.00
200.00 5.98 18.91 6.50 0.83 0.00 0.00
201.00 5.99 18.91 6.50 0.83 0.00 0.00
202.00 5.99 18.90 6.50 0.83 0.00 0.00
203.00 6.00 18.90 6.50 0.83 0.00 0.00
204.00 6.00 18.90 6.50 0.83 0.00 0.00
205.00 6.01 18.89 6.50 0.83 0.00 0.00
206.00 6.01 18.89 6.50 0.83 0.00 0.00
207.00 6.01 18.89 6.50 0.83 0.00 0.00
208.00 6.02 18.88 6.67 0.67 0.00 0.00
209.00 6.02 18.88 6.67 0.67 0.00 0.00
210.00 6.03 18.87 6.67 0.50 0.00 0.00
211.00 6.03 18.87 6.67 0.50 0.00 0.00
212.00 6.04 18.86 6.67 0.50 0.00 0.00
213.00 6.04 18.85 6.83 0.33 0.00 0.00
214.00 6.05 18.85 6.83 0.17 0.00 0.00
215.00 6.05 18.84 0.00 0.00 0.00 0.00
216.00 6.05 18.83 0.00 0.00 0.00 0.00
217.00 6.06 18.83 0.00 0.00 0.00 0.00
218.00 6.06 18.82 0.00 0.00 0.00 0.00
219.00 6.07 18.81 0.00 0.00 0.00 0.00
220.00 6.07 18.80 0.00 0.00 0.00 0.00
221.00 6.07 18.80 0.00 0.00 0.00 0.00
222.00 6.08 18.79 0.00 0.00 0.00 0.00
223.00 6.08 18.78 0.00 0.00 0.00 0.00
224.00 6.08 18.77 0.00 0.00 0.00 0.00
225.00 6.09 18.76 0.00 0.00 0.00 0.00
226.00 6.09 18.75 0.00 0.00 0.00 0.00
227.00 6.09 18.74 0.00 0.00 0.00 0.00
228.00 6.10 18.73 0.00 0.00 0.00 0.00
229.00 6.10 18.73 0.00 0.00 0.00 0.00
230.00 6.10 18.72 0.00 0.00 0.00 0.00
231.00 6.10 18.71 0.00 0.00 0.00 0.00
232.00 6.11 18.69 0.00 0.00 0.00 0.00
233.00 6.11 18.68 0.00 0.00 0.00 0.00
234.00 6.11 18.67 0.00 0.00 0.00 0.00
235.00 6.11 18.66 0.00 0.00 0.00 0.00
236.00 6.12 18.65 0.00 0.00 0.00 0.00
237.00 6.12 18.64 0.00 0.00 0.00 0.00
238.00 6.12 18.63 0.00 0.00 0.00 0.00
239.00 6.12 18.62 0.00 0.00 0.00 0.00
240.00 6.12 18.61 0.00 0.00 0.00 0.00
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241.00 6.13 18.60 0.00 0.00 0.00 0.00
242.00 6.13 18.58 0.00 0.00 0.00 0.00
243.00 6.13 18.57 0.00 0.00 0.00 0.00
244.00 6.13 18.56 0.00 0.00 0.00 0.00
245.00 6.13 18.55 0.00 0.00 0.00 0.00
246.00 6.13 18.54 0.00 0.00 0.00 0.00
247.00 6.14 18.52 0.00 0.00 0.00 0.00
248.00 6.14 18.51 0.00 0.00 0.00 0.00
249.00 6.14 18.50 0.00 0.00 0.00 0.00
250.00 6.14 18.49 0.00 0.00 0.00 0.00
251.00 6.14 18.47 0.00 0.00 0.00 0.00
252.00 6.14 18.46 0.00 0.00 0.00 0.00
253.00 6.14 18.45 0.00 0.00 0.00 0.00
254.00 6.14 18.43 0.00 0.00 0.00 0.00
255.00 6.15 18.42 0.00 0.00 0.00 0.00
256.00 6.15 18.41 0.00 0.00 0.00 0.00
257.00 6.15 18.40 0.00 0.00 0.00 0.00
258.00 6.15 18.38 0.00 0.00 0.00 0.00
259.00 6.15 18.37 0.00 0.00 0.00 0.00
260.00 6.15 18.36 0.00 0.00 0.00 0.00
261.00 6.15 18.34 0.00 0.00 0.00 0.00
262.00 6.15 18.33 0.00 0.00 0.00 0.00
263.00 6.16 18.32 0.00 0.00 0.00 0.00
264.00 6.16 18.30 0.00 0.00 0.00 0.00
265.00 6.16 18.29 0.00 0.00 0.00 0.00
266.00 6.16 18.28 0.00 0.00 0.00 0.00
267.00 6.16 18.26 0.00 0.00 0.00 0.00
268.00 6.16 18.25 0.00 0.00 0.00 0.00
269.00 6.16 18.24 0.00 0.00 0.00 0.00
270.00 6.16 18.23 0.00 0.00 0.00 0.00
271.00 6.17 18.21 0.00 0.00 0.00 0.00
272.00 6.17 18.20 0.00 0.00 0.00 0.00
273.00 6.17 18.19 0.00 0.00 0.00 0.00
274.00 6.17 18.18 0.00 0.00 0.00 0.00
275.00 6.17 18.16 0.00 0.00 0.00 0.00
276.00 6.17 18.15 0.00 0.00 0.00 0.00
277.00 6.18 18.14 0.00 0.00 0.00 0.00
278.00 6.18 18.13 0.00 0.00 0.00 0.00
279.00 6.18 18.11 0.00 0.00 0.00 0.00
280.00 6.18 18.10 0.00 0.00 0.00 0.00
281.00 6.18 18.09 0.00 0.00 0.00 0.00
282.00 6.19 18.08 0.00 0.00 0.00 0.00
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283.00 6.19 18.07 0.00 0.00 0.00 0.00
284.00 6.19 18.06 0.00 0.00 0.00 0.00
285.00 6.19 18.04 0.00 0.00 0.00 0.00
286.00 6.20 18.03 0.00 0.00 0.00 0.00
287.00 6.20 18.02 0.00 0.00 0.00 0.00
288.00 6.20 18.01 0.00 0.00 0.00 0.00
289.00 6.21 18.00 0.00 0.00 0.00 0.00
290.00 6.21 17.99 0.00 0.00 0.00 0.00
291.00 6.21 17.98 0.00 0.00 0.00 0.00
292.00 6.22 17.97 0.00 0.00 0.00 0.00
293.00 6.22 17.96 0.00 0.00 0.00 0.00
294.00 6.22 17.95 0.00 0.00 0.00 0.00
295.00 6.23 17.94 0.00 0.00 0.00 0.00
296.00 6.23 17.93 0.00 0.00 0.00 0.00
297.00 6.24 17.92 0.00 0.00 0.00 0.00
298.00 6.24 17.91 0.00 0.00 0.00 0.00
299.00 6.25 17.91 0.00 0.00 0.00 0.00
300.00 6.25 17.90 0.00 0.00 0.00 0.00
301.00 6.26 17.89 0.00 0.00 0.00 0.00
302.00 6.26 17.88 0.00 0.00 0.00 0.00
303.00 6.27 17.87 0.00 0.00 0.00 0.00
304.00 6.27 17.87 0.00 0.00 0.00 0.00
305.00 6.28 17.86 0.00 0.00 0.00 0.00
306.00 6.28 17.85 0.00 0.00 0.00 0.00
307.00 6.29 17.85 0.00 0.00 0.00 0.00
308.00 6.29 17.84 0.00 0.00 0.00 0.00
309.00 6.30 17.83 0.00 0.00 0.00 0.00
310.00 6.31 17.83 0.00 0.00 0.00 0.00
311.00 6.31 17.82 0.00 0.00 0.00 0.00
312.00 6.32 17.82 0.00 0.00 0.00 0.00
313.00 6.33 17.81 0.00 0.00 0.00 0.00
314.00 6.33 17.81 0.00 0.00 0.00 0.00
315.00 6.34 17.81 0.00 0.00 0.00 0.00
316.00 6.35 17.80 0.00 0.00 0.00 0.00
317.00 6.36 17.80 0.00 0.00 0.00 0.00
318.00 6.36 17.80 0.00 0.00 0.00 0.00
319.00 6.37 17.79 0.00 0.00 0.00 0.00
320.00 6.38 17.79 0.00 0.00 0.00 0.00
321.00 6.39 17.79 0.00 0.00 0.00 0.00
322.00 6.40 17.79 0.00 0.00 0.00 0.00
323.00 6.40 17.79 0.00 0.00 0.00 0.00
324.00 6.41 17.78 0.00 0.00 0.00 0.00
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325.00 6.42 17.78 0.00 0.00 0.00 0.00
326.00 6.43 17.78 0.00 0.00 0.00 0.00
327.00 6.44 17.78 0.00 0.00 0.00 0.00
328.00 6.45 17.78 0.00 0.00 0.00 0.00
329.00 6.46 17.78 0.00 0.00 0.00 0.00
330.00 6.47 17.79 0.00 0.00 0.00 0.00
331.00 6.47 17.79 0.00 0.00 0.00 0.00
332.00 6.48 17.79 0.00 0.00 0.00 0.00
333.00 6.49 17.79 0.00 0.00 0.00 0.00
334.00 6.50 17.79 0.00 0.00 0.00 0.00
335.00 6.51 17.80 0.00 0.00 0.00 0.00
336.00 6.52 17.80 0.00 0.00 0.00 0.00
337.00 6.53 17.80 0.00 0.00 7.50 0.17
338.00 6.54 17.80 0.00 0.00 7.50 0.17
339.00 6.55 17.81 0.00 0.00 7.33 0.33
340.00 6.56 17.81 0.00 0.00 7.33 0.33
341.00 6.57 17.82 0.00 0.00 7.33 0.33
342.00 6.58 17.82 0.00 0.00 7.33 0.50
343.00 6.59 17.83 0.00 0.00 7.33 0.50
344.00 6.60 17.83 0.00 0.00 7.33 0.50
345.00 6.61 17.84 0.00 0.00 7.33 0.50
346.00 6.62 17.84 0.00 0.00 7.33 0.50
347.00 6.63 17.85 0.00 0.00 7.33 0.50
348.00 6.63 17.86 0.00 0.00 7.33 0.50
349.00 6.64 17.86 0.00 0.00 7.33 0.50
350.00 6.65 17.87 0.00 0.00 7.33 0.67
351.00 6.66 17.88 0.00 0.00 7.33 0.67
352.00 6.67 17.88 0.00 0.00 7.33 0.67
353.00 6.68 17.89 0.00 0.00 7.33 0.67
354.00 6.69 17.90 0.00 0.00 7.33 0.67
355.00 6.70 17.91 0.00 0.00 7.33 0.67
356.00 6.71 17.92 0.00 0.00 7.33 0.67
357.00 6.71 17.92 0.00 0.00 7.33 0.67
358.00 6.72 17.93 0.00 0.00 7.50 0.50
359.00 6.73 17.94 0.00 0.00 7.50 0.50
360.00 6.74 17.95 0.00 0.00 7.50 0.50
361.00 6.74 17.96 0.00 0.00 7.50 0.50
362.00 6.75 17.97 0.00 0.00 7.50 0.50
363.00 6.76 17.98 0.00 0.00 7.50 0.50
364.00 6.77 17.99 0.00 0.00 7.50 0.50
365.00 6.77 18.00 0.00 0.00 7.50 0.50
366.00 6.78 18.01 0.00 0.00 7.50 0.50
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FINAL ESIA REPORT

1.0 Sunrise Sunset Turbine ID:18(ASP-23)

1.0 6.8 18.0 7.2 0.8
2.0 6.8 18.0 7.2 0.8
3.0 6.8 18.0 7.2 0.8
4.0 6.8 18.0 7.2 0.8
5.0 6.8 18.0 7.2 0.8
6.0 6.8 18.1 7.2 0.8
7.0 6.8 18.1 7.2 0.8
8.0 6.8 18.1 7.2 0.8
9.0 6.8 18.1 7.2 0.8
10.0 6.8 18.1 7.2 0.8
11.0 6.8 18.1 7.2 1.0
12.0 6.8 18.1 7.2 1.0
13.0 6.8 18.1 7.2 1.0
14.0 6.8 18.1 7.2 1.0
15.0 6.8 18.1 7.2 1.0
16.0 6.8 18.2 7.2 1.0
17.0 6.8 18.2 7.2 1.0
18.0 6.8 18.2 7.2 1.0
19.0 6.8 18.2 7.2 1.0
20.0 6.8 18.2 7.2 1.0
21.0 6.8 18.2 7.2 1.0
22.0 6.8 18.2 7.2 1.0
23.0 6.8 18.2 7.3 0.8
24.0 6.8 18.2 7.3 0.8
25.0 6.8 18.2 7.3 0.8
26.0 6.8 18.2 7.3 0.8
27.0 6.8 18.3 7.3 0.8
28.0 6.8 18.3 7.3 0.8
29.0 6.8 18.3 7.3 0.8
30.0 6.8 18.3 7.3 0.8
31.0 6.8 18.3 7.3 0.8
32.0 6.8 18.3 7.3 0.8
33.0 6.8 18.3 7.3 0.8
34.0 6.8 18.3 7.3 0.8
35.0 6.8 18.3 7.3 0.8
36.0 6.8 18.3 7.3 0.8
37.0 6.8 18.3 7.5 0.5
38.0 6.8 18.3 7.5 0.5
39.0 6.8 18.4 7.5 0.5
40.0 6.8 18.4 7.5 0.5
41.0 6.8 18.4 7.5 0.5
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42.0 6.8 18.4 7.5 0.5
43.0 6.8 18.4 7.7 0.2
44.0 6.8 18.4 0.0 0.0
45.0 6.8 18.4 0.0 0.0
46.0 6.8 18.4 0.0 0.0
47.0 6.8 18.4 0.0 0.0
48.0 6.7 18.4 0.0 0.0
49.0 6.7 18.4 0.0 0.0
50.0 6.7 18.4 0.0 0.0
51.0 6.7 18.4 0.0 0.0
52.0 6.7 18.4 0.0 0.0
53.0 6.7 18.4 0.0 0.0
54.0 6.7 18.4 0.0 0.0
55.0 6.7 18.4 0.0 0.0
56.0 6.7 18.4 0.0 0.0
57.0 6.7 18.5 0.0 0.0
58.0 6.7 18.5 0.0 0.0
59.0 6.6 18.5 0.0 0.0
60.0 6.6 18.5 0.0 0.0
61.0 6.6 18.5 0.0 0.0
62.0 6.6 18.5 0.0 0.0
63.0 6.6 18.5 0.0 0.0
64.0 6.6 18.5 0.0 0.0
65.0 6.6 18.5 0.0 0.0
66.0 6.6 18.5 0.0 0.0
67.0 6.6 18.5 0.0 0.0
68.0 6.5 18.5 0.0 0.0
69.0 6.5 18.5 0.0 0.0
70.0 6.5 18.5 0.0 0.0
71.0 6.5 18.5 0.0 0.0
72.0 6.5 18.5 0.0 0.0
73.0 6.5 18.5 0.0 0.0
74.0 6.5 18.5 0.0 0.0
75.0 6.5 18.5 0.0 0.0
76.0 6.5 18.5 0.0 0.0
77.0 6.4 18.5 0.0 0.0
78.0 6.4 18.5 0.0 0.0
79.0 6.4 18.5 0.0 0.0
80.0 6.4 18.5 0.0 0.0
81.0 6.4 18.5 0.0 0.0
82.0 6.4 18.5 0.0 0.0
83.0 6.4 18.5 0.0 0.0
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84.0 6.4 18.5 0.0 0.0
85.0 6.3 18.5 0.0 0.0
86.0 6.3 18.5 0.0 0.0
87.0 6.3 18.5 0.0 0.0
88.0 6.3 18.5 0.0 0.0
89.0 6.3 18.5 0.0 0.0
90.0 6.3 18.5 0.0 0.0
91.0 6.3 18.5 0.0 0.0
92.0 6.3 18.5 0.0 0.0
93.0 6.2 18.6 0.0 0.0
94.0 6.2 18.6 0.0 0.0
95.0 6.2 18.6 0.0 0.0
96.0 6.2 18.6 0.0 0.0
97.0 6.2 18.6 0.0 0.0
98.0 6.2 18.6 0.0 0.0
99.0 6.2 18.6 0.0 0.0
100.0 6.2 18.6 0.0 0.0
101.0 6.2 18.6 0.0 0.0
102.0 6.1 18.6 0.0 0.0
103.0 6.1 18.6 0.0 0.0
104.0 6.1 18.6 0.0 0.0
105.0 6.1 18.6 0.0 0.0
106.0 6.1 18.6 0.0 0.0
107.0 6.1 18.6 0.0 0.0
108.0 6.1 18.6 0.0 0.0
109.0 6.1 18.6 0.0 0.0
110.0 6.1 18.6 0.0 0.0
111.0 6.0 18.6 0.0 0.0
112.0 6.0 18.6 0.0 0.0
113.0 6.0 18.6 0.0 0.0
114.0 6.0 18.6 0.0 0.0
115.0 6.0 18.6 0.0 0.0
116.0 6.0 18.6 0.0 0.0
117.0 6.0 18.6 0.0 0.0
118.0 6.0 18.6 0.0 0.0
119.0 6.0 18.6 0.0 0.0
120.0 6.0 18.6 0.0 0.0
121.0 6.0 18.6 0.0 0.0
122.0 5.9 18.6 0.0 0.0
123.0 5.9 18.6 0.0 0.0
124.0 5.9 18.6 0.0 0.0
125.0 5.9 18.7 0.0 0.0
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126.0 5.9 18.7 0.0 0.0
127.0 5.9 18.7 0.0 0.0
128.0 5.9 18.7 0.0 0.0
129.0 5.9 18.7 0.0 0.0
130.0 5.9 18.7 0.0 0.0
131.0 5.9 18.7 0.0 0.0
132.0 5.9 18.7 0.0 0.0
133.0 5.9 18.7 0.0 0.0
134.0 5.9 18.7 0.0 0.0
135.0 5.9 18.7 0.0 0.0
136.0 5.9 18.7 0.0 0.0
137.0 5.9 18.7 0.0 0.0
138.0 5.8 18.7 0.0 0.0
139.0 5.8 18.7 0.0 0.0
140.0 5.8 18.7 0.0 0.0
141.0 5.8 18.7 0.0 0.0
142.0 5.8 18.7 0.0 0.0
143.0 5.8 18.7 0.0 0.0
144.0 5.8 18.7 0.0 0.0
145.0 5.8 18.8 0.0 0.0
146.0 5.8 18.8 0.0 0.0
147.0 5.8 18.8 0.0 0.0
148.0 5.8 18.8 0.0 0.0
149.0 5.8 18.8 0.0 0.0
150.0 5.8 18.8 0.0 0.0
151.0 5.8 18.8 0.0 0.0
152.0 5.8 18.8 0.0 0.0
153.0 5.8 18.8 0.0 0.0
154.0 5.8 18.8 0.0 0.0
155.0 5.8 18.8 0.0 0.0
156.0 5.8 18.8 0.0 0.0
157.0 5.8 18.8 0.0 0.0
158.0 5.8 18.8 0.0 0.0
159.0 5.8 18.8 0.0 0.0
160.0 5.8 18.8 0.0 0.0
161.0 5.8 18.8 0.0 0.0
162.0 5.8 18.8 0.0 0.0
163.0 5.8 18.8 0.0 0.0
164.0 5.8 18.9 0.0 0.0
165.0 5.8 18.9 0.0 0.0
166.0 5.8 18.9 0.0 0.0
167.0 5.8 18.9 0.0 0.0
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168.0 5.8 18.9 0.0 0.0
169.0 5.8 18.9 0.0 0.0
170.0 5.8 18.9 0.0 0.0
171.0 5.8 18.9 0.0 0.0
172.0 5.8 18.9 0.0 0.0
173.0 5.9 18.9 0.0 0.0
174.0 5.9 18.9 0.0 0.0
175.0 5.9 18.9 0.0 0.0
176.0 5.9 18.9 0.0 0.0
177.0 5.9 18.9 0.0 0.0
178.0 5.9 18.9 0.0 0.0
179.0 5.9 18.9 0.0 0.0
180.0 5.9 18.9 0.0 0.0
181.0 5.9 18.9 0.0 0.0
182.0 5.9 18.9 0.0 0.0
183.0 5.9 18.9 0.0 0.0
184.0 5.9 18.9 0.0 0.0
185.0 5.9 18.9 0.0 0.0
186.0 5.9 18.9 0.0 0.0
187.0 5.9 18.9 0.0 0.0
188.0 5.9 18.9 0.0 0.0
189.0 5.9 18.9 0.0 0.0
190.0 5.9 18.9 0.0 0.0
191.0 5.9 18.9 0.0 0.0
192.0 5.9 18.9 0.0 0.0
193.0 5.9 18.9 0.0 0.0
194.0 5.9 18.9 0.0 0.0
195.0 6.0 18.9 0.0 0.0
196.0 6.0 18.9 0.0 0.0
197.0 6.0 18.9 0.0 0.0
198.0 6.0 18.9 0.0 0.0
199.0 6.0 18.9 0.0 0.0
200.0 6.0 18.9 0.0 0.0
201.0 6.0 18.9 0.0 0.0
202.0 6.0 18.9 0.0 0.0
203.0 6.0 18.9 0.0 0.0
204.0 6.0 18.9 0.0 0.0
205.0 6.0 18.9 0.0 0.0
206.0 6.0 18.9 0.0 0.0
207.0 6.0 18.9 0.0 0.0
208.0 6.0 18.9 0.0 0.0
209.0 6.0 18.9 0.0 0.0
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210.0 6.0 18.9 0.0 0.0
211.0 6.0 18.9 0.0 0.0
212.0 6.0 18.9 0.0 0.0
213.0 6.0 18.9 0.0 0.0
214.0 6.0 18.8 0.0 0.0
215.0 6.0 18.8 0.0 0.0
216.0 6.1 18.8 0.0 0.0
217.0 6.1 18.8 0.0 0.0
218.0 6.1 18.8 0.0 0.0
219.0 6.1 18.8 0.0 0.0
220.0 6.1 18.8 0.0 0.0
221.0 6.1 18.8 0.0 0.0
222.0 6.1 18.8 0.0 0.0
223.0 6.1 18.8 0.0 0.0
224.0 6.1 18.8 0.0 0.0
225.0 6.1 18.8 0.0 0.0
226.0 6.1 18.8 0.0 0.0
227.0 6.1 18.7 0.0 0.0
228.0 6.1 18.7 0.0 0.0
229.0 6.1 18.7 0.0 0.0
230.0 6.1 18.7 0.0 0.0
231.0 6.1 18.7 0.0 0.0
232.0 6.1 18.7 0.0 0.0
233.0 6.1 18.7 0.0 0.0
234.0 6.1 18.7 0.0 0.0
235.0 6.1 18.7 0.0 0.0
236.0 6.1 18.7 0.0 0.0
237.0 6.1 18.6 0.0 0.0
238.0 6.1 18.6 0.0 0.0
239.0 6.1 18.6 0.0 0.0
240.0 6.1 18.6 0.0 0.0
241.0 6.1 18.6 0.0 0.0
242.0 6.1 18.6 0.0 0.0
243.0 6.1 18.6 0.0 0.0
244.0 6.1 18.6 0.0 0.0
245.0 6.1 18.5 0.0 0.0
246.0 6.1 18.5 0.0 0.0
247.0 6.1 18.5 0.0 0.0
248.0 6.1 18.5 0.0 0.0
249.0 6.1 18.5 0.0 0.0
250.0 6.1 18.5 0.0 0.0
251.0 6.1 18.5 0.0 0.0
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252.0 6.1 18.5 0.0 0.0
253.0 6.1 18.4 0.0 0.0
254.0 6.1 18.4 0.0 0.0
255.0 6.1 18.4 0.0 0.0
256.0 6.1 18.4 0.0 0.0
257.0 6.1 18.4 0.0 0.0
258.0 6.1 18.4 0.0 0.0
259.0 6.2 18.4 0.0 0.0
260.0 6.2 18.4 0.0 0.0
261.0 6.2 18.3 0.0 0.0
262.0 6.2 18.3 0.0 0.0
263.0 6.2 18.3 0.0 0.0
264.0 6.2 18.3 0.0 0.0
265.0 6.2 18.3 0.0 0.0
266.0 6.2 18.3 0.0 0.0
267.0 6.2 18.3 0.0 0.0
268.0 6.2 18.3 0.0 0.0
269.0 6.2 18.2 0.0 0.0
270.0 6.2 18.2 0.0 0.0
271.0 6.2 18.2 0.0 0.0
272.0 6.2 18.2 0.0 0.0
273.0 6.2 18.2 0.0 0.0
274.0 6.2 18.2 0.0 0.0
275.0 6.2 18.2 0.0 0.0
276.0 6.2 18.2 0.0 0.0
277.0 6.2 18.1 0.0 0.0
278.0 6.2 18.1 0.0 0.0
279.0 6.2 18.1 0.0 0.0
280.0 6.2 18.1 0.0 0.0
281.0 6.2 18.1 0.0 0.0
282.0 6.2 18.1 0.0 0.0
283.0 6.2 18.1 0.0 0.0
284.0 6.2 18.1 0.0 0.0
285.0 6.2 18.0 0.0 0.0
286.0 6.2 18.0 0.0 0.0
287.0 6.2 18.0 0.0 0.0
288.0 6.2 18.0 0.0 0.0
289.0 6.2 18.0 0.0 0.0
290.0 6.2 18.0 0.0 0.0
291.0 6.2 18.0 0.0 0.0
292.0 6.2 18.0 0.0 0.0
293.0 6.2 18.0 0.0 0.0
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294.0 6.2 17.9 0.0 0.0
295.0 6.2 17.9 0.0 0.0
296.0 6.2 17.9 0.0 0.0
297.0 6.2 17.9 0.0 0.0
298.0 6.2 17.9 0.0 0.0
299.0 6.2 17.9 0.0 0.0
300.0 6.3 17.9 0.0 0.0
301.0 6.3 17.9 0.0 0.0
302.0 6.3 17.9 0.0 0.0
303.0 6.3 17.9 0.0 0.0
304.0 6.3 17.9 7.2 0.2
305.0 6.3 17.9 7.0 0.5
306.0 6.3 17.9 7.0 0.5
307.0 6.3 17.8 7.0 0.5
308.0 6.3 17.8 7.0 0.5
309.0 6.3 17.8 7.0 0.5
310.0 6.3 17.8 7.0 0.5
311.0 6.3 17.8 6.8 0.8
312.0 6.3 17.8 6.8 0.8
313.0 6.3 17.8 6.8 0.8
314.0 6.3 17.8 6.8 0.8
315.0 6.3 17.8 6.8 0.8
316.0 6.3 17.8 6.8 0.8
317.0 6.4 17.8 6.8 0.8
318.0 6.4 17.8 6.8 0.8
319.0 6.4 17.8 6.8 0.8
320.0 6.4 17.8 6.8 0.8
321.0 6.4 17.8 6.8 0.8
322.0 6.4 17.8 6.8 0.8
323.0 6.4 17.8 6.8 0.8
324.0 6.4 17.8 6.8 0.8
325.0 6.4 17.8 6.8 0.8
326.0 6.4 17.8 6.8 0.8
327.0 6.4 17.8 6.8 0.8
328.0 6.4 17.8 6.8 0.8
329.0 6.5 17.8 6.8 1.0
330.0 6.5 17.8 6.8 1.0
331.0 6.5 17.8 6.8 1.0
332.0 6.5 17.8 6.8 1.0
333.0 6.5 17.8 6.8 1.0
334.0 6.5 17.8 6.8 1.0
335.0 6.5 17.8 6.8 1.0
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336.0 6.5 17.8 6.8 1.0
337.0 6.5 17.8 7.0 0.8
338.0 6.5 17.8 7.0 0.8
339.0 6.5 17.8 7.0 0.8
340.0 6.6 17.8 7.0 0.8
341.0 6.6 17.8 7.0 0.8
342.0 6.6 17.8 7.0 0.8
343.0 6.6 17.8 7.0 0.8
344.0 6.6 17.8 7.0 0.8
345.0 6.6 17.8 7.0 0.8
346.0 6.6 17.8 7.0 0.8
347.0 6.6 17.9 7.0 0.8
348.0 6.6 17.9 7.0 0.8
349.0 6.6 17.9 7.0 0.8
350.0 6.7 17.9 7.0 0.8
351.0 6.7 17.9 7.0 0.8
352.0 6.7 17.9 7.0 0.8
353.0 6.7 17.9 7.0 0.8
354.0 6.7 17.9 7.0 0.8
355.0 6.7 17.9 7.0 0.8
356.0 6.7 17.9 7.2 0.7
357.0 6.7 17.9 7.2 0.7
358.0 6.7 17.9 7.2 0.8
359.0 6.7 17.9 7.2 0.8
360.0 6.7 18.0 7.2 0.8
361.0 6.7 18.0 7.2 0.8
362.0 6.8 18.0 7.2 0.8
363.0 6.8 18.0 7.2 0.8
364.0 6.8 18.0 7.2 0.8
365.0 6.8 18.0 7.2 0.8
366.0 6.8 18.0 7.2 0.8

Table: 6: Receptor Analysis from Windfarm Software for Receptor -11

1.0 sunrise sunset Turbine 1D:17(ASP-22)

1.0 6.8 18.0 0.0 0.0
2.0 6.8 18.0 0.0 0.0
3.0 6.8 18.0 0.0 0.0
4.0 6.8 18.0 0.0 0.0
5.0 6.8 18.0 0.0 0.0
6.0 6.8 18.1 0.0 0.0
7.0 6.8 18.1 0.0 0.0
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8.0 6.8 18.1 0.0 0.0
9.0 6.8 18.1 0.0 0.0
10.0 6.8 18.1 0.0 0.0
11.0 6.8 18.1 0.0 0.0
12.0 6.8 18.1 0.0 0.0
13.0 6.8 18.1 0.0 0.0
14.0 6.8 18.1 0.0 0.0
15.0 6.8 18.1 0.0 0.0
16.0 6.8 18.2 0.0 0.0
17.0 6.8 18.2 0.0 0.0
18.0 6.8 18.2 0.0 0.0
19.0 6.8 18.2 0.0 0.0
20.0 6.8 18.2 0.0 0.0
21.0 6.8 18.2 0.0 0.0
22.0 6.8 18.2 0.0 0.0
23.0 6.8 18.2 0.0 0.0
24.0 6.8 18.2 0.0 0.0
25.0 6.8 18.2 0.0 0.0
26.0 6.8 18.2 0.0 0.0
27.0 6.8 18.3 0.0 0.0
28.0 6.8 18.3 0.0 0.0
29.0 6.8 18.3 0.0 0.0
30.0 6.8 18.3 0.0 0.0
31.0 6.8 18.3 0.0 0.0
32.0 6.8 18.3 0.0 0.0
33.0 6.8 18.3 0.0 0.0
34.0 6.8 18.3 0.0 0.0
35.0 6.8 18.3 0.0 0.0
36.0 6.8 18.3 0.0 0.0
37.0 6.8 18.3 0.0 0.0
38.0 6.8 18.3 0.0 0.0
39.0 6.8 18.4 0.0 0.0
40.0 6.8 18.4 0.0 0.0
41.0 6.8 18.4 0.0 0.0
42.0 6.8 18.4 0.0 0.0
43.0 6.8 18.4 0.0 0.0
44.0 6.8 18.4 0.0 0.0
45.0 6.8 18.4 0.0 0.0
46.0 6.8 18.4 0.0 0.0
47.0 6.8 18.4 0.0 0.0
48.0 6.7 18.4 0.0 0.0
49.0 6.7 18.4 0.0 0.0
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50.0 6.7 18.4 0.0 0.0
51.0 6.7 18.4 0.0 0.0
52.0 6.7 18.4 0.0 0.0
53.0 6.7 18.4 0.0 0.0
54.0 6.7 18.4 0.0 0.0
55.0 6.7 18.4 0.0 0.0
56.0 6.7 18.4 0.0 0.0
57.0 6.7 18.5 0.0 0.0
58.0 6.7 18.5 0.0 0.0
59.0 6.6 18.5 0.0 0.0
60.0 6.6 18.5 0.0 0.0
61.0 6.6 18.5 0.0 0.0
62.0 6.6 18.5 0.0 0.0
63.0 6.6 18.5 0.0 0.0
64.0 6.6 18.5 0.0 0.0
65.0 6.6 18.5 0.0 0.0
66.0 6.6 18.5 0.0 0.0
67.0 6.6 18.5 0.0 0.0
68.0 6.5 18.5 0.0 0.0
69.0 6.5 18.5 0.0 0.0
70.0 6.5 18.5 0.0 0.0
71.0 6.5 18.5 0.0 0.0
72.0 6.5 18.5 0.0 0.0
73.0 6.5 18.5 0.0 0.0
74.0 6.5 18.5 0.0 0.0
75.0 6.5 18.5 0.0 0.0
76.0 6.5 18.5 0.0 0.0
77.0 6.4 18.5 0.0 0.0
78.0 6.4 18.5 0.0 0.0
79.0 6.4 18.5 0.0 0.0
80.0 6.4 18.5 0.0 0.0
81.0 6.4 18.5 0.0 0.0
82.0 6.4 18.5 0.0 0.0
83.0 6.4 18.5 0.0 0.0
84.0 6.4 18.5 0.0 0.0
85.0 6.3 18.5 0.0 0.0
86.0 6.3 18.5 0.0 0.0
87.0 6.3 18.5 0.0 0.0
88.0 6.3 18.5 0.0 0.0
89.0 6.3 18.5 0.0 0.0
90.0 6.3 18.5 0.0 0.0
91.0 6.3 18.5 0.0 0.0
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92.0 6.3 18.5 0.0 0.0
93.0 6.2 18.6 0.0 0.0
94.0 6.2 18.6 0.0 0.0
95.0 6.2 18.6 0.0 0.0
96.0 6.2 18.6 0.0 0.0
97.0 6.2 18.6 6.8 0.2
98.0 6.2 18.6 6.7 0.5
99.0 6.2 18.6 6.7 0.5
100.0 6.2 18.6 6.7 0.5
101.0 6.2 18.6 6.7 0.5
102.0 6.1 18.6 6.5 0.8
103.0 6.1 18.6 6.5 0.8
104.0 6.1 18.6 6.5 0.8
105.0 6.1 18.6 6.5 0.8
106.0 6.1 18.6 6.5 0.8
107.0 6.1 18.6 6.5 0.8
108.0 6.1 18.6 6.5 0.8
109.0 6.1 18.6 6.5 0.8
110.0 6.1 18.6 6.5 0.8
111.0 6.0 18.6 6.5 0.8
112.0 6.0 18.6 6.5 0.8
113.0 6.0 18.6 6.5 0.8
114.0 6.0 18.6 6.3 1.0
115.0 6.0 18.6 6.3 1.0
116.0 6.0 18.6 6.3 1.0
117.0 6.0 18.6 6.3 1.0
118.0 6.0 18.6 6.3 1.0
119.0 6.0 18.6 6.3 1.0
120.0 6.0 18.6 6.3 1.0
121.0 6.0 18.6 6.3 1.0
122.0 5.9 18.6 6.3 1.0
123.0 5.9 18.6 6.3 1.0
124.0 5.9 18.6 6.3 1.0
125.0 5.9 18.7 6.5 0.8
126.0 5.9 18.7 6.5 0.8
127.0 5.9 18.7 6.5 0.8
128.0 5.9 18.7 6.5 0.7
129.0 5.9 18.7 6.5 0.7
130.0 5.9 18.7 6.5 0.7
131.0 5.9 18.7 6.5 0.7
132.0 5.9 18.7 6.5 0.7
133.0 5.9 18.7 6.5 0.7
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134.0 5.9 18.7 6.5 0.7
135.0 5.9 18.7 6.5 0.7
136.0 5.9 18.7 6.5 0.7
137.0 5.9 18.7 6.5 0.7
138.0 5.8 18.7 6.7 0.3
139.0 5.8 18.7 6.7 0.3
140.0 5.8 18.7 6.7 0.3
141.0 5.8 18.7 6.7 0.3
142.0 5.8 18.7 6.8 0.2
143.0 5.8 18.7 0.0 0.0
144.0 5.8 18.7 0.0 0.0
145.0 5.8 18.8 0.0 0.0
146.0 5.8 18.8 0.0 0.0
147.0 5.8 18.8 0.0 0.0
148.0 5.8 18.8 0.0 0.0
149.0 5.8 18.8 0.0 0.0
150.0 5.8 18.8 0.0 0.0
151.0 5.8 18.8 0.0 0.0
152.0 5.8 18.8 0.0 0.0
153.0 5.8 18.8 0.0 0.0
154.0 5.8 18.8 0.0 0.0
155.0 5.8 18.8 0.0 0.0
156.0 5.8 18.8 0.0 0.0
157.0 5.8 18.8 0.0 0.0
158.0 5.8 18.8 0.0 0.0
159.0 5.8 18.8 0.0 0.0
160.0 5.8 18.8 0.0 0.0
161.0 5.8 18.8 0.0 0.0
162.0 5.8 18.8 0.0 0.0
163.0 5.8 18.8 0.0 0.0
164.0 5.8 18.9 0.0 0.0
165.0 5.8 18.9 0.0 0.0
166.0 5.8 18.9 0.0 0.0
167.0 5.8 18.9 0.0 0.0
168.0 5.8 18.9 0.0 0.0
169.0 5.8 18.9 0.0 0.0
170.0 5.8 18.9 0.0 0.0
171.0 5.8 18.9 0.0 0.0
172.0 5.8 18.9 0.0 0.0
173.0 5.9 18.9 0.0 0.0
174.0 5.9 18.9 0.0 0.0
175.0 5.9 18.9 0.0 0.0
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176.0 5.9 18.9 0.0 0.0
177.0 5.9 18.9 0.0 0.0
178.0 5.9 18.9 0.0 0.0
179.0 5.9 18.9 0.0 0.0
180.0 5.9 18.9 0.0 0.0
181.0 5.9 18.9 0.0 0.0
182.0 5.9 18.9 0.0 0.0
183.0 5.9 18.9 0.0 0.0
184.0 5.9 18.9 0.0 0.0
185.0 5.9 18.9 0.0 0.0
186.0 5.9 18.9 0.0 0.0
187.0 5.9 18.9 0.0 0.0
188.0 5.9 18.9 0.0 0.0
189.0 5.9 18.9 0.0 0.0
190.0 5.9 18.9 0.0 0.0
191.0 5.9 18.9 0.0 0.0
192.0 5.9 18.9 0.0 0.0
193.0 5.9 18.9 0.0 0.0
194.0 5.9 18.9 0.0 0.0
195.0 6.0 18.9 0.0 0.0
196.0 6.0 18.9 0.0 0.0
197.0 6.0 18.9 0.0 0.0
198.0 6.0 18.9 0.0 0.0
199.0 6.0 18.9 0.0 0.0
200.0 6.0 18.9 0.0 0.0
201.0 6.0 18.9 0.0 0.0
202.0 6.0 18.9 0.0 0.0
203.0 6.0 18.9 0.0 0.0
204.0 6.0 18.9 7.0 0.2
205.0 6.0 18.9 6.8 0.3
206.0 6.0 18.9 6.8 0.3
207.0 6.0 18.9 6.8 0.3
208.0 6.0 18.9 6.8 0.3
209.0 6.0 18.9 6.7 0.7
210.0 6.0 18.9 6.7 0.7
211.0 6.0 18.9 6.7 0.7
212.0 6.0 18.9 6.7 0.7
213.0 6.0 18.9 6.7 0.7
214.0 6.0 18.8 6.7 0.7
215.0 6.0 18.8 6.7 0.7
216.0 6.1 18.8 6.7 0.7
217.0 6.1 18.8 6.7 0.7
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218.0 6.1 18.8 6.7 0.8
219.0 6.1 18.8 6.5 1.0
220.0 6.1 18.8 6.5 1.0
221.0 6.1 18.8 6.5 1.0
222.0 6.1 18.8 6.5 1.0
223.0 6.1 18.8 6.5 1.0
224.0 6.1 18.8 6.5 1.0
225.0 6.1 18.8 6.5 1.0
226.0 6.1 18.8 6.5 1.0
227.0 6.1 18.7 6.5 1.0
228.0 6.1 18.7 6.5 1.0
229.0 6.1 18.7 6.5 1.0
230.0 6.1 18.7 6.5 1.0
231.0 6.1 18.7 6.5 1.0
232.0 6.1 18.7 6.5 1.0
233.0 6.1 18.7 6.5 1.0
234.0 6.1 18.7 6.5 1.0
235.0 6.1 18.7 6.5 1.0
236.0 6.1 18.7 6.5 0.8
237.0 6.1 18.6 6.5 0.8
238.0 6.1 18.6 6.5 0.8
239.0 6.1 18.6 6.5 0.8
240.0 6.1 18.6 6.5 0.8
241.0 6.1 18.6 6.5 0.8
242.0 6.1 18.6 6.5 0.8
243.0 6.1 18.6 6.5 0.8
244.0 6.1 18.6 6.5 0.8
245.0 6.1 18.5 6.5 0.7
246.0 6.1 18.5 6.7 0.5
247.0 6.1 18.5 6.7 0.5
248.0 6.1 18.5 6.7 0.5
249.0 6.1 18.5 6.7 0.3
250.0 6.1 18.5 6.8 0.2
251.0 6.1 18.5 0.0 0.0
252.0 6.1 18.5 0.0 0.0
253.0 6.1 18.4 0.0 0.0
254.0 6.1 18.4 0.0 0.0
255.0 6.1 18.4 0.0 0.0
256.0 6.1 18.4 0.0 0.0
257.0 6.1 18.4 0.0 0.0
258.0 6.1 18.4 0.0 0.0
259.0 6.2 18.4 0.0 0.0
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260.0 6.2 18.4 0.0 0.0
261.0 6.2 18.3 0.0 0.0
262.0 6.2 18.3 0.0 0.0
263.0 6.2 18.3 0.0 0.0
264.0 6.2 18.3 0.0 0.0
265.0 6.2 18.3 0.0 0.0
266.0 6.2 18.3 0.0 0.0
267.0 6.2 18.3 0.0 0.0
268.0 6.2 18.3 0.0 0.0
269.0 6.2 18.2 0.0 0.0
270.0 6.2 18.2 0.0 0.0
271.0 6.2 18.2 0.0 0.0
272.0 6.2 18.2 0.0 0.0
273.0 6.2 18.2 0.0 0.0
274.0 6.2 18.2 0.0 0.0
275.0 6.2 18.2 0.0 0.0
276.0 6.2 18.2 0.0 0.0
277.0 6.2 18.1 0.0 0.0
278.0 6.2 18.1 0.0 0.0
279.0 6.2 18.1 0.0 0.0
280.0 6.2 18.1 0.0 0.0
281.0 6.2 18.1 0.0 0.0
282.0 6.2 18.1 0.0 0.0
283.0 6.2 18.1 0.0 0.0
284.0 6.2 18.1 0.0 0.0
285.0 6.2 18.0 0.0 0.0
286.0 6.2 18.0 0.0 0.0
287.0 6.2 18.0 0.0 0.0
288.0 6.2 18.0 0.0 0.0
289.0 6.2 18.0 0.0 0.0
290.0 6.2 18.0 0.0 0.0
291.0 6.2 18.0 0.0 0.0
292.0 6.2 18.0 0.0 0.0
293.0 6.2 18.0 0.0 0.0
294.0 6.2 17.9 0.0 0.0
295.0 6.2 17.9 0.0 0.0
296.0 6.2 17.9 0.0 0.0
297.0 6.2 17.9 0.0 0.0
298.0 6.2 17.9 0.0 0.0
299.0 6.2 17.9 0.0 0.0
300.0 6.3 17.9 0.0 0.0
301.0 6.3 17.9 0.0 0.0
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302.0 6.3 17.9 0.0 0.0
303.0 6.3 17.9 0.0 0.0
304.0 6.3 17.9 0.0 0.0
305.0 6.3 17.9 0.0 0.0
306.0 6.3 17.9 0.0 0.0
307.0 6.3 17.8 0.0 0.0
308.0 6.3 17.8 0.0 0.0
309.0 6.3 17.8 0.0 0.0
310.0 6.3 17.8 0.0 0.0
311.0 6.3 17.8 0.0 0.0
312.0 6.3 17.8 0.0 0.0
313.0 6.3 17.8 0.0 0.0
314.0 6.3 17.8 0.0 0.0
315.0 6.3 17.8 0.0 0.0
316.0 6.3 17.8 0.0 0.0
317.0 6.4 17.8 0.0 0.0
318.0 6.4 17.8 0.0 0.0
319.0 6.4 17.8 0.0 0.0
320.0 6.4 17.8 0.0 0.0
321.0 6.4 17.8 0.0 0.0
322.0 6.4 17.8 0.0 0.0
323.0 6.4 17.8 0.0 0.0
324.0 6.4 17.8 0.0 0.0
325.0 6.4 17.8 0.0 0.0
326.0 6.4 17.8 0.0 0.0
327.0 6.4 17.8 0.0 0.0
328.0 6.4 17.8 0.0 0.0
329.0 6.5 17.8 0.0 0.0
330.0 6.5 17.8 0.0 0.0
331.0 6.5 17.8 0.0 0.0
332.0 6.5 17.8 0.0 0.0
333.0 6.5 17.8 0.0 0.0
334.0 6.5 17.8 0.0 0.0
335.0 6.5 17.8 0.0 0.0
336.0 6.5 17.8 0.0 0.0
337.0 6.5 17.8 0.0 0.0
338.0 6.5 17.8 0.0 0.0
339.0 6.5 17.8 0.0 0.0
340.0 6.6 17.8 0.0 0.0
341.0 6.6 17.8 0.0 0.0
342.0 6.6 17.8 0.0 0.0
343.0 6.6 17.8 0.0 0.0
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344.0 6.6 17.8 0.0 0.0
345.0 6.6 17.8 0.0 0.0
346.0 6.6 17.8 0.0 0.0
347.0 6.6 17.9 0.0 0.0
348.0 6.6 17.9 0.0 0.0
349.0 6.6 17.9 0.0 0.0
350.0 6.7 17.9 0.0 0.0
351.0 6.7 17.9 0.0 0.0
352.0 6.7 17.9 0.0 0.0
353.0 6.7 17.9 0.0 0.0
354.0 6.7 17.9 0.0 0.0
355.0 6.7 17.9 0.0 0.0
356.0 6.7 17.9 0.0 0.0
357.0 6.7 17.9 0.0 0.0
358.0 6.7 17.9 0.0 0.0
359.0 6.7 17.9 0.0 0.0
360.0 6.7 18.0 0.0 0.0
361.0 6.7 18.0 0.0 0.0
362.0 6.8 18.0 0.0 0.0
363.0 6.8 18.0 0.0 0.0
364.0 6.8 18.0 0.0 0.0
365.0 6.8 18.0 0.0 0.0
366.0 6.8 18.0 0.0 0.0
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Turbine ID:17
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225.0
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239.0
246.0
253.0
260.0
267.0
274.0
281.0
288.0
295.0
302.0
309.0
316.0
323.0
330.0
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344.0
351.0
358.0
365.0

Day

o
o

6.0

Hour
12.0

18.0

receptor 7

24.0

sunrise
sunset

Turbine ID:18

For receptor -6 and 7 shadow flickering is prominent is winter season i.e December and January

while for receptor 11 it ismore prominent in the month April, July and august. Asdiscussed earlier,

no national, state, county, or local standards exist for frequency or duration of shadow flicker from

wind turbines. However, international regulations, studies, and guidelines from IFCEnvironmental,

Page | 41




Environmental and Social Impact Assessment Study of 200 MW Wind Farm at Village Aspari, District
Kurnool in the State of Andhra Pradesh FINAL ESIA REPORT

Health, and Safety Guidelines for Wind Energy, Europe and Australia have suggested 30 hours of
shadow flicker per year and 30 minutes of shadow flicker per day as the threshold of significant
impact, or the point at which shadow flicker iscommonly perceived as an annoyance. Accordingly,
the above threshold parameters were used in this analysis to evaluate potential shadow flicker
impacts on the farm houses present in near vicinity of the WTG locations.

Turbine number ASP-54 is causing flicker. There are 76 number of dayswith flickers and 69 number
of days for which limit is exceeded. Worse day for ASP-54 was 13/12/2016.

As seen in above table, shadow hours per year for the receptors are within the threshold limitsi.e.
30 hours per year. The maximum number of shadow days per year for receptors. Thus impact of
the proposed project due to shadow flickering effect is insignificant for all the WTGs except ASP-
54.

In India at present there is no standard in case of non- forest land diversion for Wind power
projects. However as per Ministry of Enviornment and Forests (MoEF) guidelines, a minimum
distance of 300 m isrecommended between windmill and highway or village habitation.

Weather conditions at the site, such as bright sunshine, will greatly enhance the occurance and
intensity of shadow flicker, whrereas cloud density, haze or fog will cause a reduction. Receptors
further away from the turbines which may have experienced a shadow flicker effect under bright
sunshine conditions will as a result of these weather conditions, expereince either no effect or one
which is greatly reduced in intensity.

The distance between receptors and turbines has a large effect on the intensity of shadow flicker.
Shadow flicker intensity can be defined as the difference in brightness between the presence and
absence of a shadow at any given location. This study does not examine variationsin intensity but
rather the occurance in number of hours shadow flicker may occur, whether or not this is clearly
distinct or barely noticeable.

It is relevant to emphasise that predicted hours of shadow flicker effects are real case scenarios
with certain assumptions. Assumptions made during the analysis include optimal meterological,
natural light and geomatrical conditionsfor the generation of shadow flicker. The assessment does
not account for trees ot other obstructions that intervene between receptors and turbine during
times when effect may occur. The assessment calculation is therefore an over estimation in the
probability of effects. It should also be noted that for shadow effects ot occur, properties need to
be occupied, with blinds or curtains open and views to the wind turbine unobstructed. However
for the purpose of assessment, it has been assumed that all worst —case circumtances apply.

Impact Significance of Shadow Flickering —

Impact Shadow flickering during the operation phase

Impact Nature Negative
Impact Type Direct
Impact Duration Long term
Impact Extent Local
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Impact scale Within 350 m from the WTGs on the receptors located in the SE-NE and
SW-NW orientation from the WTGs
Frequency During sunny days

Impact Magnitude

Medium

Vulnerrability of social

Receptors

No major settlement is within 350 m from the WTGs. However scattered

hutments are located within the impact zone.

Impact Sgnificance

Considering the overall impact magnitude and vulnerability of social

receptors, the impact significance is assessed as minor

Mitigation M easures

A control system would be employed' as part of the wider turbine control systemsto calculate, in
real time, whether shadow flicker may affect a property, based on pre-programmed co-ordinates
for the properties and wind turbines, and the intensity of sunlight, as measured by a device
attached to aturbine tower. When the control system calculatesthat the sunlight is bright enough
to cast a shadow, and that a turbine shadow falls on a property, it automatically shuts the turbine
down, re-starting it when the shadow has moved away from the property. In the highly unlikely
event that shadow flicker is experienced at properties other than those identified in this
assessment, these would be investigated by Lancaster University or an independent third party,
and if acomplaint isfound to be justified additional control measures of the typesidentified above
will be implemented. A programme of monitoring will also ensure the effectiveness of the
proposed mitigation and allow for it to be adapted to allow for any inaccuracies in the calculation.

The orientation of Turbines no. ASP-22, ASP-23 and ASP-54 will be revised in such a manner that
overall shadow flicker impact remains within suggested threshold standard of 30 hours of shadow
flicker per year and 30 minutes of shadow flicker per day. However, optimise use of the turbine
will also be kept in mind while revising the orientation of above three turbines. Probability of open
space / window on other side of the residential property and vegetative shield shall also be
checked, so that, overall psychological impact of the shadow flicker may get reduced.
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Photo log: Plants[Mytrah Energy (India) Ltd.]

Euphorbia nerifolia

Euphorbia antiquorum

Balanites aegyptiaca

Aegle marmelos

Cissus woodrowii

Aristolochia indica

Cassia auriculata

Carissa spinarum




Tribulus terrestris

Acalypha capitata

Abrus precatorius

Hemidesmus indicus

Cyanotis sp.

Aerva javanica

Daemea extensa

Evolvulus alsinoides




Tephrosia purpurea

Rivea ornata

Hibiscus subdariffa

Lagascea mollis

Ocimum canuum

Caralluma adscendens

Portulaca quadrifida

Sesamum indicum




Arundinella pumila

Perotisindica

Chloris barbata

Clerodendrum multiflorum

Rhus mysorensis

Dodonea viscosa

Achyranthes aspera

Polycarpea corymbosa
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Fauna

Annexure V B: Photolog of Fauna

Indian Silver bill Black shouldered kite
Laughing dove Red Vented Bulbul
Green bee eater Black drongo
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Purple Sunbird

Red wattled lapwing
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Annexure V CPhoto log of Social Survey

Annexure V C: Photo log of Social Survey

FGD in the Village Joharapuram

FGD in the Village Aspari

FGD in the Village Nalka Doddi

Consultation with School Teacher in the Village Nalka
Doddi
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Annexure V CPhoto log of Social Survey

Consultation with PAPs in the Village Devanabanda

Consultation with PApsin the Village

View of Proposed Project Ste in the Village
Rajulamandgiri

View of Proposed Project Ste in the Village
Rajulamandgiri
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Picture of Open Drainage System in the Village of the
study Area

Picture of a Church
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Annexure V D: Photographs of Aspari Site

View of Proposed Project Ste in the Village View of Proposed Project Ste in the Village
Rajulamandgiri Rajulamandgiri
Location of Sub-station in the village Juturu Location of Sub-station in the village Juturu
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Location of WTGs in the Village Aspari Location of WTGs in the Village Rajulamandagiri
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5ALE DEED>

Jhus DLREL: OF SALL s cxcouted at Aspari on Lhis 134 clay of Auguast, 2005

BY

Sri. TAjil Pavan Kumir Yadar, S'o Sanjecvaiah, aged abeur 21 Years, Occupation:
agricwlbuze; Rpo TLMo30, B0 Celemy, Aspard Village &0 Marda], Eumool [Jisiric);
ihereinaller relerred Lo ax the “VENDOR” which tenm shall mean and inelide his legal heirs,
succlssors, legal representatives, evecilors, adininisiroters, successors and asaignaes, el
of [he FIRST PART.

IX FAVIHIR OF

Mis MYI1THAH FNERLGY (TNDA) LIMITED, o COMpany imcorzorated under |l provisivn
ol e Companies Act, 19946, hoving, fta vegislered olllce al 8001, OWCity. SpMa T,
Manakramngudz, Cachibesli, Hydergbad-300002, representad by ite zathorizod sipratury
MMr. A, Sonivasa [ap, Fjo Komool (heveinafier relerred o as "WENTDEE", which Exprassinm

LT%\;‘* K ot r
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shall, unless it b cepugnant 1 the eantext or meaniryg lhereed, inchide s suocesoss-ion- UL
ard peemilled assgne) of the SCCOMD PART.

(T Iercinaffer, he “YEMIHR and “VEMDEE" collecively be referred 1o as the “Farfies”
and individaaly as the “Poriy™).

WHFREAL:

A

I

N

Tha above YERNIEIR is seiced and possessed af, ov atherwise enlilbs) all Hral [dece
and parcel of Lualpropery admeasuring to an exlent of Aol Cents (o
Sy Nod2R siloated ar Aspari Village & Mandal, Komool Districl, Tae ¥ENDDR
acquired the snid preperly by vivroe of registered sabe deed Cocoment numbor
2005 daled 2240172008 rezistered o he olfice of Sob-Registrar, Aspaty; and the
Kevenue |Mvisional Officer, Adoni issued the Title deed NofR6SH3A with patta
s 1A i favowr of the Vendor and Lhe Tahsifdar, Avpari bseued pallad
passbiook Mo 03RS with palla Mo LADE 0 favour of the Yendor, 'I'hes, the Yondor
has boowmme cgbdlul owner and porseszor of the above mentioned landiproperly
and Lhe Vendor has offered Boocoll his land mo an exteol of Acd-t Cenla in
S w0428, oul of wilal laind admeasuring Ac20-40 Cenls in Sy o428 situated ol
Asprari Village & Mandal, Kurnool Disteict o the ¥ENDEL (Hereinaller refered m
as the *Schedule Propedy™) and which is mmece [ully deseribed in the Schedole

arexesd hevalo,

The WENDOR i= absore owner and in peacelul possession and enjey mwenl of e
Schedule Property. The VERDOR has eepresented that VENDOE has gol abanlute
rights, title, interesl. and phyaical pussession, enjoyrment of the Schedude Properly
a5 enlioned hereinafer.

The VEMEHOR has agresd to sell the Schwdule Properry ic., lond adimensutibg 0 ab
gvlenl of Acdd-0 Cents in Hv.MoA28 for his faoily negessities and bonafide
requiremiconls bor a total sale consideration of Re 2140 010-{Rupees Twenty One
T akh Forty Lhousand Only) aod the VERTIET has agreed o purchase the aamie.

Anc whereas the VEMUOR haw agreed to evecote this deed of sale and sell and
further to conmvey all his viphts, Gtle and indenests of all kinds or description
whabseower hal the VERDOR docs have in vespeet of the Shedule Troperty
logelher with oll the righls, 17fle, inkerest, casemenls, appurtenances theret,
freehold eighls in the Schedule Properly widerneath and the VENDEL hivs agresd
to purehase the sarme fur o total sale consideration of Re.2140,000/-(Rupees Twenty
One Lakh Fotty Thousand Only) in accoedanos wirh the terms arned coradilions
wcrdiciwed herein in this Sale Tl

TN CONSIDERATION DF THE ABOVE, NOW THIS SALF DEED LS WITMESSETH AS
FOLLOWS:

1

Thit Lhe ¥ENNOE has aleady reccived an amount of R 50000 (Rupees Five
Thousand Cnly) un 02072015 in cazh from the Vendee owards advance and today

1T AR T Kowes oo 2



Bk - 1, C5 Mo 1057/2015 & Doct No

1008201 5.

Jail

Sheat 2 ofi1

Deacriptlan n Ik Form of

ot

by gme  Craln o, Slmpbuy oosc
Stamp Duty 100 TN o o
Transfer Duty Ty 37100 | 9 0
Rey. Fee M, 21400 o b
Lger Chargos MA 100 E a
Talal 100 1ENRDD H a

Tokal

10700
22100
21400

100

10700

- 1391004~ fowards Stamp Duty includicrg T.0 under Sectlan 41 of 1S, Act, 1899 and Ra.
1400 towards Repistratior Fees on the chareable value of Rg, 2140000- was paid ke The

thrangh Chaflan'BC/Pay Order No 1168 daled ,13-AL5-15

Oate Signature
13th day of Augest, 2015
Certlflcate of Registration
Registerad 33 documert ne. 1006 of 2015 of Book-1 and asskggned the
- 1304 - 100G - 2015 for Scanning on 13-3UG-15.
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e Vendor has recelved balance sale comsiderabion R XLA5 000 (Kupeas Twenky
One Lakh Thidy Five Lhousand Colyd vide 1demand Draft ho “3214607, datd
3.07.21N5 drawn v Kolak Mahindra Jaok, Sardor Falel Foad Branch, yderabed;
henoe, Wendaor has receivad total sale consideration of We21 40000 -[Rupeea Twenly
One Lakh borty Thewsand Only) 'mam the YEXDEE towards the Sale of Scheduoe
Properky which js Moll and final Sole considevation in respecl of the Schedu lex
Property.

Thal W YESXDOR doth hercby sell, teansler anc convey all his eigals, lilles and
inlerests in the Sched ale Properiy unto the VENDEE abaclutedy and forover.

That sinee entire sale comsidealion has aleady been neceived by the VESDOW: the
actial wacanl pliysical prasesion of the Schedule Property has beer. handed over ta
e YWRMIIEE oo this day aed al the Hme of soecution wl cegisitation af fhis Sale

Lecd abaolalely aod [HE% AT,

I'hat the VEMTAIE shall have oo objoction sehialzoewver, i1 the nocessary mutation
L polevant records of the outhedbies concermad in respect of e Schedule Propevry
ie offected 13 Bvoan of YAEXIIRE and this sale deed by itself shall oe deeoocl sod
consleied e grare the WO Objoc Lion Cerlificale by Bw FLEMDOE i lavour ol the
WFMIIET for all inbents and purposes.

Thal the ¥ENDOH hereby agsures, veovesents and vevenanls wilh The VENTIEE as

furlluawwe:

a) The WLMDOR hereby lransfers, conveys, granls and sells to WENDED oll
rights, fitle and inferest of e VENTHOR inoand over the Schedule Property
157 TIAVE ARND TO HOHAD absolutely wuwl [orever the Schedule Troperty
TOCETHER Wil all appurteminces and easement cybis heasto, e Toom
all encumbrives, and 1he YESDED shall peaceahly enjoy the same witheut
ey lelling o7 hindrance or obulruction by the VENDOR o by any one
claiming under, throwgh o i 1mst Fer thuem.

L} The YHEMIXIE assures the VEXOHEE (har exnopting um e one else has any
right, tifle vr inleresl i the said Schedule Properly which & bis absolube
propecty and rhat the same s free Mo all encumbrances, charges, liens,
maintenanuedenaney claim ot atachment ol any courl Bnd has not been
notificd lar acquisition by the Stale or Cenmral SGeecrnmenl or any olher
authority under the Acguisilion Act, ar any wther special legislation and He
sl Lo [l YRR IR daes mit conbravene any [ew, males or regulations. The
VHNIMR further covenanls with the WUNDELE thal Wheve are na civil or
criminal procecdings or no injunction er any suil disputing the title s
pending in any court of lav in respect af the Sehedule Fropery,

ch Thal Lhere js o subsisting agreement T sale inorespeed of Abe Schedule
Property hercby suld 4o ke YERS1IEL and the zane has nol besn marsferred

1.7T- e‘-‘%‘l‘ Yo et Fps Hﬂ‘l"'«”
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ol

i any manner whatseever, in lavour of any ather preeson or persans. That the
VENDOR represent that facee i oo veurl or udicial proceadings pending o
Lhreatancd b b andtialed on the said Schedule Praper iy

Al the eelevrant documezds D aviginal inorespect of the Schedule Froperty
have buen honded over by the VESDOR te e YVENDRE. That, Jwe VENLAR
herebe furiher agrees to wipn all such papers, forne, upplicatians, affidavits,
undertakings, munvrandums ete., whichever is necessary for fransferring the
Swhedude Froperly in favour of the VENMDORY in the conoemes deparnment/s.
Further, the VERDAOR al his cost, i willing 1e cxeonie and aordinabe b g
Fhe  mecessary  Tapers,  foroms,  appiicalions,  affidovils,  widertakings,
mepnarandams cte, whicherer ia necossary fur lhe panpose of mutation wr
anv olher pursase whatseever in aeder 10 ensore He cear and markelable
title and the pecfection ol the tile ta fhe Scheduled Preperty in the name of
VIMLLEL or ils successara/adfiliobes.

The ¥LADOR covenanls with the VENDEE Wil ke will indemnife and keep
indemmilied the WYENDED againsd all claima, activms, proceedings, losses,
damages, costs and cxpenses, which the YENDLE may sustain m being put {o
oo aceoutl of any defect oo the Lle of 1he YFNTRIR in the said Schedule
Property or amy Jaim prelerred by any interesded parly over the Schedudie
Promerky 31 a0y Inaner whabsurwvir,

Ihe VENDOR wswsures 1he YEWDTE that he will exceube such {urthor
decument/s as the YINDTL may requite at his cosl anc expense for
effrctively assigning 1ol of the Schedule Propuerly herehy sold.

The VhALIOR has put the VERIIEK in possussion of the Schedule Property
simultaneeusly wilh the execution of Lhiz Tieed of Sale. Thal b YENDOK
underlakes to have the sad Schedule Propery mulaled in favour of the
VT.MDEE in Revenus Rermds and othier cancemed authocitics, olborwize, Hhe
VEMIIKE can also get the s2jd Schedule Properly walalecd Snils pwmonaoc in
Mevenue Feeocds and orher comecrned autharifies on flwe bases of this Sale
Deed Tar its certificd true wepy and for which the VENDXOR shall coordinate
and smwure that U mulalion o get compleled in favour of the VEMDEE.

All property and otbwr loxes, charges, foos, peaaliies, |inea, wadr and
clectriciey charges and whatsoover as ooy be levied andior incurned [or o on
e Schedule Property or any part therenf for the period ending, with the date
nf eracition of Lhis Sale Theed, shall be boerow aoud be payable by the VENDOR
vvert il A demnand for the same is reveived thercafter and lrom che date of
execition of this cale deed by the YENDEE awl Ihereaiter the VENDEE wall
b responsible lor the pavinent of the same,

Uhe WENDIOE herely declares that the VEXNTOR has not received sy nolice
under the |and Acquisition A, Gram Manchayat Act, Bpidemic | iscases Act.

. Tﬂﬁﬂ' Thagar, ¥emos el
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Defenae of Irdia Acl o any other statulory cnociments or any uther public
Al declaring, any part of the Schedule Property e hove been acquitad o
requisitionad Lor oy sarpase or being declaced as eveess under any law
Larce in the hards of the VENDOR o 18 predeccssar-in-tikle,

The YVEMCAE Luriher declares that, the Scheduls Property s nt an assigned
land or Governmerd Lagd and sa will not come aonder e puriew of e AT

Aseigned Lands ¢ Probibition of Transfoer} Acl 1577 a3 applicable.

The WLNLDOERE herey confinm and assored the VENTIER that the Schedole
Croperly neither belomgs B0 Liba! commumity nor it falls woader The
prevhibitiems of such Lransaciions relarng te Tribaf as per he applicabic laws.
Furttwer, the Schedule Property hes nol hoon provided noe s being proposed
to privedfsubmit as o compensalery afforestation inovidw alalloiment of fores:
Lol Lo U Covernment anthinity including Foeesl Deparimeont.

The market value of Sw Schiedule Property conveyed under rthis sale deod i
Ru.21 40000/ (Rupees Twenty One Lakh Fody Thousand Only) and 4 sum of
Tes, LA, 110 powards Bhe stump duly including Tronsfer duly, a sum of Ke 23 800
towords Feg slralion Charpes, and Re 10005 lawards Llser Charges, which vomes o
lelal am amoont of Re 1806005 (Kapees (me Lakh Sisty Thowsand sty Hundred
Cnlyd hae bueen paid and remited i Stote Bank of India, Aspari, Braoch Iheeugh

Mo gl &R dated: 13082015

ALl that pisce and parce] of dry T admeasuring an extent of Ac4-00 Cents n 5y Nu 425,
et of kol Ll admeasuring Ac20-d0 Cenks i Sy Mo 428 situated ol Asparl Village &
Aandal, Karood Listrict, and witlin e Sub-Registrar Office ol Asparti and Registrabion
istrict of Earnoal.

‘% Berundud bys

At

Fawon Eownar aday

FMavan Fomiar raclay

Eumah viadar’

1 Tl Basn Komnggndets
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RULE-3STATEMENT

Stalement regarding e market value prevenlion under rue 3 ol 1bhe Covernmenl

mrewention of wnder vahnation of osloiwent, 1975,

SLan. willape name Sureey Exlentin Muckel Wahee  Total Markel
Blunleer Ao - Cent oL AT YValua
1 i H 128 (-0 R 5350000 Ke21,40,000:-

Total Exlent: Ac (k1400 Cents

DECLARATION

Thal the WES DO hereby declare that there are oo MMango Lrees! Betel Leal Ciavaens or any
anch other Carclens and that Erere are o Mines o1 Quarrics ponds e, in the Schedule
roperly and i fo o being rang’erred it will be Lable for Frosecation wider Law Loy
Lhe paviment of deficil slamp quty.

N WITH ESS w1 ILKEOTE he PARTIES hereto have signed and excculed this Sale Teed, on
Lhe day, munch and year first abowve wrillen in the presence of the flinswing sibnesscs:

Ty T Fiowes yjpdod

{1.Ajit Pavan Kumar Yadav)
VENDOR
SiymatureThiumb Impression

Abwcwicts

TEMIJER
Witnmezses: Aunthoneed
(A, Stinivasa Kaol

1. &VL . EE-I:::»;;LhL kavdh slo €. Naves
2. Aot I (mY Wno: 5-631;
ET'- LHEE -‘_?.I[l‘.i' Ef!l?ﬁ'”‘ﬂ t’:r‘1|.'i_!~:|a~r_|:'~r::a
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ANNEXURE VIII

WIND POLICY OF ANDHRA PRADESH




GOVERNMENT OF ANDHRA PRADESH
ABSTRACT

ENERGY, INFRASTRUCTURE & INVESTMENT DEPARTMENT - Development
of Wind Power in Andhra Pradesh — Andhra Pradesh Wind Power Policy, 2015 -
Orders — Issued.

ENERGY, INFRASTRUCTURE & INVESTMENT (PR.Il) DEPARTMENT

G.0.MS.No. 9 Dated:13.02.2015
Read the following:

1. G.0.Ms.No.48, Energy (Res) Deptt., dated 11.04.2008.

2. G.0.Ms.No.99, Energy (Res) Deptt., dated 09.08.2008.

3. From the VC&MD, NREDCAP, Hyderabad Lr.No.NREDCAP /
WE/Govt./2014, dated 25.09.2014.

*kkk

ORDER :

In order to promote Wind Power Projects, the Government of Andhra
Pradesh have issued orders formulating Andhra Pradesh Wind Power Policy,
2012 vide references 1% and 2" read above. The operative period of policy
was 5 years and it expired in April, 2013, Considering, the good wind power
potential existing in the State and to achieve 4000 MW capacity addition through
wind power during the next 5 years period, there is a need to bring out
comprehensive wind power policy.

2. Government, after detailed discussions on the proposal vide reference 3™
cited with various stakeholders viz., APTRANSCO., APDISCOMs, NREDCAP
Wind Power Developers and Associations etc., hereby issue the Wind Power
Policy, 2015 as mentioned below:

PREAMBLE

India is amongst the largest wind power markets in the world. Wind power is
already economical in comparison to conventional power sources and Andhra
Pradesh has a huge wind power potential that is yet to be harnessed. The wind
power potential in the combined state of Andhra Pradesh as estimated by the
National Institute of Wind Energy (NIWE) , formerly known as Centre for Wind
Energy Technology (C-WET) is around14,497 MW at 80 m level with maximum
potential existing in the districts of Ananthapur, Kadapa, Kurnool, Chittoor and
Nellore districts.

The Government of Andhra Pradesh has earlier issued “Wind Power Policy”, vide
G.0.Ms.No.48 dated 11.04.2008 and G.0.Ms.No.99 dated 09.09.2008, to
promote wind power projects. Since the policy operative period was for five (5)
years, the policy expired in April, 2013. Taking into consideration the rising power
requirements of the State post bifurcation and clean energy considerations, the
government of Andhra Pradesh is keen to promote wind power generation in a
big way.

OBJECTIVES:

1. To encourage, develop and promote wind power generation in the State
with a view to meet the growing demand for power in an environmentally
and economically sustainable manner.

2. To attract private investment to the State for the establishment of large
wind power projects.

3. To promote investments for setting up manufacturing facilities in the State,
which can generate gainful local employment.

... Contd 2..
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1 Operative Period

The policy shall come into operation with effect from the date of issuance and
shall remain applicable for a period of five (5) years and/ or shall remain in force
till such time a new policy is issued.

Wind power projects that are commissioned during the operative period shall be
eligible for the incentives declared under this policy, for a period of ten (10) years
from the date of commissioning — unless the period is specifically mentioned for
any incentive.

2 Eligible Developers

All registered companies, Joint Venture Companies, Central and State power
generation/ distribution companies and public / private sector wind power
developers will be eligible for setting up of wind power projects, either for the
purpose of captive/group captive use and/or for selling of electricity to the utilities
or third parties, in accordance with the Electricity Act-2003, as amended from
time to time.

The entity desiring to set up wind power project(s), either for sale of power and/
or for captive use/group captive use of power within or outside the State, shall
inform the Nodal Agency as per the para (9) of this policy.

3 Category of Wind Power Projects

Category | Projects set up in government/revenue lands or
forest areas or assigned lands and also in private
lands selling power within the state.

Category Il Projects set up for captive use or group captive use
13" party sale within or outside the state.

Category lll Sale of power at average power purchase cost and
availing Renewable Energy Certificate (REC)

Category I: Projects set up in government / revenue lands or forest areas
or assigned lands and also in private lands selling power within the State

Power generated from the wind power projects installed entirely or partly on
government/ revenue land or forest areas shall be for sale within the State only.

The Govt. of A.P. may consider proposals for allotment of revenue land if available - at
the wind power potential areas on first come first serve basis- based on recommendation
of NREDCAP, as per the provisions of New Land Allotment Policy announced by the
Government vide G.O. Ms. No: 571, Dt: 14-09-2012 of Revenue (Assignment-l) Dept.

To facilitate faster execution of projects, the district collector shall handover
advance possession of land including pathways to NREDCAP and the land shall
be allotted in the joint name of NREDCAP and the Developer. The concerned
district collector after taking into account all the necessary undertakings of land
proposal shall permit the developer to start the construction. NREDCAP shall
withdraw its rights from the land once the project gets commissioned.

Contd.. 3
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In case of forest areas, the developers shall submit the application through the
Nodal Agency to the forest department, to consider for allotment as per the
guidelines/regulations laid down by the forest department from time to time.

If the wind farm is set up in private land then the Eligible Developer shall procure
the land from the landholder on their own.

Category Il: Captive use or group captive use /direct sale to 3rd party sale
within the State/States other than A.P. State

The State will promote wind power producers to set up wind power projects with
no cap on capacity for captive use/group captive or sale of power to 3™ party
within the State/States other than Andhra Pradesh. These projects will also
qualify for Renewable Energy Certificates (RECs) subject to applicable
regulations/ guidelines issued by the appropriate commission.

Category lll: Projects under Renewable Energy Certificate Mechanism

The State will promote wind power producers to set up wind power projects with
no cap on capacity for sale through Renewable Energy Certificate (REC)
mechanism. The wind power producers will be required to apply for accreditation
to the State Accreditation Agency and thereafter to Central Agency for
registration and issuance of RE certificate under REC mechanism as per
order/regulations of the appropriate commission. The power generated from
these power projects shall be purchased by APDiscoms at pooled cost of power
purchase as determined by APERC from time to time.

4 Capacity Allotment

The wind power projects shall be allowed in the areas notified by MNRE or in the
areas where wind monitoring studies have been undertaken by
MNRE/NIWE/NREDCAP/GoAP. In case wind resource assessment studies are
proposed to be undertaken by the private developers, the capacity allotment will
be considered only on submission of the wind data validation report of NIWE.
The area applied for development of wind farm shall be clearly marked on a topo-
sheet and google Map with the proposed capacity to be developed in that area.

NREDCAP shall be responsible for capacity allotment for upto 40 MW and to
recommend capacity allotment beyond 40 MW to Government of AP.

5 Wind Resource Assessment studies in Private Sector

Permission for carrying out Wind Resource Assessment (WRA)and subsequent
development at self-identified locations by the private entities will be given by the
Nodal Agency on a first come first serve basis and will be governed by MNRE
circular no. 51/9/2007-WE dated 20.06.2008 for wind measurement &
subsequent development by private sector.

The applicant needs to clearly demarcate the project boundaries in a topo-sheet
(scale 1:50000) where it is proposed to conduct the WRA study. All applications
received will be scrutinised to ensure that the site identified has not been allotted
to any other entity for WRA study as on the application date or is not within 5km
radius from NIWE/NREDCAP proven or on-going wind masts as on the
application date. Such WRA studies shall be completed within 24 months from
date of signing of MoU with NREDCAP.

Contd.. 4
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After completion of wind monitoring exercise, the applicant will be provided an
exclusive period of 180 days from the expiry date of MOU to get the data
authenticated by NIWE and make an application for capacity allotment. If the
project is not applied for capacity allotment, the permission granted for private
WRA study shall be cancelled. The applicant is also required to provide an
undertaking to NREDCAP, with a copy to NIWE, indicating that NIWE can share
the data to NREDCAP for subsequent/additional capacity allotments in the
proposed (or balance) area.

6 Solar and Wind Hybrid Power Projects

To enable better utilization of common infrastructure and related facilities, solar
and wind hybrid power projects shall be encouraged in the State. The tariff for
such solar projects shall be as determined by APERC.

7 Repowering

The wind power developers will be encouraged to install higher capacity and
improved technology Wind Electric Generators (WEGs) by undertaking
appropriate micro-siting studies in order to optimally utilize the available wind
resource potential at the project sites.

In respect of projects where lower capacity and lower hub height WEGs were
installed and which have completed more than 15 years of life, proposals will be
considered for replacing older turbines with higher capacity WEGs. In such
cases, approval will be granted - subject to amendment of Power Purchase
Agreement (PPA) with extension of time period for another 25 years.

The tariff payable for energy corresponding to the additional capacity available
due to repowering of such projects shall be as per the applicable tariff
determined by APERC from time to time.

8 GOAP Incentives

To enable wind power capacity addition in the State, following incentives shall be
provided for Eligible Developers for those projects setting during the operative
period mentioned in the para one (1).

a) Power Evacuation

i. The Eligible Developer shall bear the entire cost of power evacuation
facilities for interconnecting the wind farm with the grid.

ii. The Eligible Developer shall abide by the orders, rules, regulations and
terms and conditions as approved by APERC from time to time for
operation of wind farms, power evacuation, transmission and wheeling
of energy.

iii. Wind power projects will be exempted from paying the supervision
charges to APTransco/Discom towards the internal evacuation
infrastructure within the wind farm site and upto pooling sub-station. All
electrical installations within wind farm site and upto pooling sub-station
shall be as per the statutory requirements and shall be certified by the
Chief Electrical Inspector General (CEIG) or any other statutory
authority.

iv. APTransco/Discom will dispose the proposals for the technical
feasibility for evacuation within 14 days from the date of receipt of
application. Any upstream system strengthening requirement shall be
borne by APTransco/Discom on a priority basis.

Contd.. 5
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9)
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Transmission and Distribution charges for wheeling of power

There will be no Transmission and Distribution charges for wheeling of
power generated from wind power projects, to the desired location/s for
captive use/third party sale within the State through grid. However, the
Transmission and Distribution charges for wheeling of power generated
from the wind power projects for sale outside the State shall be as per
regulations of APERC.

The 3" party sale by Eligible Developers under this policy will be permitted
only to HT — | category consumers as categorized in Tariff Orders and as
per the regulations issued by APERC from time to time.

Energy Banking

Banking of 100% of energy shall be permitted during all 12 months of the
year. Banking charges shall be adjusted in kind @ 2% of the energy
delivered at the point of drawal. The banking year shall be from April to
March.

Drawals from banked energy shall not be permitted during five (5) month
period from 15' April to 30™ June and 1% February to 315" March of each
financial year. In addition, drawls of banked energy during the Time of the
Day (ToD) applicable during the peak hours, as specified in the respective
Retail Supply Tariff Order, shall also not be permitted throughout the year.
However, the provisions on banking pertaining to drawal restrictions shall
be reviewed based on the power supply position in the State.

Energy injected into the grid from date of synchronization to Commercial
Operation Date (COD) will be considered as deemed energy banking.

The unutilized banked energy shall be considered as deemed purchase by
Discoms at the pooled power purchase cost as determined by the APERC
for the applicable year. Energy settlement shall be done on monthly basis.

Open Access

Intra-state Open Access clearance for the whole tenure of the project or
25 years whichever is earlier will be granted as per the APERC
Regulations amended from time to time. In absence of any response or
intimation from the Nodal Agency to the generator within 21 days, then
such application shall be considered to be deemed open access.

Electricity Duty

All wind power projects are exempted from paying Electricity Duty in case
of sale of power to APDiscom.

Deemed Public Private Partnership (PPP) Status

Deemed PPP status shall be provided for projects coming up under
Category | and have entered into a PPA with APDiscom for sale of power.

Non Agriculture Status

Deemed Non-Agricultural (NA) status for the land where wind power
projects will be accorded, on payment of applicable statutory fees.

Contd.. 6
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h) Deemed Industry Status

Generation of electricity from wind power projects shall be treated as
eligible industry under the schemes administered by the Industries
Department and incentives available to industrial units under such
schemes shall be available to the wind power producers.

i) Must run status

Injection from wind power projects shall be considered to be deemed
scheduled subject to prevailing regulations/grid code of appropriate
commission.

j) Pollution Clearance

Wind power projects will be exempted from obtaining any NOC/Consent
for establishment under pollution control laws from AP Pollution Control
Board.

9 Nodal Agency

New and Renewable Energy Development Corporation of A.P. Ltd (NREDCAP)
shall act as a Nodal Agency under this policy and as decided by the government
from time to time.

The Nodal Agency and/or designated offices by the Nodal Agency shall be
responsible for facilitating single window clearance of the projects for the
following activities:

a) Registration of projects

b) Allotment of capacity of projects

c) Processing of proposals for allotment of revenue land or Forest land.
d) Arranging approval for power evacuation plan and open access.

e) Arranging other statutory clearances/approvals if any.

f) Co-ordination with MNRE/SECI/APTransco/APDiscoms and other central
and state agencies.

An online system will be established by the Nodal Agency for acceptance of
applications and for providing status updates. The developers will be given a
login access for tracking the status updates. All approvals/clearances shall be
disposed within 30 days from the date of registration.

10 Time Lines for Project Completion

The Eligible Developers should enter into a project agreement along with the
applicable fees and bank guarantees with the Nodal Agency within two (2)
months from the date of sanction of the capacity allotment.

In case of wind power projects allotted in revenue lands, the project shall be
commissioned within 18 months from the date of possession of revenue lands
and/ or issue of power evacuation clearance, whichever is later. In case of wind
power projects allotted in private lands, the projects shall be commissioned within
18 months from the date of issue of power evacuation clearance.

Contd.. 7
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In case of revenue and private lands, if there is no development at the site, even
after three (3) years from the date of sanction, the site may be offered to any
other developer by the Nodal Agency. The Nodal Agency would be at liberty to
invite bids for setting up wind power projects in such sites, where no
development is taken up within prescribed period. In such cases, the
Government may resume the lands so allotted or acquire the land purchased by
the developers at the same price at which the sale deeds were registered and
offer the lands to other developers by inviting bids.

11 Manufacturing

The Government intends to promote wind turbine manufacturing facilities that
can contribute towards wind sector development in the State. The following
incentives shall be applicable for new manufacturing facilities and equipment’s,
ancillaries related to wind power projects only.

o Priority allotment of Government land on long term lease basis

o Exemption from electricity duty for a period of ten (10) years for consumption
of electricity from the first year of operation.

12 Applicability of this Policy for wind power projects approved under
earlier Policy

This policy is applicable in respect of all wind power projects which are not
commissioned as on date of notification of this policy in the State of Andhra
Pradesh.

13 Project Monitoring

A “High Level Committee” constituted with the following members will monitor the
progress of implementation of the Wind Power Policy:

Secretary, Energy Department

Chairman and Managing Director, APTRANSCO

CMD of APDISCOMs

V.C.& Managing Director, NREDCAP( Member-Convener)
Representative of Indian Wind Turbine Manufacturers
Association (IWTMA)

6. Representative of Indian Wind Power Association (IWPA)

e

If any difficulty arises in giving effect to this policy, the High Level Committee is
authorized to issue clarification as well as interpretation to such provisions, as
may appear to be necessary for removing the difficultly either on its own motion
or after hearing those parties who have represented.

14 Mid-term Review

State Govt. may undertake a Mid-term Review of this policy after a period of two
years or as and when need arises in view of any technological breakthrough or to
remove any inconsistency with Electricity Act 2003, rules and regulations made
there under or any Govt. of India policy.

Contd.. 8..
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15 Power to remove difficulties

If any difficulty arises in giving effect to this policy, energy department is
authorized to issue clarification as well as interpretation to such provisions, as
may appear to be necessary for removing the difficulty either on its own motion
or after hearing those parties who have represented for change in any provision.

(BY ORDER AND IN THE NAME OF THE GOVERNOR OF ANDHRA PRADESH)

AJAY JAIN
SECRETARY TO GOVERNMENT
To
The Vice Chairman & Managing Director, NREDCAP, Hyderabad.
The Chairman & Managing Director, APTRANSCO, Hyderabad
The Managing Director, APGENCO, Hyderabad.
The Secretary, APERC, Hyderabad
The CMDs, of APSPDCL, Tirupathi / APEPDCL, Visakhapatnam.
All Collectors & District Magistrates in the state.
The Principal Secretary to Government, EFS&T Department.
The Principal Secretary to Government, Revenue Department.
The Principal Secretary to Govt., Finance (PF.I) Department.
Copy to:
The Secretary to Hon’ble C.M.
The P.S. to Hon'’ble Dy. Chief Minister, Revenue, Stamps & Registrations.
The P.S. to Hon’ble Minister for Finance, Planning, Commercial Taxes &
Legislature Affairs.
The P.S. to Secretary, Energy, |&l Department.
SF/SC.

/IFORWARDED BY ORDER//

SECTION OFFICER
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Mytrah Energy (India

SUZLON /s-111

Mytrah Energy (India) Ltd

MYTRAH

Name of Applicant ) Ltd| Make/Model ‘ GE / GE-1.7 GE / GE-2.3)

Name of Site Aspari Rating 1700 kW | 2300 kw | 2100 kw

Name of District Kurnool Hub Height 80m 94m 90m GE-1.7 WTG ’f
Name of State Andhra Pradesh Rotor @ 103 m 116 m 111.8m GE-2.3 WTG ‘I\
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Summary of Wind Palicies and Recommendations by Country:
Companion Summary Chart to “ I nternational Review of Policies and Recommendations for Wind Turbine Setbacks from Residences’
Minnesota Department of Commer ce: Energy Facility Permitting: Kathryn M. B. Haugen

Country

Setback Distance from
Residences

Noise Standard

Shadow Flicker
Standard

Arethe setback
distances and/or
standards
requirements or
recommendations?

Notes and
Rationale

Germany and | None 35- 50 dB(A) noise limit for | Maximum 30 min/day Requirements Noise, shadow
Provinces night, and 45- 65 dB(A) and 30 hr/ year worst flicker concerns
noise limit for day, case scenario, 8 hr/year
depending on area actual exposure
Saarland 550- 850 m setback from Recommendations Noise, shadow
residences flicker concerns
Lower Saxony | 1000 m setback from Recommendations Noise, landscape
residences concerns
Thuringia 1000 m setback/ potential Recommendations Noise, shadow
conflict area for residences & flicker concerns
recreational areas
Hesse 1000 m setback from Recommendations Noise, visual impact,
residences, with greater shadow flicker,
distances for healthcare pollution, and spatial
settings and smaller distances development
from individual homes concerns
Rhineland- 400 m setback from Recommendations Noise, landscape,
Palatinate individual homes, 1000 m shadow flicker
setback from residential areas concerns, based on
court case and then
became guideline
Berlin None None Too developed, one
wind turbine only
Bremen 200-500 m setback from Recommendations: shadow flicker
residences General result of concerns,
going by German consideration for
noise and shadow neighbors

flicker regulations




Schleswig- 300 m setback from areas Requirements Tourism, historical
Holstein with 1 < 4 residences, 500 m areas, and landscape
setback from rural residential concerns
areas, and 1,000 m setbacks
from towns and vacation
areas
Hamburg 300 m setback from Requirements Unknown
individual dwellings, 500 m
setback from residential areas
Saxony 1x height of turbine setback Recommendations Environment,
from everything, 300 m landscape, shadow
setback from one turbine, 500 flicker, and noise
m setback from wind farms concerns
Spain 500 m setback from 45-50 dB(A) noise limit Recommendations Noise, safety, visual
residences impact concerns
Italy None None None found
France 500 m setback from 25 dB noise limit inside Requirements Noise, landscape,
residences nearby residences visual impact
concerns
Canada None None Provinces decide
Yukon None None Sparsely populated
Prince Edward | Setback of 3x the total height Requirements Environmental and
Island of turbine from neighboring public health and
residences or 1x the height safety concerns
from developer’s homes
New Brunswick | 500 m or 5x turbine height 40-53 dB(A) noise limit at Requirements Noise, visual
setback from all residences/ all homes within 1 km impacts, safety
recreational areas if turbine is concerns
located on crown (state) land
Nova Scotia Unknown Unknown None Found
British None 40 dB(A) noise limit Requirements Noise concerns
Columbia
Alberta None 40 -56 dB(A) L A ¢q (usually Requirements Noise concerns,

40 -46 dB(A) L A ¢q) night
noise limit at most affected
residence within 1.5 km,
day noise limits 10 dB(A)
higher

Rule of Alberta
Utilities
Commission




Manitoba

500-550 setback from

40-53 dB(A) noise limit

Noise requirements,

Noise concerns,

residences setback municipalities
recommendations determine setbacks
ranging from 300-
800 m, Manitoba
recommends 500 m
Ontario 550 m setback distances from | 40-51 dB(A) noise limits Requirements Noise, shadow
homes, workplaces, & flicker concerns
recreational areas
Newfoundland/ | Unknown Unknown None found
Labrador
Quebec None None Municipalities
determine setbacks,
with 500 m being the
most commonly
used setback
distance
UK /England | 350 m setback minimum 35-45 dB(A) noise limit, or Recommendations Noise concerns
max 5 dB(A) above
background noise, whatever
is higher
Scotland 2 km setback from cities, Recommendations Visual impact
villages, and towns concerns
Wales 500 m setback from Recommendations Noise concerns
residences
Portugal 200 m setback from 45-55 dB(A) noise limit by Noise Requirements, | Unknown
residences night, and 55-65 dB(A) Setback
noise limit for day Recommendations
Denmark 4x turbine height setback 39-44dB(A) noise limit Requirements Noise, shadow
from residences flicker, landscape
concerns
Netherlands 4x hub height setback from 47 dB(A) noise limit by day Noise Requirements, | Noise, shadow
residences and 42 dB(A) noise limit for Setback flicker, safety
night Recommendations concerns
Sweden 400-1000 m setback from 40 dB(A) noise limit, may German guidelines (see | Recommendations Noise, shadow

residences

be reduced to 30-35 dB(A)
if in quiet area or produces
tonality

below)

flicker, visual
impact, safety




Australia None None States decide, Senate
recommends future
review for stricter
guidelines
New South None L A eq, 10 min 35 dB(A) noise Recommendations Noise concerns
Wales limit, plus a 5 db penalty for
tonality

South Australia | None L a90 35-40dB noise limit, consideration of shadow | Recommendations Noise, shadow
plus a 5 dB penalty for flicker on all homes flicker concerns
tonality within 500m

Tasmania None 5-10 dB penalty for tonality, Recommendations Noise concerns

impulsiveness, and
modulation
Victoria None L a95 40 dB noise limit, plus | Shadow flicker limit of | Recommendations Noise, shadow
a 5dB penalty for tonality, 30 hrs/year flicker concerns
impulsiveness, and
modulation
Western 1 km (1000 m) setbacks L A eq, 10 min 35 dB noise Recommendations Noise, visual impact,
Australia limit, plus a 5-15dB penalty shadow flicker
for tonality, impulsiveness, concerns
and modulation
Ireland 500 m setback from 35-45 dB(A) noise limit, or | Maximum shadow Recommendations Noise, shadow
residences and noise sensitive | max 5 dB(A) above flicker 30 hr/year and 30 flicker concerns
areas, background noise, whatever | min/day
is higher
New Zealand None 35-40 dB(A) noise limit, or Requirements Noise concerns

max 5 dB(A) above
background noise, whatever
is higher

Note: This chart is a summary of the information found in the document “International Review of Policies and Recommendations for Wind Turbine Setbacks from Residences:

Setbacks, Noise, Shadow Flicker, and Other Concerns.” For more detailed information of wind energy requirements and recommendations, please refer to that document.

Reference for distance comparisons (rounded to the nearest foot):

50 m= 164 ft

100 m= 328 ft
150 m= 492 ft
200 m= 656 ft

250 m= 820 ft
300 m= 984 ft
350 m= 1148 ft
400 m= 1312 ft

450 m= 1476 ft
500 m= 1640 ft
550 m= 1804 ft
600 m= 1969 ft

Reference for distance comparisons (rounded to the nearest mile):

0.5 km=0.31 mi

1.0 km= 0.62 mi

1.5 km=0.93 mi

650 m= 2133 ft
700 m= 2297 ft
750 m= 2461 ft
800 m= 2625 ft

20km=1.24m

850 m= 2789 ft
900 m= 2953 ft
950 m=3117 ft
1000 m= 3281 ft




Wind Energy Terms
Note: Wind energy terms are not always used in the same way across various countries or sources. These definitions are based on how terms appeared to be most
commonly used throughout countries and sources in this document.

Wind Energy: The provision of energy from wind, usually harnessed through wind turbines.

Wind Energy Requirement, Rule, Law, or Policy: A wind energy setback or limit required by a level of government.

Wind Energy Recommendation or Guideline: A wind energy setback or limit that is suggested or encouraged, but not required, by a level of government.

Wind Turbine: A system used to convert potential energy found in wind to mechanical energy to produce electricity. Wind turbines usually range in size from 9
to 200 meters (29- 427 feet), and may be located onshore or offshore.

OnshoreWind Turbine: A wind turbine that is located on land. Onshore wind turbines may range in size from small wind turbines producing 50 kilowatts of
electricity a day, to large wind turbines producing up to 3 megawatts of electricity a day.

Offshore Wind Turbine: A wind turbine that is located in deep water such as seas or oceans. Offshore wind turbines are much larger than onshore wind turbines,
producing up to 6 megawatts of electricity a day.

Vertical-AxisWind Turbine: A wind turbine where the blades rotate around an axis that is perpendicular to the ground. Vertical-axis wind turbines are often
described as resembling egg-beaters.

Horizontal-AxisWind Turbine: A wind turbine where the blades rotate around an axis that is parallel to the ground. Horizontal-axis wind turbines are more
common that vertical-axis turbines, and usually contain three blades.

Wind Energy Facility, Wind Power Plant, or Wind Farm: A group of three or more wind turbines operated together. A wind energy facility may include
several hundred turbines.

Tower: The tall base that serves to raise and anchor the wind turbine blades.

Hub: The area the blades rotate around in a horizontal-axis turbine. The hub is parallel to the ground and contains the mechanical pieces including a gearbox and
generator.

Blades: The sections of the wind turbine that the wind moves. There are typically three blades which rotate around the hub.

Turbine Height: The height from the ground to the top of the turbine. In a horizontal-axis turbine, it is the height from the ground to the top of the highest rotating
blade.

Hub Height: The height from the ground to the center of the hub the blades rotate around on a horizontal-axis wind turbine.

Rotor Diameter: The diameter of the circular arc produced by the rotation of the blades. Wind Turbine Mean Power Output: The average amount of energy
produced by a wind turbine or wind energy facility over a given period of time for an average wind speed, usually measured in megawatts or kilowatts.

Megawatts (MW): One million watts, or one thousand kilowatts of energy.

Kilowatts (KW): One thousands watts of energy.

Watts (W): The amount of energy used or produced by an object.

Mean Wind Speed or Velocity: The average rate over a period of time of the flow of wind with no blocking obstacles such as buildings or vegetation.

Setback: The minimum distance a wind turbine may be located from a designated location. Unless otherwise specified, setbacks refer to the minimum distance a
wind turbine may be located from a residence. The term setback is also used to describe minimum distances from all buildings, property lines, or
historically or environmentally important areas. Setbacks may be a set distance or based on turbine features including turbine height, hub height, rotor
diameter, or blade length. Setbacks may also be referred to as a setback distance or separation distance.

Shadow Flicker: The pattern of alternating shadows and light caused by the changes in light when rotating blades cast shadows on an area or residence. Shadow
flicker only happens when the sun is low in the sky and behind the rotating turbine blades.

Shadow Flicker Exposure: The amount of time a location experiences shadow flicker, measured in terms of the actual or the “worst-case” scenario.

Shadow Flicker Standard or Shadow Flicker Limit: The maximum exposure to shadow flicker allowed at residences near wind turbines.



Noise Terms

Sound: Vibrations conveyed through the air that may be heard.

Noise: Unwanted sound.

Noise Standard or Noise Limit: The maximum volume from wind turbines allowed in an environment. The noise limit may vary based on the time of day, size
and number of turbines, and number of nearby residences or educational or work settings. Usually, the noise limit refers to the volume at nearby
residences.

Background Noise: Sounds present in the environment on a regular basis. In terms of wind energy, usually refers to the sounds present before wind turbines are
installed.

Residence, Dwelling, or Home: A place where people live.

Residential Area: An area with a number of residences, or an area where residences are the main features instead of commercial, service, industrial, or
agricultural facilities.

Quiet Area: An area, usually residential or rural, with little existing background noise.

Wind Facility Neighbor or Receiver: Residences or businesses near to wind facilities, often close enough to call for measurement of sound or shadow flicker
levels.

Decibel (dB): The unit used to measure the volume or intensity of a sound.

A-weighting or dB(A): A standard measure of sound volume that is widely used internationally, with sounds weighted more or less depending on their frequency.
dB(A) is designed to measure how loud sounds appear to the normal human ear and generally weights sounds with higher frequency levels as appearing
louder than lower frequency sounds.

C-weighting or dB(C): A standard measure of sound volume, with sounds weighted more or less depending on their frequency. dB(C) uses less weighting than
dB(A) for especially lower frequency sounds, which are rated louder in dB(C) than in dB(A). C-weighting is less widely used than dB(A), but is used
when there is concern about the amount of lower frequency sounds from equipment or power sources.

Frequency: The number of oscillations per second of sound waves, measured in Hertz (Hz). Humans can normally hear sounds with frequencies ranging from 20-
20,000 Hz.

Infrasound: Sounds at frequencies below 20 Hz that humans cannot hear.

L ow Frequency Sound: Sounds at frequencies from 20-200 Hz that humans can usually hear.

Modulation: Regular, audible fluctuations in the sound volume.

Tonality: A sound at a specific, discrete frequency rather than a range of frequencies that produces a distinct tone, like a hum.

Impulsiveness: A repeated short sound, such as banging.

Sound Pressure: The difference in the local air pressure caused by a sound wave.

Sound Pressure Level (SPL): The measure of the sound pressure, or the difference in the local air pressure caused by a sound wave, relative to a standardized
value at a distance from a source of a sound.

L A90, 10 min OF L ago: The sound pressure level in dB(A) that is equaled or exceeded for 90% of the time measured, often a 10 minute interval.

L A5, 10 min OF L ags: The sound pressure level in dB(A) that is equaled or exceeded for 95% of the time measured, often a 10 minute interval.

L A eq, 10min, LA eq OF Leg: The average sound level over a period of time in dB(A), or the continuous sound level that would equal the average of multiple sound
pressure levels for a fluctuating sound.

L A max, 10 min OF LA max: The highest sound pressure level I dB(A) that occurs within the time measured, often a 10 minute interval.



References

Alberta Utilities Commission. (2011). Noise control (Rule 012). Retrieved from http://www.auc.ab.ca/acts-regulations-and-auc-ules/rules/Documents/Rule012.pdf

Alberta Utilities Commission. (2009). Applications for power plants, substations, transmission lines, and industrial system designations (Rule 007). Retrieved from
http://www.auc.ab.ca/acts-regulations-and-auc-rules/rules/Documents/Rule007.pdf

Barclay, C. (2010). Wind farms- Distance from housing (Library House of Commons Standard Note: SN/SC/5221). Retrieved from
http://nottingham.ac.uk/renewableenergyproject/documents/houseofcommonsbriefingpaper18nov2010.pdf

Bundesministerium der Justiz. (2011). Law on protection against harmful environmental effects of air pollution, noise, vibration and similar phenomena (Federal
Emission Control Act- BImSchQG). Retrieved from http://www.gesetze-im-internet.de/bimschg/index.html

Bundesministerium der Justiz. (2010). Anlage 1 liste "UVP-pflichtige Vorhaben" [Appendix 1 list “projects subject to EIA”]. Retrieved from http://www.gesetze-
im-internet.de/uvpg/anlage 1_62.html

Bundesministerium der Justiz. (2000). Technische anleitung zum schutz gegen lirm (TA Lédrm) [Sixth general administrative provision on the Federal Pollution
Control Act (Technical instructions on noise abatement: Noise TA)]. Retrieved from
http://www.umweltbundesamt.de/laermprobleme/publikationen/talaerm.pdf

Canadian Wind Energy Association (CanWEA). (2011). Media centre: 03/03/2011 Court upholds current regulations for wind turbine setbacks Ontario; Divisional
court dismisses claim government ignored its own Statement of Environmental Values (SEV) in developing setback regulation. Retrieved from
http://www.canwea.ca/media/release/release _e.php’newsld=114

Canadian Wind Energy Association (CanWEA). (2007). CanWEA position on setbacks for large-scale wind turbines in rural areas (MOE class 3) in Ontario.
Retrieved from http://www.canwea.ca/images/uploads/File/FINAL-CanWEAPositionOnSetbacks-2007-09-28.pdf

Chief Medical Officer of Health (CMOH) of Ontario. (2010). The potential health impact of wind turbines (Chief medical officer of health (CMOH) report).
Retrieved from http://www.health.gov.on.ca.en/public/publications/ministry reports/wind_turbine/wind_turbine.pdf

Danish Electronics, Light and Acoustics. (2010). Low frequency noise from large wind turbines. Retrieved from
http://www.madebydelta.com/delta/Business_units/TC/Services+by+technology/Acoustics/Low+frequency+noise/Low+{requency+noise+from+large+wi
nd+turbines.page

Danish Energy Agency. (2009). Wind turbines in Denmark. Retrieved from http://www.ens.dk/da-dk/Sider/forside.aspx

Danish Ministry of the Environment. (n.d.). Order on noise from wind turbines. Retrieved from http://www.retsinformation.dk/Forms/R0710.aspx?id=13020

Department of Energy and Climate Change. (2011). Onshore wind Q & A. Retrieved from
http://www.decc.gov.uk/assets/decc/What%20we%20do/UK %20energy %20supply/Energy %20mix/Renewable %20energy/explained/wind/1302-onshore-
wind-g-a.pdf

Department of the Environment, Heritage and Local Government. (n.d.).Wind energy development guidelines. Retrieved from
http://www.environ.ie/en/Publications/DevelopmentandHousing/Planning/FileDownl.oad,1633.en.pdf

EDS Consulting. (2009). Final report to Manitoba Intergovernmental Affairs on land use planning for wind energy systems in Manitoba. Retrieved from
http://www.gov.mb.ca.ia.programs/land _use dev/pef/wind energy guidelines.pdf

Environment Protection and Heritage Council (EPHC). (2010). National wind farm development guidelines: Draft July 2010. Retrieved from
http://www.ephc.gov.au/node/449

Hamburg Ministry of Urban Development and Environment. (2010). Exclusion zones for wind turbines in Hamburg. Retrieved from
http://www.hamburg.de/contentblob/2642064/data/f-xx-xx-windenergieanlagen-ausschlussgebiete.pdf

Hessian Ministry of Economy, Transport and Regional Development. (2010). 487: Recommendations of the Ministry of Economy, Transport and Regional
Development and the Ministry of Environment, Energy, Agriculture and Consumer Protection at intervals of regionally significant wind turbines to




legitimate spaces and facilities. Retrieved from
http://www.hochtaunuskreis.de/htkmedia/Benutzerordner/60 _00/Umwelt/Schwerpunkt/Windenergie/Ausgabe 22 2010-p-7626.pdf

House of Lords. (2011). Column 485 House of Lords Friday, 10 June 2011: Wind turbines (minimum distance from residential premises) bill [HL]: Second
reading. Retrieved from http://www.publications.parliament.uk/pa/Id201011/ldhansrd/text/110610-0001.htm#11061043000429

The Interior, the Minister for Finance and Energy, Minister for Nature and Environment, & the Prime Minister (State Planning Authority). (2003). Principles for
planning of wind turbines (Official Gazette Schl.-H 1995 p. 478, (Official Gazette Schl. HS-893)). Retrieved from http://www.Schleswig-
holstein.de/cae/servlet/contentblob/826358/publicationfile/Grundsaetze Planung WEA.pdf

King Juan Carlos I & Spanish Parliament. (2005). Royal Decree 1513/2005 of 16 December BRE, which implements Law 37/2003, of November 17, Noise,
regarding the assessment and management of environmental noise. Retrieved from http://sanidadambiental.com/wp-content/uploads/2009/05/rd1513-
2005-evaluacion-y-gestion-ruido.pdf

King Juan Carlos I & Spanish Parliament. (2003). Law 37/2003 of November 17, Noise. Retrieved from http://sanidadambiental.com/wp-
content/uploads/2009/05/1ey37-03-del-ruido.pdf

Locker, S. (2011). Health review promised into wind farms. Retrieved from http://www.abc.net.au/rural/content/2011/s3239888.htm

Lower Saxony Ministry for Rural Areas, Food, Agriculture and Consumer Protection. (2004). Regional planning; recommendations for designation of priority
areas for the suitability or wind energy. (MI of 11.7.1996 d. RdErl., Az 39.1-32346/8.4). Retrieved from
http://www.zgb.de/barrierefrei/misc/rechtsgundlagen/rechtsgrundlagen r/Windenergieerlass.pdf

Manitoba Innovation, Energy, and Mines. Crown land policy and wind farms. Retrieved from
http://www.manitoba.ca/iem/energy/wind/files/crown_land policy wind farms.pdf

Ministere De L’Ecologie, du Developpement Durable, des Transports et du Logement. (2010). Energy and climate: Wind power. Retrieved from
http://www.developpement-durable.gouv.fr/-Energie-eolienne-.html

Ministere De L’Ecologie, du Developpement Durable, des Transports et du Logement. (2010). Questions/answers: ZDE. Retrieved from
http://www.developpement-durable.gouv.fr/IMG/pdf/FAQ_ZDE.pdf

Miniserio do Ambiente, do Ordenamento do Territorio e do Desenvolvimento Regional. (2007). Decreto-Lei n.o 9/2007 de 17 de Janeiro [Decree-Law No 9: 2007
17 January (General regulation of noise)]. Retrieved from http://dre.pt/pdf1s/2007/01/01200/03890398.pdf

Ministerio de Industria, Turismo y Comercio & Institute para la Diversificacion y Ahorro de la Energia. (n.d.). Manuales de energias renovables 3: Energia eolica
[Renewable energy manual 3: Wind energy]. Retrieved from
http://www.idae.es/index/php/mpd.documentos/mem.descarga?file=/documentos 10374 Energia eolica 06_d9231f5c.pdf

Ministry of Finance, the Ministry of Inners and Sport, the Ministry of Economy, Transport, Agriculture and Viticulture, & the Ministry of Environment and
Forests. (2006). Notes to assess the acceptability of wind turbines. Retrieved from
http://www.ism.rlp.de/fileadmin/ism/downloads/landesplanung/strukturen _der planung/Hinweis zur Beurteilung von Windenergieanlagen.pdf

National Academy of Medicine. (2006). The impact of wind turbine operation on human health. Retrieved from http://www.developpement-
durable.gouv.fr/IMG/pdf/eoienne_sante 2006_academie medecine.pdf

Natur Vards Verket. (2010). Detaljplan [Detailed plan]. Retrieved from http://www.vindlov.se/sv/Steg-for-steg/Stora-
anlaggningar/Provningsprocessen/Detaljplan/New Brunswick Department of Energy. (2008). Report: Model wind turbine provisions and best practices for
New Brunswick municipalities, rural communities and unincorporated areas. Retrieved from http://www.gnb.ca/0085/pdf/NBwindEnergy.pdf

Natur Vards Verket. (2010). Ljud [Noise]. Retrieved from http://www.vindlov.se/sv/Steg-for-steg/Stora-anlaggningar/Inledande-skede/Halsa--sakerhet/Ljud/

Netherlands Energy and Climate Division. (2011). Wet-en regelgeving: Besluit algemene regels voor inrichtingen milieubeheer geldend op 05-08-2011 [Laws and
regulations: Decision rules for environmental management prevailing on 08.05.2011]. Retrived from
http://wetten.overheid.nl/BWBR0022762/Hoofdstuk31035682/Afdeling32/323/Artikel 1314a/geldigheidsdatum_05-08-2011




Ontario Ministry of the Environment (MOE). (2008). Noise guidelines for wind farms. Retrieved from
http://www.ene.gov.on.ca/stdprodconsume/groups/lr/ @ene/ @resources/documents/resource/std01 _079435.pdf

Ontario Ministry of the Environment (MOE). (1995). Sound level limits for stationary sources in class 3 areas (rural) (Publication NPC-232). Retrieved from
http://www.ene.gov.on.ca/stdprodconsume/groups/lr/ @ene/ @resources/documents/resource/std01 079359.pdf

Pohl, J, Faul, F, & Mausfeld, R. (2000). Beldstigung durch periodischen schattenwurf von windenergieanlagen Laborpilotstudie [Harassment by periodic shadow
of wind turbines: Laboratory pilot study]. Retrieved from
http://cvi.se/uploads/pdf/Kunskapsdatabas%20miljo/Ljud%200ch%20Skuggor/Skuggor/Utredningar/Laborstudie%20Schattenwurf.pdf

Pohl, J, Faul, F, & Mausfeld, R. (1999). Belidstigung durch periodischen schattenwurf von windenergieanlagen [Annoyance caused by periodic shadow casting (or
shadow flickering) of wind turbines]. Retrieved from
http://cvi.se/uploads/pdf/Kunskapsdatabas%?20miljo/Ljud%200ch%?20Skuggor/Skuggor/Utredningar/Feldstudie.pdf

Prince Edward Island Department of Environment, Energy and Forestry. (2010). Wind turbine approval. Retrieved from
http://www.gov.pe.ca/eef/index.php3number=1029405&lang=E

Saxon State Ministry of Environment and Agriculture. (n.d.). Wind turbines: Information for property owners and farmers. Retrieved from
http://www.smul.sachsen.de/Ifl/publikationen/download/306_2.pdf

The Senate: Community Affairs References Committee. (2011). The Social and economic impact of rural wind farms. Retrieved from
http://www.aph.gov.au/senate/committee/clac_ctte/impact rural wind farms/index.htm

Senator for Women, Health, Youth, Social and Environmental Protection, & Senator for Construction, Transport and Urban development. (1995). Framework-
priority areas for wind energy utilization in the city of Bremen. Retrieved from http://www.naturschutzstandards-erneuerbarer-
energien.de/images/literatur/Bremen Rahmenkonzept Windenergienutzung 1996[1].pdf

South Australia Environment Protection Authority. (2009). Wind farms environmental noise guidelines. Retrieved from
http://www.epa.sa.gov.au/xstd _files/Noise/Guideline/windfarms.pdf

Standards New Zealand. (2010). Standards New Zealand factsheet: Revised wind farm noise standard NZS 6808:2010- Frequently asked questions. Retrieved from
http://www.standards.co.nz/NR/rdonlyres/93932348-FE1F-44A9-853F-CAOC735A79C0/0’ WindFarmNoise factsheet.pdfStates Committee for Pollution
Control (LAI). (2008). Information on identifying and assessing the optical emissions from wind turbines (WEA-shadow-notes). Retrieved from
http://www.lung.mv-regierung.de/dateien/wea/schattenwurf/hinweise.pdf

States Commiittee for Pollution Control (LAI). (2005). Information for sound immission from wind turbines. Retrieved from http://www.lung.nv-
regierung.de/dateien/wea_schallimmissionsschutz.pdf

Sustainable Energy Development Authority (SEDA). (2001). NSW wind energy handbook 2002. Retrieved from
http://www.dtiris.nsw.gov.au/_data/assets/pdf file?0003/306048/nsw-wind-energy-handbook.pdf

Tasmania Department of Primary Industries, Water and Environment: Environment Division. (2004). Noise measurement procedures manual. Retrieved from
http://www.environment.tas.gov.au/file.aspx ?id=1855

Thuringian Ministry of Construction, State Development and Transport. (2005). Recommendation for the continuation of the regional plans the designation of
priority areas, “wind energy”’, which also the effect of suitable sites have. Retrieved from http://www.naturschutzstandards-erneuerbarer-
energien.de/images/literatur/thueringen handlungsempfehlung-ausweisung|[1].pdfU.S. Department of Energy. (2008). 20% wind energy by 2030.
Retrieved from http://www1.eere.energy.gov/windandhydro/wind_2030.html

U.S. Department of Energy: Energy Efficiency & Renewable Energy. (2011). Energy basics: Glossary of energy related terms. Retrieved from
http://www.eere.energy.cov/basics/glossary. html#W

Victoria Department of Planning and Community Development (DPCD). (2011). Advisory note 35: Amendment Vc78: Wind energy facility provisions- Clause
52.32. Retrieved from http://www.dpcd.vic.gov.au/_data/assets/pdf file/0011/59897/AN35-Amendment-VC78-wind-energy-facility-provisions.pdf




10

Victoria Department of Planning and Community Development (DPCD). (2011). Policy and planning guidelines for the development of wind energy facilities in
Victoria. Retrieved from http://www.dpcd.vic.gov.au/ _data/assets/pdf file/0018/43227/Wind-Energy-Facilities-Guidelines.pdf

Working Group on Noise from Wind Turbines, The. (1996). The assessment and rating of noise from wind farms: Final report (ETSU-R-97). Retrieved from
http://www.semantise.com/~lewiswindfarms/FOV1-00021BAE/FOV1-00021BD2/1996:00:00%20ETSU-R-97%20-
9%20Exec%20Summary.pdf?FCItemID=S000CO81A

Western Australian Planning Commission. (2004). Planning bulletin: Number 67: Guidelines for wind farm development. Retrieved from
http://www.planning.wa.gov.au/Plans+and-+policies/Publications/210.aspx




ANNEXURE XI|

LONG TERM BIRD AND BAT STUDY




Long Term Bird and Bat Study of 200 MW Wind Farm at Village Aspari, District Kurnool, Andhra Pradesh
FINAL BIRD AND BAT STUDY

LONG TERM BIRD AND BAT SURVEY IN THE PROPOSED ASPARI WIND
FARM SITE IN KURNOOL DISTRICT, ANDHRA PRADESH, INDIA.

May 2016

Prepared by Voyants Solutions Private Limited for the Asian Development Bank. {GUR_EM S 1456 Final
Bird and bat_27.05.2016 originally posted on May, 2016 available on {http://www.adb.org/projects/
IND: Long term Bird and bat study of 200 MW Wind Farm Project in village Aspari, District Kurnool,
Andhra Pradesh.}



Long Term Bird and Bat Study of 200 MW Wind Farm at Village Aspari, District Kurnool, Andhra Pradesh

FINAL BIRD AND BAT STUDY
NOTES
(i) The fiscal year 2016-17 of the Government of India ends on March 31, 2017.
(i) In thisreport, "$" refersto USdollars.

This Long term Bird and Bat study assessment is a document of the borrower. The views expressed
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff, and
may be preliminary in nature. Your attention is directed to the “terms of use” section on ADB’s
website.

In preparing any country program or strategy, financing any project, or by making any designation of
or reference to a particular territory or geographic area in this document, the Asian Development
Bank does not intend to make any judgments asto the legal or other status of any territory or area.

Page | ii



Long Term Bird and Bat Study of 200 MW Wind Farm at Village Aspari, District Kurnool, Andhra Pradesh

FINAL BIRD AND BAT STUDY
TABLE OF CONTENTS
EXECUTIVE SUMMARY ..ottt ettt ettt et e e es s teebeeese s saeesntesbesssessstesnbeesseesssesntesseesseesressneesnns I
1 INTRODUGT ION . ...ttt et etee et e et s tee et e eae e steestaeesteesseesseeasessseesbeessessnseesseesseearenasenns 1
1.1 PROJECT DETAILS AND PROJECT PROPONENT .......omiumrereetresrnsessessesssssses s s sasssssss s sassssssssens 1
1.2 BACKGROUND OF BIRD AND BAT MONITORING STUDY ...coemrurerrrmerrerrrmersesssesssssssessssssssssseanes 1
1.3 OBJECTIVES . sectssesesties st et ssssssssss s s sssssssssssss st sssssssss st sssssssssssssssssasssasessssssssssnssasssasssssnsssnssanssanes 2
1.4 SCOPE OF WORK ...iiioererectrestsesteest e ssssssesssssssessessssssssssbsssssssssssssssssasssssssssssbesssasssssstesssssstesssassssssssnsssssanes 2
1.5 BIRD AND BAT MONITORING PLAN
1.6 LIMITATION OF STUDY
1.7  REPORT STRUCTURE .....ooositreeretesetrstsetssssstsssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssasssesssssessassssssasssans
2 STUDY AREA ..ottt ettt st e et e st e s e e beeaeea b e saeeatesbesssebesanenbesaebesneente e 4
2.1  PROJECT SITE/STUDY AREA .....otiesressetssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanses 4
2.2  BIOGEOGRAPHIC SETTINGS ...coveeurieueeteersesseeseesssessssssssssasssssssssssssssssssssssssssssssssssssssssssssssnssssssansssssssansen 7
2.3 CLIMATOLOGICAL SETTING: .osesereersetreerernesissssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssasssnes 8
3 APPROACH AND METHODOLOGY ..ottt sttt st te st ste e sre e e snesneens 9
4 OBSERVATION AND ANALYSIS... o ettt ettt
4.1 CARCASS SURVEYS...ieeriseereessessessssssssssssssssessassssssssnns
5 POTENTIAL IMPACTS & MITIGATION MEASURES.........cocoeieeeetecteeeeeteee et
5.1 Potential Detrimental Effects of wind turbines on birds and bats:
5.2 POTENTIAL BIRD AND BAT IMPACT FOR ASPARI SITE
5.3 MITIGATION MEASURES SUGGESTED......cccosummerrrerrnrrreerssssessssessssasesaeens
6 CLOSURE ...ttt et sttt et e bt et e et e e ae et e e aeenbeebeentesbesaseebesneenbesaeebensentesneenns
REFERENGCES........ccte ettt ettt e e et e et e ete e st e e bt e e te e be e beseaessteenbeeabessneesntesnbesseesateenseesreesnreenns I
CONSULTANT DISCLOSURE ......coiitieie ittt sttt ettt sttt stesraesresbeesessaeasassesaeensesseensesneans iv

Page | iii



Long Term Bird and Bat Study of 200 MW Wind Farm at Village Aspari, District Kurnool, Andhra Pradesh

FINAL BIRD AND BAT STUDY
LIST OF TABLES

TABLE 4-1: LIST OF BAT SPECIES RECORDED FROM KURNOOL DISTRICT ....ceeiiiiiiieciiiieiieeee e 11
TABLE 4-2: LIST OF BIRD SPECIES RECORDED FROM KURNOOL DISTRICT ....ccciiiiiiiiiiiiiieeeeeee e 13
TABLE 4-3: LIST OF BAT SPECIES SIGHTED AND RECORDED IN THE STUDY AREA ......oovviiiiieeeeieeeeeeee 25
TABLE 4-4: LIST OF BIRD SPECIES SIGHTED AND RECORDED IN THE STUDY AREA ..ot 25
TABLE 4-5: LIST OF IDENTIFIED SPECIES OF CONCERN BASED ON HIGHER THREAT CATEGORIES OF

CONSERVATION AND MIGRATION STATUS . ..ceiiie ettt e e e e e e e e s s e e e e e e e e e e nneneeeeeas 33
TABLE 4-6: CATEGORISATION OF BAT AND BIRDS SPECIES OF CONCERN INCLUDING M IGRATORY

SPECIES OF CONCERN BASED ON FLYING CAPACITY ...uuiiiiiiiiiee e e ettt a e e e e e e et e e e e e e e e e e nnnnnnnees 39
TABLE 4-7: CARCASSIN THE STUDY AREA ...ttt ettt e e e e e e s e e e e neeees 42
TABLE 5-1: SCREENING OF CRITICALLY ENDANGERED AND ENDANGERED SPECIES LISTED IN THE THREE

SPECIES GRIDS AROUND ASPARI IN IBAT TOOL......cc ettt e e e e e e e e 45

LIST OF FIGURES
FIGURE 2-1: LOCATION M AP OF THE PROJECT AREA .....ceiieiiiiiiee ettt 5
FIGURE 2-2: STUDY AREA M AP OF THE PROJECT AREA ...t ee ettt e e e e e enneeeeeaeas 6
FIGURE 2-3: PHYSIOGRAPHIC SETTING OF THE STUDY AREA .....coiiiiiiiie ettt 8
FIGURE 4-1: BAT SPECIES DIVERSITY RECORDED FROM KURNOOL DISTRICT ....ceeieeeiiiiiiiiieiieeee e 13
FIGURE 4-2: BIRD SPECIES DIVERSITY RECORDED IN KURNOOL DISTRICT.....cccttiieeeaiiiiiiiiiiieereee e e e e 24
FIGURE 4-3: BAT SPECIESDIVERSITY RECORDED IN STUDY AREA .....cooiiiiiiii et 25
FIGURE 4-4: BIRD SPECIES DIVERSITY RECORDED IN STUDY AREA ... .o 31
FIGURE 4-5: PERCENTAGE POPULATION OF SPECIESOF CONCERN IN THE STUDY AREA.......cccoiiiiiiiiee 32
FIGURE 4-6: PERCENTAGE POPULATION OF M IGRATORY BIRDSIN THE STUDY AREA..........oevviieeeeeeeennes 32
FIGURE 4-7: FLYING CAPACITY OF SPECIES INCLUDING M IGRATORY SPECIES OF CONCERN.................... 41
FIGURE 4-8: CARCASSIN THE STUDY AREA . ... . eeeeeiiiiee ettt e e e ettt e e e e e e e e s et neeeeeeeeaannn sennns 43
List of Annexures
ANNEXURE | N Photolog of avifauna sited during site visit

Page | iv



Long Term Bird and Bat Study of 200 MW Wind Farm at Village Aspari, District Kurnool, Andhra Pradesh
FINAL BIRD AND BAT STUDY

EXECUTIVE SUM M ARY

Mytrah Vayu (Tungabhadra) Private Limited (MVTPL) proposes to develop a wind farm of 200 MW
capacities at Aspari village, Kurnool District, Andhra Pradesh. The proposed wind farm will consist of
installation of 97 Wind Turbine Generators (WTG) of different capacities. The present long term bird
and bat survey was undertaken to study the potential impact of wind turbines on bat and avifauna
population of the proposed project site area. The total area required for the project is approximately
494 acres. The proposed project is spread over 12 revenue villages of Aluru and Pattikonda Taluka.
The land identified for the proposed project site is primarily undulating and mix of single cropped
agricultural and barren land. The core zone is mostly single crop land but the buffer zone up to 10
km is predominantly agricultural land interspersed with isolated patches of sparse vegetation and
without crop of rocky boulders. The major observations of the present survey are:

i. 24 bats species and 164 bird species are recorded in the whole Kurnool district as per the
publically available data. As per the IUCN Criteria the entire mentioned bat species fall under
the criteria of Least Concern whereas 5 bird species belong to “Critically Endangered” and 3
species belong to “Endangered” category.

ii. In the project site 88 bird species and 4 bat species were recorded. However, none of them
belong to “Critically Endangered” or “Endangered” category of IUCN Red list.

iii. There are no major migratory paths observed during the site study and found as per the
available secondary data

iv. Out of 88 bird and bat species 36 species including 26 migratory species were found to be

species of concern as per national and different international regulations.

The anticipated impact to the bat and avifauna population due to the project was found to be
general in nature common with wind mill projects like mortality due to collision with turbine rotor or
accidental body touch with high tension transmission line or in general disturbance in the site due to
construction and operation of the project.

The proposed project does not expect to threaten the long term viability/function of any of bat and
bird species found in the area. However, mitigation measures are suggested to minimize the project
impact on bat and avifauna. The project as per the closure of ESIA falls into the Category B in
reference to the ADB environmental and social safeguard policy (2009). The project is expected to be
beneficial in improving the power scenario of the area.
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1

INTRODUCTION

Myrrha Vayu (Tungabhadra) Private Limited (herein after referred as ‘MVTPL’), is a subsidiary of
Myrrha Energy (India) Limited (MEIL) intends to develop a 200 MW Wind Project at Aspari village,
Kurnool District, Andhra Pradesh (herein after referred to as the ‘Project’). The project envisages
installation of 30 x 1.7 MW (GE-1.7), 44 x 2.3 MW (GE-2.3), 23 x 2.1 MW (S-111 Salon) Wind Turbine
Generators (WTG). In order to ensure that the project is established in a manner that is socially
responsible and reflects sound environmental management practices, MVTPL intends to carry out an
Environmental and Social Impact Assessment (ESIA) study for the Project, in accordance with Asian
Development Bank (ADB) Safeguard Policy Statement (SPS), 2009, International Finance
Corporation’s (IFC) Performance Standards (PS) on Social and Environmental Sustainability, 2012 and
Environment, Health and Safety Guidelines, 2007. Further to assess the impacts on Bird and Bats,
ADB has advised to MVTPL to conduct a long term Bird and Bat Study. The Bird and Bat scope of
work given by ADB was agreed by MVTPL and the Consultant. The below report is in-line with scope
of work and the requirement of ABD.

1.1 PROJECT DETAILS AND PROJECT PROPONENT

MVTPL proposes to develop a wind farm of 200 MW capacities at Aspari village, Kurnool District,
Andhra Pradesh. The proposed wind farm will consist of installation of 97 Wind Turbine Generators
(WTG) of different capacities. A brief detail of the major components of the proposed wind farm is
highlighted in the table below:

Total Area 493.7 Acres
No. of WTG 97

Height of WTG with blades 94 m

Rotor Diameter 116 m (max)
No. of Blades 3

MVTPL is the SPV of Mytrah Energy (India) Limited (MEIL) which is a wholly owned subsidiary of
Mytrah Energy Limited (MEL) in India and aimsto own and operate 5000 MW of renewable power in
India. MEIL is a pioneer and one of the largest Independent Power Producer (IPP) in renewable
energy in India with 543 MW power generations across six states. MEIL has more than 200 wind
mats spread across multiple states in India. MEIL currently has an active development pipeline of
about 3500 MW. From a standing start in late 2010, MEIL has already built a portfolio of over 500
MW of operating wind plantsin India.

1.2 BACKGROUND OF BIRD AND BAT M ONITORING STUDY

Voyants Solutions Pvt Ltd (VSPL) herein termed as “Consultant” has been entrusted by MVTPL to
carry out the long term bird and bat survey for this proposed wind mill project at Aspari, Kurnool
District, Andhra Pradesh. The present long term bird and bat survey was undertaken to study the
potential impact of wind turbines on bat and avifauna population of the proposed project area.
Wind turbine generators generally are considered to be a hazard to the migratory route of bat and
avifauna. Continuous whistling noise from WTG may impact the natural habitat of avifauna as well.
The present survey was undertaken to study the natural habitat conditions, bat and bird species
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profile, their behavior, etc. to assess the potential impacts of WTGs on the bat and avifauna

population.
1.3 OBJECTIVES

The proposed project site is located at Aspari village, Kurnool District, Andhra Pradesh. The main
objective of long term bird and bat study is to assess the potential impact of proposed wind turbines
on avifauna population of the proposed project area.

1.4 SCOPEOFWORK

The proposed project site is located at Aspari village, Kurnool District, Andhra Pradesh. The major
scopes of work are highlighted bellow:

i. Desktop study to obtain existing records of bird/bat with special reference to “Endanger” and
“Critically Endangered” speciesin the project area as per IUCN Red list category.

ii. Habitat and flight path survey of bat and avifauna population to assess likelihood of impact due
to WTG locations.

iii. Consultation with local State forest and wildlife department to recognize if they have any
concernswith proposed wind farms and major flight paths, if any.

iv. Discussion with local NGO’s for conservation of birds and bats

V. Appraisal of issues of bird/bat collision in areas of operational turbines.

Vi. Vantage point survey within 2 km radius of vantage point following procedure detailed in SNH
2010, 2014; Band et al. 2007, 2012.
Vii. Mapping of water bodies in and around 5 km radius of the project site.
viii. Mapping of migratory routes of avifauna, if any.

iX. All carcass sites monitoring for the operational WTG locations
X. Livestock carcass sites monitoring

1.5 BIRD AND BAT MONITORING PLAN

Bird and bat monitoring plan rely on direct field observations, indirect evidences, authentic
information, desktop study of available relevant literature as well as subject expert’s professional
judgement. After review of relevant secondary information available for the area habitat and
vantage point surveys were undertaken in late winter (February, 2016) and early summer (March-
April, 2016). Monitoring surveys undertaken in the month of February and March-April, 2016
included surveys around 10 km radius of the project area, vantage point survey, waterbody survey,
survey of livestock carcass sites as well as monitoring in and around the operational WTG sites to
record issues of bird/bat collision.

1.6 LIMITATION OF STUDY
Some of the limitations of the present study may be noted as follows:

i. The observationswere for the day and night with slight variations in the starting and
ending time depending on the season.
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ii. Further, all surveys were carried out during dawn (early morning), dusk (late evening) and

night to capture nocturnal avi fauna only.
iii. The survey was carried out for short span i.e. 15 days per month for two months of time.
iv. We could not follow individual species life style and behavior in detail.

1.7 REPORT STRUCTURE

The full report presents the findings, analysis and recommendations for the proposed project. For
convenience of understanding the report have been segregated into six chapters as follows:

Executive Summary: This section concisely describes the critical facts, significant findings and
recommended mitigative actions.

Chapter-1: Introduction: The chapter provides description of project background, objectives, scope
and organization of the study and approach & methodology.

Chapter-2: Study Area: This chapter deals with project details encompassing layout, land details, site
settings, project components etc.

Chapter-3: Approach and M ethodology: This chapter highlights approach and methodology adopted
for the present assessment.

Chapter-4: Observation and Analysis: This chapter listed out the major observations and their
analysis.

Chapter-5: Potential impacts and mitigation measures: This chapter highlights the observations and
professional judgement of anticipated impact along with proposed mitigation measures.

Chapter-6: Closure In this chapter a brief conclusion drawn from the impact assessment study has
been presented.
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2 STUDY AREA

2.1 PROJECT SITE/ STUDY AREA

The proposed project site is located at village Aspari, District Kurnool Andhra Pradesh. The total area
required for erection of turbines and associated facilities such as access roads, pooling substation
and switchyard is approximately 412 acres. All the Wind Turbine Generator (97 numbers) have been
proposed on private land. Approximately 400-acre land will be required for WTG and 1 acre per
tower land would be required for transmission line which would be 82 acres. The wind farm site is
located approximately 70 km to the Southwest of Kurnool District Headquarter and 60 km to the
Northeast of Bellary District Headquarter. The nearest towns are Guntakal and Adoni. The proposed
project is spread over 12 revenue villages of Aluru and Pattikonda Taluka. Proposed Project location
map and study area map has been shown as Figure 2.1 and Figure 2.2.
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Figure 2-1: Location Map of the Project Area
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Figure 2-2: study area Map of the Project Area
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2.2 BIOGEOGRAPHIC SETTINGS

The land identified for the proposed project site is primarily undulating and mix of single cropped
agricultural and barren land (Figure 2.3). The general topography of the area is undulating land. The
core zone is mostly agricultural land but the buffer zone up to 10 km is predominantly agricultura
land interspersed with isolated patches of wild vegetation and rocky boulders. There is little hilly
terrain in the buffer zone whose elevation is up to 480 MSL. There is no forest land in the project
site. Pattikonda Reserve Forest is identified outside 10 km radius of the project site in NW direction
from Pattikonda Village. The area is dominated by scrubby growth. These scrub growths are invaded
by Prosopis juliflora. There is a canal in southern part of the study area named Handri Niwas Suzla
Shrawanti Pathkam Canal which gets its supply from Handry River following around 30 km from the
project site.
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Figure 2-3: Physiographic setting of the study area
2.3 CLIMATOLOGICAL SETTING:

The climate in Krnool district may be described as semi arid type. There is not much variation in the
day and night temperature with daily maximum and minimum temperature variesin between 34.1°C
and 22.1°C. Observed mean highest temperature in Kurnool District is 43.1°C whereas mean lowest
temperature is 11.1°C. Total annual rainfall in the district is about 726 mm. The bulk of rainfall is
received during rainy season in the month of June to October.
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3 APPROACH AND M ETHODOLOGY

This chapter highlights approach and methodology adopted for the present assessment. The main
objective of the present study isto assess the potential impact of wind turbines on bat and avifauna
population of the proposed project area. To achieve the mentioned objective, general
reconnaissance survey in and around the proposed site was carried out. Identification of avifauna
species in the field was carried out with the help of the Book of Indian Bird by Salim Ali (Thirteenth
Revised Edition, 2002) and bats were identified with the help of Bats of the Indian Subcontinent by
Bates and Harrison (1997). Good quality Camera and Binoculars were used for field observations.
Identification studies based on direct/indirect evidences in the field were based on the standard
guidelines and techniques issued from time to time through scientific publications of Zoological
Survey of India (Subsidiary Govt. organization under the control of MOEFCC, Govt. of India, New
Delhi), Bombay Natural History Society (BNHS), Wildlife Institute of India (WIl). Overall approach for
the present study may be listed as follows:

e To identify bat and avifauna speciesin the area

e Distribution, location of sightings and abundance under local status.
e Known routes and movementsin/around or through the site

e Relative importance of the site to each species

e Specific uses of the site including temporal and spatial use

The detailed methods adopted for the present study is enumerated bellow:

Step 1: Review of Secondary Literature: Species of bat and avifauna as well as any other specific
ecological issues associated with the area was identified through the available secondary literature.

Step 2: Transect Walk: Transect walk was undertaken to collect visual information about the species
composition of bats and birds. The transect walk will also help in verification of the secondary data
secured from the secondary record.

Step 3: Identification of Species: Identification of the species in field through direct sightings.
Identification of a species based on indirect evidence (Feathers, nests, carcass) was also carried in
the field wherever applicable.

Step 4: Vantage Point Survey: Detailed vantage point survey within 2 km radius of the vantage point
was undertaken in 23 identified vantage points. There were altogether two surveys during February,
2016 to March - April, 2016. Each Vantage point was surveyed for two hours in the morning and
evening time.

Step 5: Waterbody survey: Waterbodies in and around the project sites were surveyed with a view
to identify aquatic and water dependent bird speciesin the area. All waterbodies are located beyond
10 Kmsfrom the Ste.

Step 6: Livestock Carcass Sites Monitoring: Livestock carcass disposal sites were monitored through
discussion with local people, villagers, farmers and butchers.

Step 7: Carcass Survey: Carcass Surveys were carried out in the study area as well as in nearby areas
to detect bird and bat carcass.
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Step 8: Visit to operation WTGs: Monitoring and discussion study was undertaken around the
operational WTGs to identify issues of bird/bat collision in areas of operational turbines

Step 9: Consultation with State Forest and Wildlife Department: Consultation with local State forest
and wildlife department was undertaken to identify issues of local concern with respect to bird and
bat population of the proposed area.

Step 10: Preparation of Inventory: On the basis of current field identification studies carried out
during transect walk and surveys and secondary data from the available literature an inventory of
bat and avi faunain the project area was prepared.

Step 11: Mapping of Migratory Routes of Avifauna: Mapping of Migratory routes of bat and
avifauna population were done by interacting with local people and by applying professional
judgement.

Step 12: Discussion with local NGOs: Discussion with local NGOs was undertaken for conservation of
birds and bats.

Step 13: Report Preparation: The report includes detail assessment of distribution, abundance,
rarity, migratory, species diversity, habitat requirements, economic significance, commercial value,
etc. to assess the anticipated impact of wind turbines on bat and avifauna population of the
proposed project area. The report also includes recommendations to avoid any long term potential
impact on bat and avifauna population of the area.
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4 OBSERVATION AND ANALYSIS

This chapter discusses the findings of the data collected during two surveys. About 24 bat species
belonging to 8 families have been recorded from Kurnool district. As per the IUCN Criteria all the
species fall under the criteria of “Least Concern” Category. None of the species come under any
of the “Threat Criteria” of IUCN Red list. About 164 bird species of 122 genera belonging to 58
families under 18 orders have been recorded from Kurnool district. Out of the 164 species, 5 bird
species belongs to “Critically Endangered”, 3 species belong to “Endangered”, 6 species belong to
“Vulnerable” and 8 species belong to “Near Threatened” criteria of IUCN Red list category. Of the
mentioned species 6 bird species have been listed under CITES APPENDIX: Il and 10 bird species
have been listed under CMS APPENDIX: Il. As per the Indian Wildlife (Protection) Act, 1972 (As
amended up to, 2006) Regulations, 3 species belong to Schedule | category. List of bird and bat
species and their IUCN category found in the Kurnool district has been listed in Table 4.1 and 4.2
respectively. Species diversity of bat and bird recorded in Kurnool district is shown in Figure 4.1

and 4.2 respectively.

Table 4-1: List of Bat Species Recorded from Kurnool District

Common Name

Scientific Name

Remarks

Greater Short-nosed IW(P)A: Schedule: V,
1 : Cynopterus sphinx (Val) IUCN Category: Least
Fruit Bat
Concern
IW(P)A:Schedule: V;
. . . . IUCN Category: Least
F B h
2 Indian Flying Fox Pteropus giganteus (Brunnich) Concern:
CITES: APPENDIX: Il
Indian Fulvous Fruit IW(P)A: Schedule: V,
3 Bat Rousettus lleschenaulti (Desmarest) | IUCN Category Least
Concern
. IW(P)A: Schedule: V,
Fi Bat/D
4 g:[/e ruit Bat/Dawn Eonycteris spelaea (Dobson) IUCN Category: Least
Concern
| o L
5 Lesser Rat-tailed Bat Rhinopoma hardwickei (Gray) UGN Category: Least
Concern
6 Long-armed Taphozous longimanus IUCN Category: Least
Sheath tailed Bat (Hardwicke) Concern
- | T L
4 Black-bearded Tomb Taphozous melanopogon Temminck UCN Category: Least
Bat Concern
| : Least
8 Tomb Bat Taphozous perforatus Geoffroy UGN Category:  Leas
Concern
Indian False Vampire IUCN Category: Least
9 Bat Megaderma lyra Geoffroy Concern
Malay False V i | oL
10 alay raise Vampire Megaderma s. spasma (Linnaeus) UGN Category:  Least
Bat Concern
_ IUCN Category: Least
11 Rufous Horseshoe Bat | Rhinolophus rouxi Temminck Concern
12 Fulvus Leaf-nosed Bat | Hipposideros fulvus pallidus | IUCN Category: Least
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3(; Common Name Scientific Name Remarks
Anderson Concern
S Lanka Gigantic/ IUCN Category: Least
13 Kelaart’s Leaf-nosed | Hipposideros lankadiva Kelaart Concern
Bat
14 nsco:zz'gzs Leaf- | | ipposideros speoris (Schneider)) 'C%ﬁger:ategory: Least
) ) ) IUCN Category: Least
15 Painted Bat Kerivoula picta (Pallas) Concern
N Pipistrellus (Pipistrellus) ceylonicus IUCN" Category: Least
16 Kelaart’s Pipistrelle . Concern
indicus (Kelaart)
17 Indian Pipistrelle Pipistrellus (Pipistrellus) c. | IUCN Category: Least
coromandra (Gray) Concern
18 Dormer’s Bat Pipistrellus  (Pipistrellus) dormeri | IUCN Category: Least
(Dobson) Concern
Indian Pigmy | Pipistrellus  (Pipistrellus) mimus | IUCN Category: Least
19 .
Pipistrelle Wroughton Concern
Greater Asiatic Yellow . . . IUCN Category: Least
20 House Bat Scotophilus h. heathi (Horsfield) Concern
Lesser Asiatic Yellow . . IUCN Category: Least
21 House Bat Scotophilus K. kuhli Leach Concern
ili i IUCN Category: Least
22 Tickle's Bat I—_lespe_roptenus (Milithronycteris) gory
tickelli (Blyth) Concern
oy | Schreiber’s Long- | Miniopterus schreibersi fuliginosus | [UCN Category: Least
winged Bat (Hodgson) Concern
Egyptian Free-tailed | Tadarida aegyptiaca IUCN Category: Least
24
Bat (Geoffroy) Concern
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Figure 4-1: Bat species diversity recorded from Kurnool District

Table 4-2: List of Bird Species recorded from Kurnool District

Common Name Scientific Name with Classification Remarks,
1. Little Grebe/ Tacthbaptus ruficollis (Pallas) IW(P)A: Schedule: 1V,
Dabchick IUCN Category: Least
Concern
2. Little Cormorant Phalacrocorax niger (Viellot) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
3. Great Cormorant Phalacrocorax carbo (Linnaeus) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
4. Indian Cormorant Phalacrocorax fuscicollis (Viellot) IW(P)A:Schedule: IV,
IUCN Category: Least
Concern
5. Spot-billed Pelican Pelecanus philippensis (Gmelin) IW(P)A: Schedule: IV,
IUCN Category: Near
Threatened
6. Darter Anhinga melanogaster IW(P)A: Schedule: IV,
(Pennant) IUCN Category: Near
Threatened
7. Little Egret Egretta garzetta (Linnaeus) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
8. Intermediate/Median | Egretta intermedia (Wagler) IW(P)A: Schedule: IV,
Egret IUCN Category: Least
Concern
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9. Large Egret Casmerodius albus (Linnaeus) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
10. Cattle Egret Bubulcus ibis (Boddaert) = Bubulcus | IW(P)A: Schedule: IV,
coromandus (Linnaeus) IUCN Category: Least
Concern
11. Indian Pond Heron Ardeola grayii (Sykes) IW(P)A: Schedule: 1V,
IUCN Category: Least
Concern
12. Indian Grey Heron Ardea cinerea (Linnaeus) IW(P)A: Schedule: 1V,
IUCN Category: Least
Concern
13. Black-crowned Night | Nycticorax nycticorax (Linnaeus) IW(P)A:Schedule: IV,
Heron IUCN Category: Least
Concern
14. Indian Purple Heron Ardea purpurea (Linnaeus) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
15. Asian Openbill Stork Anastomus oscitans (Boddaert) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
16. Painted Stork Mycteria leucocephala (Pennant) IW(P)A: Schedule: 1V,
IUCN Category: Near
Threatened
17. Black-necked Stork Ephippiorhynchus asiaticus IW(P)A: Schedule: 1V,
(Latham) IUCN Category: Near
Threatened
18. Lesser Adjutant Stork | Leptoptilos javanicus (Horsefield) IW(P)A: Schedule: IV,
IUCN Category:
Vulnerable
19. Black Stork Ciconia nigra (Linnaeus) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
20. White-necked Stork Cicona episcopus (Boddaert) IW(P)A: Schedule: IV,
IUCN Category:
Vulnerable
21. Oriental White/Black | Threskiornis melanocephalus IW(P)A: Schedule: IV,
Headed lbis (Latham) IUCN Category: Near
Threatened
22. Black Ibis Pseudibis papillosa (Temminck) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
23. Glossy Ibis Plegadis falcinellus (Linnaeus) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
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24. Bar-headed goose Anser indicus (Latham) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
.25. Ruddy Shelduck/ Tadorna tadorna (Linnaeus) IW(P)A:Schedule: IV,
Bramhani Duck IUCN Category: Least
Concern
26. Northern Pintail Anas acuta (Linnaeus) IW(P)A: Schedule: 1V,
IUCN Category: Least
Concern
27. Common Teal Anas crecca (Linnaeus) IW(P)A: Schedule: IV,
IUCN Category: Least
Concern
28. Spot-billed Duck Anas poecilorhymcha (J. M. IW(P)A: Schedule: 1V,
Forester) IUCN Category: Least
Concern
29. Gadwall Anas strepera (Linnaeus) IW(P)A: Schedule: 1V,
IUCN Category: Least
Concern
30. Cotton  Teal/Cotton | Nettapus coromandelianus IW(P)A: Schedule: IV,
Pigmy-Goose (Gmelin) IUCN Category: Least
Concern
31. Garganey Anas querquedula (Linnaeus) IW(P)A: Schedule: 1V,
IUCN Category: Least
Concern
32. Common Pochard Aythya farina IW(P)A: Schedule: IV,
IUCN Category:
Vulnerable
33. Lesser Whistling | Dendrocygna javanica (Horsfield) IW(P)A: Schedule: IV,
Teal/Duck IUCN Category: Least
Concern
34. Black-winged Kite Elanus caeruleus (Desfontaines) IUCN Category: Least
Concern
35. Black Kite Milvus migrans (Boddaert) IUCN Category: Least
Concern
36. Indian Shikra Accipiter badius (Gmelin) IUCN Category: Least
Concern
37. Tawny Eagle Aquila rapax (Franklin) IUCN Category: Least
Concern
38. Greater Spotted | Aquila clanga (Pallas) IUCN Category: Least
Eagle Concern: Vulnerable
39. Short-toed Snake- | Circaetus gallicus (Gmelin) IUCN Category: Least
Eagle Concern
40. Pallid Harrier Circus macrourus (Gmelin) IUCN Category: Near
Threatened
41. Marsh Harrier Circus aeruginosus (Linnaeus) IUCN Category: Least
Concern
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42. White-eyed Bazard Butastur teesa (Franklin) IUCN Category: Least
Concern
43. White Backed Vulture | Gyps bengalensis (Gmelin) IW(P)A: Schedule | Part:
Il
IUCN Category: Critically
Endangered
44. Egyptian Vulture Neophron percnopterus (Latham) IW(P)A: Schedule IV
IUCN Category:
Endangered
45, Red-headed Vulture Sarcogyps calvus (Scopoli) IW(P)A: Schedule IV
IUCN Category: Critically
Endangered
46. Long Biied Vulture Gyps indicus (Scopoli) IW(P)A: Schedule IV
IUCN Category: Critically
Endangered
47. Red-headed Falcon Falco chicquera (Daudin) IUCN Category: Near
Threatened
48. Grey Francolin Francolinus pondicerianus (Gmelin) | IW(P)A: Schedule: IV
IUCN Category: Least
Concern
49. Painted Francolin Francolinus pictus (Jardine and | IW(P)A: Schedule: IV
Selby) IUCN Category: Least
Concern
50. Common Quail Coturnix coturnix (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
CMS: APPENDIX: Il
51 Rain Quail Coturnix coromandelica (Gmelin) IW(P)A: Schedule: IV
IUCN category: Least
Concern
CM S: APPENDIX: Il
52. Indian Peafowl Pavo cristatus (Linnaeus) IW(P)A: Schedule | Part
Il
IUCN Category: Least
Concern
53. White Brested | Amaurornis phoenicurus IW(P)A: Schedule: IV
Waterhen (Pennant) IUCN Category: Least
Concern
54. Purple Moorhen Porphyrio porphyrio (Linnaeus) IW(P)A: Schedule: IV
IUCN Category : Least
Concern
55. Common Moorhen Gallinula chloropus (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
56. Common Coot Fulica atra (Linnaeus) IW(P)A: Schedule: IV

IUCN Category: Least

Concern
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57. Great Indian Bustard Ardeotis nigriceps (Vigors) IW(P)A: SCHEDULE: |
Part: Il;
IUCN Category: Critically
Endangered;
CITES: APPENDIX: 11
58. Lesser Florican Sypheotidesindica IW(P)A: SCHEDULE: |
(J. F. Miller) Part: Ill;
IUCN Category:
Endangered,;
CITES: APPENDIX: 11
59. Red-wattled Lapwing | Vanellusindicus (Boddaert) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
CM S: APPENDIX I
60. Yellow-wattled Vanellus malabaricus (Boddaert) IW(P)A: Schedule: IV
Lapwing IUCN Category: Least
Concern
CM S: APPENDIX I
61. Little Ringed Plover Charadrius dubius (Scopoli) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
CMS: APPENDIX 11
62. Common Sand Piper Actitis hypoleucos (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
CM S: APPENDIX I
63. Wood Sand Piper Tringa glareola (Linnaeus) IW(P)A: Schedule: IV
IUCN category: Least
Concern
CM S: APPENDIX I
64. Wood Snipe Gallinago nemaoricola (Linnaeus) IW(P)A: Schedule: IV
IUCN Category:
Vulnerable
CMS: APPENDIX: 1l
65. Black-tailed Godwit Limosa limosa (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Near
Threatened
CM S: APPENDIX 1
66. Black-winged Stilt Himantopus himantopus (Linnaeus) | IW(P)A: Schedule: IV
IUCN Category: Least
Concern
CM S: APPENDIX I
67. Indian Courser Cursorius coromandelicus (Gmelin) IUCN Category: Least
Concern
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68. Jerdon’s Courser Rhinoptilus bitorquatus (Blyth) IW(P)A: SCHEDULE: |
Part: Il;
IUCN Category: Critically
Endangered
69. Small Pratincole Glareola lactea (Temminck) IW(P)A: Schedule: IV
IUCNCategory: Least
Concern
70. River Tern Sterna aurantia (J. E. Grey) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
71. Black-bellied Tern Sterna acuticauda (J. E. Grey) IW(P)A: Schedule: IV
IUCN Category:
Endangered
72. Yellow-footed Green | Treron phoenicopterus (Latham) IW(P)A: Schedule: IV
Pigeon IUCN Category: Least
Concern
73. Rock Pigeon Columba livia (Gmelin) IUCN Category: Least
Concern
74. Oriental Turtle Dove Streptopelia orientalis (Latham) IUCN Category: Least
Concern
75. Laughing/ Streptopelia senegalensis IUCN Category: Least
Little Brown Dove (Linnaeus) Concern
76. Spotted Dove Streptopelia chinensis (Scopoli) IUCN Category: Least
Concern
77. Eurasian/Indian Ring/ | Streptopelia decaocto (Frivaldszky) IW(P)A: Schedule: IV
Collared Dove IUCN Category: Least
Concern
78. Alexandrine Parakeet | Psittacula eupatria (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Near
Threatened
CITES: APPENDIX: Il
79. Rose-ringed Parakeet | Psittacula krameri (Scopoli) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
80. Plum/ Blossom | Psittacula cyanocephala (Linnaeus) | IW(P)A: Schedule: IV
Headed Parakeet IUCN Category: Least
Concern
CITES: APPENDIX: Il
81. Greater Coucal/ Centropus sinensis (Stephens) IW(P)A: Schedule: IV
Crow Phaesant IUCN Category: Least
Concern
82. Indian/Asian Koel Eudynamys scolopaceus IW(P)A: Schedule: IV
(Linnaeus) IUCN Category: Least
Concern
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83. Drongo Cuckoo Surniculus dicruroides IW(P)A: Schedule: IV
(Hodgson) IUCN Category: Least
Concern
84. Small green-billed | Surniculus dicruroides IW(P)A: Schedule: IV
Malkoha (Hodgson) IUCN Category: Least
Concern
85. Northern Spotted | Athene brama (Temminck) IW(P)A: Schedule: IV
Owlet IUCN Category: Least
Concern
CITES: APPENDIX: Il
86. Common Barn Owl Tyto alba (Scopoli) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
CITES: APPENDIX : Il
87. Indian Common/Little | Caprimulgus asiaticus (Latham) IW(P)A: Schedule: IV
Nigthjar IUCN Category: Least
Concern
88. House Swift Apus affinis (J. E. Grey) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
89. Asian Palm Swift Cypsiurus balasiensis (J. E. Grey) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
90. Alpine Swift Tachymarptis melba (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
91. Crested Tree Swift Hemiprocne coronate (Tickell) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
92. Common Small Blue | Alcedo atthis (Linnaeus) IW(P)A: Schedule: IV
Kingfisher IUCN Category: Least
Concern
93. White Breasted | Halcyon smyrnensis (Linnaeus) IW(P)A: Schedule: IV
Kingfisher IUCN Category: Least
Concern
94. Lesser Pied Kingfisher | Ceryle rudis (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
95. Blue Tailed Bee-eater | Meriops philippinus (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
96. Little green Bee-eater | Merops orientalis (Latham) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
97. Chestnut-headed Merops leschenaulti (Vieillot) IW(P)A: Schedule: IV
Bee-eater IUCN Category: Least
Concern
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98. Indian/ Coracias benghalensis (Linnaeus) IW(P)A: Schedule: IV
Northern Roller/Blue IUCN Category: Least
Jay Concern
99. Common Hoopoe Upupa epops (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
100 Indian Grey Hornbill Ocyceros birostris (Scopoli) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
101 Brown Headed/ Psilopogon zeylanica (Gmelin) IW(P)A: Schedule: IV
Northern Green IUCN Category: Least
Barbet Concern
102 Crimson Psilopogon hemacephala (P.L.S. IW(P)A: Schedule: IV
-breasted Barbet/ Muller) IUCN Category: Least
Copper Concern
-smith Barbet
103 Northern Golden Dinopium benghalense (Linnaeus) IW(P)A: Schedule: IV
backed Woodpecker/ IUCN Category: Least
Black-rumped Concern
Flameback
104 Yellow fronted pied / | Dendrocopos mahrattensis IW(P)A: Schedule: IV
Mahratta (Latham) IUCN Category: Least
Woodpecker Concern
105 Indian Pitta Pitta brachyura (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
106 Ashy-crowned Eremopterix grisea (Horsfield) IW(P)A: Schedule: IV
Sparrow-Lark IUCN Ctegory: Least
Concern
107 Redrumped Swallow Hirundo daurica (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
108 Western Swallow Hirundo rustica (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
109 Wire-tailed Swallow Hirundo smithii (Leach) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
110 Paddyfield /Oriental | Anthusrufulus (Vieillot) IW(P)A: Schedule: IV
Pipit IUCN Ctegory: Least
Concern
111 White Wagtail Motacilla alba (Vieillot) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
112 Grey Wagtail Motacilla cinerea (Tunstall) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
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Citrine/ Motacilla citreola (Pallas) IW(P)A: Schedule: IV
Yellow Hooded IUCN Category: Least
Wagtail Concern
114 White Browed/ Motacilla maderaspatensis IW(P)A: Schedule: IV
Large Pied Wagtail (Gmelin) IUCN Category: Least
Concern
115 Indian Bay-backed | Laniusvittatus Val. IW(P)A: Schedule: IV
Shrike IUCN Category: Least
Concern
116 Indian/ Tephrodornis pondicerianus IW(P)A: Schedule: IV
Common Woodshrike | (Gmelin) IUCN Category: Least
Concern
117 Indian Large Cuckoo- | Coracina macei (Lesson) IW(P)A: Schedule: IV
shrike IUCN Category: Least
Concern
118 Orange/ Pericrocotus flammeus (Forster) IW(P)A: Schedule: IV
Scarlet Minivet IUCN Category: Least
Concern
119 Black-capped/ Pycnonotus melanicterus (Gmelin) IW(P)A: Schedule: IV
Blackcrested IUCN Category:
Yellow Bulbul VULNERABLE
120 Red Whiskered | Pycnonotusjocosus (Linnaeus) IW(P)A: Schedule: IV
Bulbul IUCN Category: Least
Concern
121 Red-vented Bulbul Pycnonotus cafer (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
122 Common lora Aegithina tiphia (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
123 Oriental Magpie- | Copsychus saularis (Linnaeus) IW(P)A: Schedule: IV
Robin IUCN Category: Least
Concern
124 Indian Robin Saxicoloides fulicatus (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
125 Eastern Black | Phoenicurus ochruros (Vieillot) IW(P)A: Schedule: IV
Redstart IUCN Category: Least
Concern
126 Indian Scimitar | Pomatorhinus horsfieldii (Sykes) IW(P)A: Schedule: IV
Babbler IUCN Category: Least
Concern
127 Yellow-eyed Babbler Chrysomma sinense (Gmelin) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
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Common Babbler Turdoides caudata (Dumont) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
129 Jungle Babbler/ Turdoides striata (Dumont) IW(P)A: Schedule: IV
Saat Bhai IUCN Category: Least
Concern
130 Franklin’s Ashy-grey | Prinia hodgsonii (Blyth) IW(P)A: Schedule: IV
Wren-Warbler/ Grey IUCN Category: Least
Breasted Prinia Concern
131 Plain Prinia/ Prinia inornata (Sykes) IW(P)A: Schedule: IV
White-browed Wren- IUCN Category: Least
warbler Concern
132 Zitting Cisticola Cisticola juncidis (Rafinesque) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
133 Common Tailor Bird Orthotomus sutorius (Pennant) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
134 Blyth’s Reed- Warbler | Acrocephalus dumetorum (Blyth) IUCN Category: Least
Concern
135 Streaked Fantail- | Cisticola juncidis (Franklin) IUCN Category: Least
Warbler Concern
136 Western Crowned | Phylloscopus occipitalis (Blyth) IUCN Category: Least
Warbler Concern
137 Indian Great Tit Parus major stupae (Koelz) IUCN Category: Least
Concern
138 Indian Thickbilled | Dicaeum agile (Tickell) IW(P)A: Schedule: IV
Flowerpecker IUCN Category: Least
Concern
139 Purple-rumped Leptocoma zeylonica (Linnaeus) = IW(P)A: Schedule: IV
Sunbird Nectarinia zeylonica IUCN Category: Least
Concern
140 Purple Sunbird Cinnyris asiaticus (Latham) = IW(P)A: Schedule: IV
Nectarinia asiatica IUCN Category: Least
Concern
141 Common Rosefinch Carpodacus erythrinus (Pallas) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
142 Black-headed/Grey- Emberiza buchanani (Blyth) IW(P)A: Schedule: IV
necked Bunting IUCN Category: Least
Concern
143 Red-headed Bunting Emberiza melanocephala (Scopoli) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
144 Green Avadavat/ | Amandava formosa (Latham) IW(P)A: Schedule: IV
Green Munia IUCN Category: Least
Concern
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White-backed/ Lonchura striata (Linnaeus) IW(P)A: Schedule: IV
rumped IUCN Category: Least
Munia Concern
Black Throated/ Lonchura kelaarti (Jerdon) IW(P)A: Schedule: IV
146 Rufous-bellied Munia IUCN Category: Least
Concern
147 Indian Spotted Munia | Lonchura punctulata (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
148 White Throated | Lonchura malabarica (Linnaeus) IW(P)A: Schedule: IV
Munia/ Indian IUCN Category: Least
Silverbill Concern
149 House Sparrow Passer domesticus (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
150 Yellow- throated | Petronia xanthocollis (Burton) IW(P)A: Schedule: IV
Sparrow IUCN Category: Least
Concern
151 Baya Weaver Bird Ploceus philippinus (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
152 Grey Headed Myna/ Sturnia malabarica (Gmelin) IW(P)A: Schedule: IV
Chestnut-tailed IUCN Category: Least
Sterling Concern
153 Brahminy Starling Sturnia pagodarum (Gmelin) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
154 Indian Common | Acridotheres tristis (Linnaeus) IW(P)A: Schedule: IV
Myna IUCN Category: Least
Concern
155 Common Starling Sturnus vulgaris (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
156 Indian Golden Oriole Oriolus kundoo (Sykes) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
157 South Indian Black- | Oriolus xanthornus (Linnaeus) IW(P)A: Schedule: IV
headed/ Black IUCN Category: Least
hooded Oriole Concern
158 Black Drongo Dicrurus macrocercus (Vieillot) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
159 White Bellied Drongo | Dicrurus caerulescens (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least
Concern
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160 Indian Ashy Drongo Dicrurus leucophaeus IW(P)A: Schedule: IV
(longicaudatus Hay) IUCN Category: Least
Concern
161 Ashy wood swallow/ Artamus fuscus (Vieillot) IW(P)A: Schedule: IV
Ashy Swallow Shrike IUCN Category: Least
Concern
162 Indian/ Dendrocitta vagabunda (Latham) IW(P)A: Schedule: IV
Rufous Tree Pie IUCN Category: Least
Concern
163 House Crow Corvus splendens (Vieillot) IW(P)A: Schedule: V
IUCN Category: Least
Concern
164 Indian Jungle Crow Corvus culminatus (Vieillot) IW(P)A: Schedule: V
IUCN Category: Least
Concern
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Figure 4-2: Bird Species Diversity Recorded in Kurnool District

As per our survey and publicly available secondary information about 4 bat species and 88 bird
species have been observed and identified during field surveys conducted in the study area. List
of bird and bat species and their IUCN category found in the study area has been listed in Table
4.3 and 4.4 respectively. Species diversity of bat and bird recorded in study area is shown in
Figure 4.3 and 4.4 respectively.
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Table 4-3: List of Bat Species Sghted and Recorded in the Study Area

S. Common Name

Scientific Name with Classification

Remarks, if any

1. Greater  Short-nosed | Cynopterus sphinx (Val) IW(P)A:Schedule: V,
Fruit Bat IUCN Category: Least
Concern
2. Indian Flying Fox Pteropus giganteus (Brunnich) IW(P)A: Schedule: V;
IUCN Category: Least
Concern;
CITES : APPENDIX: Il
3. Kelaart’s Pipistrelle Pipistrellus (Pipistrellus) ceylonicus | IUCN Category: Least
indicus (Kelaart) Concern
4. Indian Pipistrelle Pipistrellus (Pipistrellus) ¢ IUCN Category: Least
coromandra (Gray) Concern

Figure 4-3: Bat Species Diversity

Common Name

Recorded in Study Area

Table 4-4: List of Bird Species Sighted and Recorded in the Study Area
Scientific Name with

Classification

Little Grebe/
Dabchick

Tacthbaptus ruficollis
(Pallas)

RENMERS

IW(P)A: Schedule IV
IUCN Category: Least Concern

Little Cormorant

Phalacrocorax niger
(Viellot)

IW(P)A: Schedule IV
IUCN Category: Least Concern

Great Cormorant

Phalacrocorax carbo

IW (P)A: Schedule IV
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RENMERS

(Linnaeus) IUCN Category: Least Concern
4. Indian Cormorant Phalacrocorax fuscicollis IW(P)A: Schedule IV
(Viellot) IUCN Category: Least Concern
5. Darter Anhinga melanogaster IW(P)A: Schedule IV
Pennant IUCN Category: Near Threatened
6. Little Egret Egretta garzetta (Linnaeus) | IW(P)A: Schedule IV
IUCN category: Least Concern
7. Intermediate/Media | Egretta intermedia IW(P)A: Schedule IV
n Egret (Wagler) IUCN Category: Least Concern
8. Large Egret Casmerodius albus IW(P)A: Schedule IV
(Linnaeus) IUCN Category: Least Concern
9. Cattle Egret Bubulcus ibis (Boddaert) = | IW(P)A: Schedule IV
Bubulcus coromandus IUCN Category: Least Concern
(Linnaeus)
10. Indian Pond Heron Ardeola grayii (Sykes) IW(P)A: Schedule IV
IUCN Category: Least Concern
11. Indian Grey Heron Ardea cinerea (Linnaeus) IW(P)A: Schedule IV
IUCN Category: Least Concern
12. Black-crowned Night | Nycticorax nycticorax IW(P)A: Schedule IV
Heron (Linnaeus) IUCN Category: Least Concern
13. Indian Purple Heron Ardea purpurea (Linnaeus) | IW(P)A: Schedule IV
IUCN Category: Least Concern
14. Asian Openbill Stork | Anastomus oscitans IW(P)A: Schedule IV
(Boddaert) IUCN Category: Least Concern
15. Painted Stork Mycteria leucocephala IW(P)A: Schedule IV
(Pennant) IUCN Category: Near Threatened
16. Oriental White/Black | Threskiornis IW(P)A: Schedule IV
Headed Ibis melanocephalus (Latham) | IUCN Category: Near Threatened
17. Black Ibis Pseudibis papillosa IW(P)A: Schedule IV
(Temminck) IUCN Category: Least Concern
18. Glossy Ibis Plegadis falcinellus IW(P)A: Schedule IV
(Linnaeus) IUCN Category: Least Concern
19. Bar-headed goose Anser indicus (Latham) IW(P)A: Schedule IV
IUCN Category: Least Concern
20. Spot-billed Duck Anas poecilorhymcha J. M. | IW(P)A: Schedule IV
Forester IUCN Category: Least Concern
21. Black-winged Kite Elanus caeruleus IUCN Category: Least Concern
(Desfontaines)
22. Black Kite Milvus migrans (Boddaert) | IUCN/Birdlife International (2012):
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Common Name Scientific Name with RENMERS

Classification

Least Concern
23. Indian Shikra Accipiter badius (Gmelin) | IUCN Category: Least Concern
24. Pallid Harrier Circus macrourus IUCN Category: Least Concern
(Gmelin)
25. Grey Francolin Francolinus pondicerianus | IW(P)A: Schedule IV
(Gmelin) IUCN Category: Least Concern
26. Indian Peafowl Pavo cristatus (Linnaeus) IW(P)A: Schedule IV
IUCN Category: Least Concern
27. White Brested | Amaurornis phoenicurus IW(P)A: Schedule: IV
Waterhen (Pennant) IUCN/Birdlife International(2012):
Least Concern
28. Purple Moorhen Porphyrio porphyrio IW(P)A: Schedule IV
(Linnaeus) IUCN Category: Least Concern
29. Common Moorhen Gallinula chloropus IW(P)A: Schedule IV
(Linnaeus) IUCN Category: Least Concern
30. Common Coot Fulica atra (Linnaeus) IW(P)A: Schedule IV
IUCN Category: Least Concern
31. Red-wattled Lapwing | Vanellusindicus IW(P)A: Schedule: IV
(Boddaert) IUCN Category: Least Concern
CMS: APPENDIX (w.e.f. Feb 2015) :
Il
32. Yellow-wattled Vanellus malabaricus IW(P)A: Schedule: IV
Lapwing (Boddaert) IUCN Category: Least Concern
CMS: APPENDIX (w.e.f. Feb 2015) :
Il
33. Little Ringed Plover Charadrius dubius IW(P)A: Schedule: IV
(Scopoli) IUCN Category: Least Concern
CMS: APPENDIX I
34. Black-winged Stilt Himantopus himantopus IW(P)A: Schedule: IV
(Linnaeus) IUCN Category: Least Concern
CM S: APPENDIX I
35. Yellow-footed Green | Treron phoenicopterus IW(P)A: Schedule: IV
Pigeon (Latham) IUCN Category: Least Concern
36. Rock Pigeon Columba livia (Gmelin) IUCN Category: Least Concern
37. Oriental Turtle Dove | Streptopelia orientalis IUCN Category: Least Concern
(Latham)
38. Laughing/ Streptopelia senegalensis | IUCN Category: Least Concern
Little Brown Dove (Linnaeus)
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39. Spotted Dove Streptopelia chinensis IUCN Category: Least Concern
(Scopoli)
40. Eurasian/Indian Ring/ | Streptopelia decaocto IW(P)A: Schedule: IV
Collared Dove (Frivaldszky) IUCN Category: Least Concern
41. Alexandrine Parakeet | Psittacula eupatria IW(P)A: Schedule: IV
(Linnaeus) IUCN Category: Near Threatened
CITES: APPENDIX : II
42. Rose-ringed Parakeet | Psittacula krameri IW(P)A: Schedule: IV
(Scopoli) IUCN Category: Least Concern
43. Plum/ Blossom | Psittacula cyanocephala IW(P)A: Schedule: IV
Headed Parakeet (Linnaeus) IUCN Category: Least Concern
CITES: APPENDIX: Il
44. Greater Coucal/ Centropus sinensis IW(P)A: Schedule: IV
Crow Phaesant (Stephens) IUCN Category: Least Concern
45, Indian/ Asian Koel Eudynamys scolopaceus IW(P)A: Schedule: IV
(Linnaeus) IUCN Category: Least Concern
46. Drongo Cuckoo Surniculus dicruroides IW(P)A: Schedule: IV
(Hodgson) IUCN Category: Least Concern
47. Small green-billed | Surniculus dicruroides IW(P)A: Schedule: IV
Malkoha (Hodgson) IUCN Category: Least Concern
48. Northern Spotted | Athene brama IW(P)A: Schedule: IV
Owlet (Temminck) IUCN Category: Least Concern
CITES: APPENDIX: Il
49. Common Barn Owl Tyto alba (Scopoli) IW(P)A: Schedule: IV
IUCN Category: Least Concern
CITES: APPENDIX: Il
50. House Swift Apus affinis (J. E. Grey) IW(P)A: Schedule: IV
IUCN Category: Least Concern
51. Asian Palm Swift Cypsiurus balasiensis (J. E. | IW(P)A: Schedule: IV
Grey) IUCN Category: Least Concern
52. Common Small Blue | Alcedo atthis (Linnaeus) IW(P)A: Schedule: IV
Kingfisher IUCN Category: Least Concern
53. White Breasted | Halcyon smyrnensis IW(P)A: Schedule: IV
Kingfisher (Linnaeus) IUCN Category: Least Concern
54. Blue Tailed Bee- | Meriops philippinus IW(P)A: Schedule: IV
eater (Linnaeus) IUCN Category: Least Concern
55. Little green Bee- | Merops orientalis IW(P)A: Schedule: IV
eater (Latham) IUCN Category: Least Concern
56. Chestnut-headed M erops leschenaulti IW(P)A: Schedule: IV
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Bee-eater (Vieillot) IUCN Category: Least Concern
57. Indian/ Coracias benghalensis IW(P)A: Schedule: IV
Northern Roller/Blue | (Linnaeus) IUCN Category: Least Concern
Jay
58. Common Hoopoe Upupa epops (Linnaeus) IW(P)A: Schedule: IV
IUCN Category: Least Concern
59 Indian Pitta Pitta brachyura (Linnaeus) | IW(P)A: Schedule: IV
IUCN Category: Least Concern
60 Ashy-crowned Eremopterix grisea IW(P)A: Schedule: IV
Sparrow-Lark (Horsfield) IUCN Category: Least Concern
61 Western Swallow Hirundo rustica (Linnaeus) | IW(P)A: Schedule: IV
IUCN Category: Least Concern
62 Wire-tailed Swallow Hirundo smithii (Leach) IW(P)A: Schedule: IV
IUCN Category: Least Concern
63 Paddyfield /Oriental | Anthusrufulus (Vieillot) IW(P)A: Schedule: IV
Pipit IUCN Category: Least Concern
64 White Wagtail Motacilla alba (Vieillot) IW(P)A: Schedule: IV
IUCN Category: Least Concern
65 Citrine/ Motacilla citreola (Pallas) | IW(P)A: Schedule: IV
Yellow Hooded IUCN Category: Least Concern
Wagtail
66 White Browed/ Motacilla IW(P)A: Schedule: IV
Large Pied Wagtail maderaspatensis IUCN Category: Least Concern
(Gmelin)
67 Indian Bay-backed | Laniusvittatus Val. IW(P)A: Schedule: IV
Shrike IUCN Category: Least Concern
68 Orange/ Pericrocotus flammeus IW(P)A: Schedule: IV
Scarlet Minivet (Forster) IUCN Category: Least Concern
69 Black-capped/ Pycnonotus melanicterus IW(P)A: Schedule: IV
Blackcrested (Gmelin) IUCN Category: Vulnerable
Yellow Bulbul
70 Red Whiskered | Pycnonotusjocosus IW(P)A: Schedule: IV
Bulbul (Linnaeus) IUCN Category: Least Concern
71 Red-vented Bulbul Pycnonotus cafer IW(P)A: Schedule: IV
(Linnaeus) IUCN Category: Least Concern
72 Oriental Magpie- | Copsychus saularis IW(P)A: Schedule: IV
Robin (Linnaeus) IUCN Category: Least Concern
73 Indian Robin Saxicoloides fulicatus IW(P)A: Schedule: IV
(Linnaeus) IUCN Category: Least Concern
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74 Eastern Black | Phoenicurus ochruros IW(P)A: Schedule: IV
Redstart (Vieillot) IUCN Category: Least Concern
75 Yellow-eyed Babbler | Chrysomma sinense IW(P)A: Schedule: IV
(Gmelin) IUCN Category: Least Concern
76 Common Babbler Turdoides caudata IW(P)A: Schedule: IV
(Dumont) IUCN Category: Least Concern
77 Jungle Babbler/ Turdoides striata IW(P)A: Schedule: IV
Saat Bhai (Dumont) IUCN Category: Least Concern
78 Purple Sunbird Cinnyris asiaticus (Latham) | IW(P)A: Schedule: IV
IUCN Category: Least Concern
79 White-backed/ Lonchura striata IW(P)A: Schedule: IV
rumped (Linnaeus) IUCN Category: Least Concern
Munia
80 Black Throated/ Lonchura kelaarti (Jerdon) | IW(P)A: Schedule: IV
Rufous-bellied Munia IUCN Category: Least Concern
81 White Throated | Lonchura malabarica IW(P)A: Schedule: IV
Munia/Indian (Linnaeus) IUCN Category: Least Concern
Silverbill
82 House Sparrow Passer domesticus IW(P)A: Schedule: IV
(Linnaeus) IUCN Category: Least Concern
83 Baya Weaver Bird Ploceus philippinus IW(P)A: Schedule: IV
(Linnaeus) IUCN Category: Least Concern
84 Indian Common | Acridotherestristis IW(P)A: Schedule: IV
Myna (Linnaeus) IUCN Category: Least Concern
85 Black Drongo Dicrurus macrocercus IW(P)A: Schedule: IV
(Vieillot) IUCN Category: Least Concern
86 Indian/ Dendrocitta vagabunda IW(P)A: Schedule: IV
Rufous Tree Pie (Latham) IUCN Category: Least Concern
87 House Crow Corvus splendens (Vieillot) | IW(P)A: Schedule: V
IUCN Category: Least Concern
88 Indian Jungle Crow Corvus culminatus IW(P)A: Schedule: V
(Vieillot) IUCN Category: Least Concern
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Figure 4-4: Bird species diversity recorded in study area

Out of 88 bird and 4 bat species found in the study area 10 species (1 bat and 9 bird species) are
found to be species of concern. Smilarly, 26 species are found to be migratory in nature. Three
raptor and two owl species have also been recorded from the study area. However, no “Critically
Endangered” and /or “Endangered” species have been recorded from within the study area.
Species of concern with their conservation and migration status has been listed in the table 4.5.
Figure 4.5 shows percenateg of species of concern from conservation point view whereas Figure
4.6 shows percentage of population of migratory species found in the study area.
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.
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Figure 4-5: Percentage population of Species of Concern in the Study Area

Figure 4-6: Percentage Population of Migratory Birdsin the Study Area
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Table 4-5: List of Identified Species of Concern based on Higher Threat Categories of Conservation and Migration Status

Common
Name

Scientific Name
with Classification

Indian WL

(Protect)Act
(1972)

IUCN
CATEGORY:

CONSERVATION STATUS

CITES
APPENDIX

CMS
APPENDIX

IBAT STATUS

LOCAL STATUS

1. Indian Flying | Pteropus giganteus | IW(P)A: Least APPENDIX | NIL Least Concern COMMON
Fox (Brunnich) Schedule: V | Concern i (Chakraborty, et al.
2008)
2. Great Phalacrocorax Schedule IV | Least NIL NIL Least Concern RARE
Cormorant carbo (Linnaeus) Concern (Srinivasulu & Nagulu,
2002)
LOCAL M IGRATORY
3. Indian Phalacrocorax Schedule IV | Least NIL NIL Least Concern OCCASIONAL
Cormorant fuscicollis (Viellot) Concern (Srinivasulu & Nagulu,
2002)
LOCAL
M IGRATORY
4. Darter Anhinga Schedule IV | NEAR NIL NIL Least Concern COMMON (Srinivasulu
melanogaster THREATENE & Nagulu, 2002)
(Pennant) D
LOCAL M IGRATORY
5. Indian Grey | Ardea cinerea Schedule IV | Least NIL NIL Least Concern COMMON (Srinivasulu
Heron (Linnaeus) Concern & Nagulu, 2002)
LOCAL M IGRATORY
6. Indian Ardea purpurea Schedule IV | Least NIL NIL Least Concern COMMON (Srinivasulu
Purple (Linnaeus) Concern & Nagulu, 2002)
Heron
LOCAL M IGRATORY
7. Asian Anastomus oscitans | Schedule IV | Least NIL NIL Least Concern COMMON (Srinivasulu
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CONSERVATION STATUS

CITES
APPENDIX

CMS
APPENDIX

IBAT STATUS

LOCAL STATUS

Openbill (Boddaert) Concern & Nagulu, 2002)
Stork
LOCAL MIGRATORY
8. Painted Mycteria Schedule IV | NEAR NIL NIL NEAR COMMON (Srinivasulu
Stork leucocephala THREATENE THREATENED & Nagulu, 2002)
(Pennant) D
LOCAL MIGRATORY
9. Oriental Threskiornis Schedule IV | NEAR NIL NIL NEAR OCASSIONAL
White/Black | melanocephalus THREATENE THREATENED (Srinivasulu & Nagulu,
Headed Ibis | (Latham) D 2002)
LOCAL M IGRATORY
10. Glossy Ibis Plegadis falcinellus | Schedule IV | Least NIL NIL Least Concern COMMON (Srinivasulu
(Linnaeus) Concern & Nagulu, 2002)
LOCAL M IGRATORY
11. Bar-headed | Anser indicus Schedule IV | Least NIL NIL Least Concern OCASSIONAL
goose (Latham) Concern (Srinivasulu & Nagulu,
2002)
WINTER M IGRATORY
12. Pallid Circus macrourus - NEAR NIL NIL NEAR COMMON (Srinivasulu
Harrier (Gmelin) THREATENE THREATENED & Nagulu, 2002)
D
WINTER M IGRATORY
13. Indian Pavo cristatus SCHEDULE: | | Least NIL NIL Least Concern COMMON (Srinivasulu
Peafow| (Linnaeus) PART: 11l Concern & Nagulu, 2002)
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CONSERVATION STATUS

CITES
APPENDIX

CMS
APPENDIX

IBAT STATUS

LOCAL STATUS

14. Red-wattled | Vanellusindicus Schedule IV | Least NIL APPENDIX: 1l Least Concern COMMON (Srinivasulu
Lapwing (Boddaert) Concern & Nagulu, 2002)
WINTER M IGRATORY
15. Yellow- Vanellus Schedule IV | Least NIL APPENDIX: Il Least Concern COMMON (Srinivasulu
wattled malabaricus Concern & Nagulu, 2002)
Lapwing (Boddaert)
WINTER M IGRATORY
16. Little Ringed | Charadrius dubius Schedule IV | Least NIL APPENDIX: 11 Least Concern COMMON (Srinivasulu
Plover (Scopoli) Concern & Nagulu, 2002)
WINTER M IGRATORY
17. Black- Himantopus Schedule IV | Least NIL APPENDIX: 11 Least Concern COMMON (Srinivasulu
winged Stilt | himantopus Concern & Nagulu, 2002)
(Linnaeus)
WINTER M IGRATORY
18. | Eurasian/Ind | Streptopelia Schedule IV Least NIL NIL Least Concern | COMMON (Srinivasulu
ian Ring/ decaocto Concern & Nagulu, 2002)
Collared (Frivaldszky)
Dove LOCAL MIGRATORY
19. | Alexandrine | Psittacula eupatria | Schedule IV NEAR APPENDIX NIL NEAR UNCOMMON
Parakeet (Linnaeus) - THREATENE | THREATENED | (Srinivasulu & Nagulu,
D 2002)
LOCAL M IGRATORY
20. Rose-ringed | Psittacula krameri Schedule IV Least NIL NIL Least Concern | COMMON (Srinivasulu
Parakeet (Scopoli) Concern & Nagulu, 2002)
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Scientific Name CONSERVATION STATUS
with Classification Indian WL IUCN CITES CMS IBAT STATUS  LOCAL STATUS
(Protect)Act CATEGORY:  APPENDIX APPENDIX
(1972)
LOCAL M IGRATORY

21. Plum/ Psittacula Schedule IV Least APPENDIX NIL Least Concern | COMMON (Srinivasulu
Blossom cyanocephala Concern 2l & Nagulu, 2002)
Headed (Linnaeus)

Parakeet LOCAL M IGRATORY

22. Northern Athene brama Schedule IV Least APPENDIX NIL Least Concern | COMMON (Srinivasulu
Spotted (Temminck) Concern all & Nagulu, 2002)

Owlet

23. Common Tyto alba (Scopoli) Schedule IV Least APPENDIX NIL Least Concern | UNCOMMON
Barn Owl Concern ol (Srinivasulu & Nagulu,

2002)

24. White Halcyon smyrnensis | Schedule IV Least NIL NIL Least Concern | COMMON (Srinivasulu
Breasted (Linnaeus) Concern & Nagulu, 2002)
Kingfisher

LOCAL M IGRATORY

25. Blue Tailed | Meriops philippinus | Schedule IV Least NIL NIL Least Concern | UNCOMM ON

Bee-eater (Linnaeus) Concern (Srinivasulu & Nagulu,
2002)
WINTER M IGRATORY

26. Little green | Merops orientalis Schedule IV Least NIL NIL Least Concern | COMMON (Srinivasulu
Bee-eater (Latham) Concern & Nagulu, 2002)

LOCAL MIGRATORY

27. | Chestnut- Merops Schedule IV Least NIL NIL Least Concern | UNCOMMON
headed Bee- | leschenaulti Concern (Srinivasulu & Nagulu,
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Scientific Name CONSERVATION STATUS
with Classification Indian WL IUCN CITES CMS IBAT STATUS  LOCAL STATUS

(Protect)Act CATEGORY:  APPENDIX APPENDIX
(1972)

eater (Vieillot) 2002)

LOCAL M IGRATORY

28. Indian/ Coracias Schedule IV Least NIL NIL Least Concern | COMMON (Srinivasulu
Northern benghalensis Concern & Nagulu, 2002)
Roller/Blue (Linnaeus)

Jay LOCAL M IGRATORY
29 Indian Pitta | Pitta brachyura Schedule IV Least NIL NIL Least Concern | COMMON (Srinivasulu
(Linnaeus) Concern & Nagulu, 2002)

WINTER M IGRATORY

30 Ashy- Eremopterix grisea | Schedule IV Least Co NIL NIL Least Concern | COMMON (Srinivasulu
crowned (Horsfield) ncern & Nagulu, 2002)
Sparrow-

Lark LOCAL MIGRATORY

31 Western Hirundo rustica Schedule IV Least NIL NIL Least Concern | COMMON (Srinivasulu

Swallow (Linnaeus) Concern & Nagulu, 2002)

LOCAL MIGRATORY
32 Wire-tailed Hirundo smithii Schedule IV Least NIL NIL Least Concern | COMMON (Srinivasulu
Swallow (Leach) Concern & Nagulu, 2002)

LOCAL MIGRATORY
33 White Motacilla alba Schedule IV Least NIL NIL Least Concern | COMMON (Srinivasulu
Wagtail (Vieillot) Concern & Nagulu, 2002)

LOCAL MIGRATORY
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(1972)
34 Citrine/ Motacilla citreola Schedule IV Least NIL NIL Least Concern | COMMON
Yellow (Pallas) Concern (Barish ~ Dutta and
Hooded Sakthivel,2008)
Wagtail
WINTER MIGRATORY
35 Red Pycnonotus jocosus | Schedule IV Least NIL NIL Least Concern | OCCASSIONAL
Whiskered (Linnaeus) Concern (Srinivasulu & Nagulu,
Bulbul 2002)

LOCAL M IGRATORY

36 Eastern Phoenicurus Schedule IV | Least NIL NIL Least Concern UNCOMMON
Black ochruros (Vieillot) Concern (Srinivasulu & Nagulu,
Redstart 2002)

WINTER M IGRATORY
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Based on flying capacity of birds and bat species of concern, they are categorised into four types
viz. Low Fliers, Low-Medium Fliers, Medium-High Fliers, High Fliers (Ref: Salim Ali, 2002).
Categorization of birds and bat based on flying capacity is listed in Table 4-6. It has been observed
that 9 Low Flier, 11 Medium Hier, 14 Medium-High Flier and 2 High Flier species of concern have
been recorded. Pictorial diagram of categorization of species of concern including migratory birds
of species of concern based on their flying capacity is shown in figure 4.7.

Table 4-6: Categorisation of Bat and Birds Species of Concern including Migratory Species of
concern Based on Flying Capacity

SR.

COMMON
NAME

SCIENTIFIC
NAME

LOW
FLIERS

LOW-
M EDIUM
FLIERS

M EDIUM -
HIGH
FLIERS

HIGH
FLIERS

1. Indian Flying |Pteropus giganteus - - - YES
Fox (Brunnich)
2. Great Phalacrocorax - YES - )
Cormorant carbo (Linnaeus)
3. Indian Phalacrocorax - YES -
Cormorant fuscicollis -
(Viellot)
4. Darter Anhinga YES - -
melanogaster -
(Pennant)
5. Indian Grey Ardea cinerea YES - - i
Heron (Linnaeus)
6. Indian Purple Ardea purpurea YES - - )
Heron (Linnaeus)
7. | Asian Openbill Anastomus YES - - )
Stork oscitans
(Boddaert)
8. Painted Stork Mycteria YES - - )
leucocephala
(Pennant)
9. Oriental Threskiornis - YES - )
White/Black melanocephalus
Headed Ibis (Latham)
10. Glossy Ibis Plegadis - YES -
falcinellus _
(Linnaeus)
11. Bar-headed Anser indicus YES - - )
goose (Latham)
12. Pallid Harrier | Circus mac.rourus - - - YES
(Gmelin)
13. | Indian Peafowl Pavo cristatus YES - - )
(Linnaeus)
14. Red-wattled Vanellusindicus YES - - )
Lapwing (Boddaert)
15. | Yellow-wattled Vanellus YES - -
Lapwing malabaricus -
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SCIENTIFIC LOW LOW- M EDIUM - HIGH
NAME FLIERS M EDIUM HIGH
FLIERS
FLIERS FLIERS
(Boddaert)
16. Little Ringed Charadrius YES -
Plover dubius (Scopoli) ‘
17. | Black-winged Himantopus YES -
Stilt himantopus _
(Linnaeus)
18. | Eurasian/India Streptopelia - YES
n Ring/ decaocto -
Collared Dove (Frivaldszky)
19. Alexandrine Psittacula - YES
Parakeet eupatria i
(Linnaeus)
20. Rose-ringed Psittacula - YES
Parakeet krameri (Scopoli) i
21. | Plum/ Blossom Psittacula - YES
Headed cyanocephala i
Parakeet (Linnaeus)
22. Northern Athene brama - YES )
Spotted Owlet (Temminck)
23. | Common Barn Tyto alba YES )
Owl (Scopoli)
24. White Halcyon YES
Breasted smyrnensis -
Kingfisher (Linnaeus)
25. Blue Tailed Meriops - YES )
Bee-eater philippinus
(Linnaeus)
26. Little green Merops orientalis - YES )
Bee-eater (Latham)
27. Chestnut- M erops - YES
headed Bee- leschenaulti i
eater (Vieillot)
28. Indian/ Coracias - YES )
Northern benghalensis
Roller/Blue Jay (Linnaeus)
29 Indian Pitta Pitta brachyura - YES )
(Linnaeus)
30 | Ashy-crowned Eremopterix - YES
Sparrow-Lark | grisea (Horsfield) -
31 Western Hirundo rustica - YES )
Swallow (Linnaeus)
32 Wire-tailed Hirundo smithii - YES )
Swallow (Leach)
33 | White Wagtail Motacilla alba YES - )
(Vieillot)

Page | 40



Long Term Bird and Bat Study of 200 MW Wind Farm at Village Aspari, District Kurnool, Andhra Pradesh

FINAL BIRD AND BAT STUDY
COMMON SCIENTIFIC LOW LOW- M EDIUM - HIGH
NAM E NAME FLIERS M EDIUM HIGH FLIERS
FLIERS FLIERS
34 Citrine/ Motacilla citreola - YES - )
Yellow Hooded (Pallas)
Wagtail
35 | Red Whiskered Pycnonotus - YES -
Bulbul jocosus i
(Linnaeus)
36 Eastern Black Phoenicurus - - YES
Redstart ochruros i
(Vieillot)

HIGH FLIER SPECIES
6%

Figure 4-7: Flying capacity of species including migratory species of Concern

4.1 CARCASS SURVEYS

No carcass of any live stock animals was sighted in the study area during the surveys. Detailed
discussions with local farmers, villagers, butchers and authorities of local bodies reveal that
practice of throwing/leaving livestock carcass in open field is not followed in this region.
According to them most of the carcasses after removing the skin are buried in the open fields.
Table 4.7 gives the details of bird carcass/other remnants body parts sighted during the surveys.

Photograph of some of carcass and other body parts sighted during surveys have been shown in
Figure 4.8.
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Table 4-7: Carcass in the study area

COMMON SCIENTIFIC NATURE OF
NAME NAME BODY PART =T EOIEATIO)]
Crow Centropus sinensis )
1. Pheasant (Stephens) Carcass Near Hosuru Village
5 Black Kite Milvus migrans Feather Proposed WTG.No 81 near
(Boddaert) Hosuru village
Black-winged Elanus caeruleus Proposed WTG No 54 near
3. ) ) Feather . .
Kite (Desfontaines) Pattikonda village
4. Cattle Domestic Cattle Femur bone piece Proposed WTG No 5 near
Aspari village
P d WTG No 3 near
5. Carnivore Canis species Jaw bones ropc?se .
Attikalagundu village
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Figure 4-8: Carcass in the study area
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5 POTENTIAL IMPACTS & MITIGATION M EASURES

Wind-powered turbines generating electricity are helpful in achieving greener energy with no
pollution. Despite these positive features, windmills have the potential to leave an impact on bat and
avifauna population. Windmills comprise wind turbines, interconnecting cables, transformer
stations, meteorological masts and ancillary infrastructure. The components of the individual
turbines comprise of a tapering mast, the nacelle or hub, foundations and rotor blades. Risk zone is
the region between the lowest and topmost points swept by the rotor blades or the aerial height
band swept by the rotor blades. Bird and bat mortality due to collision with turbine rotor or
accidental body touch with high tension transmission line are some of the major environmental
problems associated with wind mill project.

5.1 Potential Detrimental Effects of wind turbines on birds and bats:

The identified potential impact of the proposed wind mill project at Aspari, Kuri.oo1 Gistrict, A.P.
have been enumerated bellow:

i Mortality due to Collision of birds and bats with moving blades, tower, and associated
infrastructure.
ii. Mortality of bird and bat species due to electrocution.
iii. Impact on behavior of bird and bat species due to noise pollution.
iv. Disturbance, displacement, exclusion from the area around wind turbines that may be
caused by turbines, vehicles, people, and/or construction.
V. Barriersto movement, disruption of feeding, breeding, and migration of birds and bats.

Vi. Change or loss of habitat.
Vii. Damage, disturbance, or destruction of foraging habitats, roosting areas, and commuting
corridors.

Collision mortality: Direct mortality or lethal injury of birds can result not only from collisions with
rotors, but also with towers, nacelles, and associated structures such as guy cables, power lines, and
meteorological masts. Current research indicates that passerines, particularly nocturnal migrants,
suffer the most collision fatalities at wind farms. The collision risk is greater on foraging and roosting
sites of birds, or on migratory flyways. Large birds with poor maneuverability are generally at greater
risk of collision with structures) and species that habitually fly at dawn and dusk or at night are at
lessrisk as they are likely to detect and avoid turbines.

Displacement due to disturbance: Sometime wind farm development could lead to the
displacement of migrating species due to disturbance associated with wind farm construction and
post-construction maintenance. However, the scale and degree of disturbance varies according to
the site and species-specific factors.

Barrier effect: The barrier effect is of concern because birds have to change the routes and fly
further to avoid a large array of turbines, which potentially disrupt linkages between distant feeding,
roosting, molting, and breeding areas. The effect depends on the species, bird movement type, flight
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height, wind force and direction, etc.

Habitat loss and habitat alteration: Some ornithologists consider the habitat loss associated with
windmill development to be a greater threat to bird populations than collision fatalities. There is
evidence that construction of windmills renders habitat unsuitable for birds.

5.2 POTENTIAL BIRD AND BAT IM PACT FOR ASPARI SITE

About 24 bat species and 164 bird species have been recorded from Kurnool district. Out of the 164
species recorded in the Kurnool District 5 bird species belong to “Critically Endangered”, 3 species
belong to “Endangered”; 6 species belong to “Vulnerable” and 8 species belong to “Near
Threatened” criteria of IUCN Red list category. However, in the Project site (study area) 4 bat and 88
bird species were recorded. None of them belong to “Critically Endangered”, or “Endangered”
category of IUCN Red list category. In the study area 36 species of concern including 26 migratory
species were identified. Of the identified 36 species of concern 9 species are low fliers and 2 species
are high fliers. Low fliers and high fliers’ species have little chances of collision with turbine rotor
blade. However, species belonging to Low-Medium fliers (11 species) and Medium-High fliers (14
species) have the potential of collision with turbine blade as well electrocution with high tension
transmission wires. However, the habitat of the study area is not suitable for most of the species of
concern listed above. Majority of them are aquatic and/or water dependent (Semi-aquatic) species.
The study area is a mixture of predominant agriculture and open land. There is no natural water
body in the study area. Therefore, the potential impact of habitat fragmentation or displacement
due to disturbance is also minimal. Moreover, to take informed decision on the subject the proposed
project site was also screened through the Integrated Biodiversity Assessment Tool (IBAT). The IBAT
tool provides critical information on biodiversity priority sites to inform decision-making processes
and address any potential biodiversity impacts. The screening through IBAT tool identified 28 bird
species to be possibly occurring in the area. Of the identified 28 bird species in three species grid in
study area 8 belongs to “Critically Endangered”, and “Endangered” categories. The results of IBAT
screening of the area is enumerated in details in the Table 4.8. Even through IBAT screening, it is
confirmed that no “Critically Endangered” or “Endangered” species fall within the study area.
Further, it has also been confirmed through this screening that the study area does not form part of
any critical habitat, IUCN protected area, Important Bird Area and Ramsar Wetland Ste.

Table 5-1: Screening of Critically Endangered and Endangered species listed in the three Species
Grids around Aspari in IBAT Tool

Common  Scientific ~ Duttaand |Srinivasulu LOCAL | Study Area  Remarks, if any
Name Name with  Sakthivel | & Nagulu STATUS

Classification ~ (2008) (2002)

Kurnool Kurnool

Dist. Dist.

1. |White Gyps Yes Yes Uncommon |Not sighted |Detailed

backed bengalensis (Srinivasulu discussions  with
vulture (gmelin) & Nagulu, local residents
2002) have revealed that
the vultures have
Local not been sighted in
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LOCAL
STATUS

S Common
No. Name

Scientific
Name with
Classification

Dutta and |Srinivasulu
Sakthivel | & Nagulu
(2008) (2002)
Kurnool Kurnool
Dist. Dist.

Study Area

Remarks, if any

migratory the study area in
recent past.
Egyptian Neophron Yes Yes Uncommon |Not sighted |Detailed
vulture percnopterus|(Kurnool (Srinivasulu discussions  with
(latham) city) & Nagulu, local residents
60 km away 2002) have revealed that
from the the vultures have
study area Resident not been sighted in
the study area in
recent past
Red- Sarcogyps Yes Yes Ocassional |Not sighted |Detailed
headed calvus (Srinivasulu discussions  with
Vulture (Scopoli) & Nagulu, local residents
2002) have revealed that
the vultures have
Local not been sighted in
migratory the study area in
recent past
Long biied|Gyps indicus|Yes Yes Uncommon [Not sighted |Detailed
vulture (scopoli) (Srinivasulu discussions  with
& Nagulu, local residents
2002) have revealed that
the vultures have
Local not been sighted in
migratory the study area in
recent past
Great Ardeotis Yes - Rare, Not sighted |There are no
Indian nigriceps Sri suitable
bustard (vigors) lankamalles fragmented Habitats of semi-
wara WLS; and arid and grass-land
Sri isolated ecosystem in and
peninsula- around study area.
narashimm (IUCN Red The study area
a WLS and list habitat is grossly
Rollapadu website) dominated by
wildlife agroecosystem.
sanctuary, Resident
100+ kms but absent
from site. in study
area nears
Aspari
Village.
Lesser Sypheotides |Yes - Fragmente |Not sighted |Rollapadu wildlife
florican indica d and sanctuary is more
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Common
Name

Scientific
Name with

Classification

Dutta and
Sakthivel
(2008)
Kurnool
Dist.

Srinivasulu
& Nagulu
(2002)
Kurnool
Dist.

LOCAL
STATUS

Study Area

Remarks, if any

(J. F. Miller) |Rollapadu isolated than 100 kms away
wildlife from the site. As
sanctuary (IUCN Red per IUCN
in  Kurnool list Rollapadu comes
dist.) website) in non-breeding

distributional

Resident/lo range of the

cal species.

migratory

7. |Jerdon’s Rhinoptilus |Yes Absent  in|Severely Not sighted |As per IUCN Red
courser bitorquatus kurnool dist |fragmented list website

(blyth) in information

6-10 rediscovery of

locations species was done

(Srinivasulu from Sri lankamalai

& Nagulu, WLS in Andhra

2002) Pradesh. Sighting
records in past are

(IUCN Red from Cudaapah

list dist. in Andhra

website) Pradesh.

Resident Both the areas are
more than 100 km
away from the
Aapari site.

8. Black- Serna Yes Yes Uncommon [Not sighted | Found near large
bellied Tern|acuticauda (Srinivasulu rivers banks

(J. E. Grey) & Nagulu, (usually breeding

2002) on sandspits and
islands) and

Seasonal marshes,

Local occasionally on

migratory smaller pools and
ditches, in
lowlands. There

are no large rivers
and/or waterbody
within the study
area.
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5.3 MITIGATION M EASURES SUGGESTED

In the proposed project site, no “Critically Endangered” or “Endangered” species were recorded.
Moreover, the proposed site does not form part of any critical habitat, IUCN protected area,
Important Bird Area and Ramsar Wetland Ste. The anticipated impact identified due to the project
are general in nature common with wind mill projects like mortality due to collision with turbine
rotor or accidental body touch with high tension transmission line or in general disturbance in the
site due to construction and operation of the project. Mitigation measures suggested in following
paragraphs are not for any particular targeted species. They are based on perception that some
species of lesser importance, migratory species, raptor species, scavengers and/or water dependent
species may be using the study area for various purposes. Such species may face negative hazardous
impact due to wind mill activities during construction and operation phases. The objective of the
proposed mitigation measures is to suggest to avoid/minimise disturbance to the habitat condition,
avoid/minimise mortality due to collision/electrocution of bird and bat and avoid general
disturbance to the bat and avifauna population. Following measures are suggested to possibly
minimizing the hazardousimpactsin the study area:

I Appropriate working practices to be implemented to minimise any major disturbance to the
bird and bat speciesin the habitat of the study area and its nearby surrounding.

1. Timing of construction to avoid sensitive periods such as migratory and breeding seasons,
and roost timings of birds and bats (Avoid dusk and dawn timings).

II. Care should be taken not to attract bat and bird species having more risk of collision in
windmill areas. Avoid planting fruit bearing trees (Such as guava, mango, banana, fig) and
flowering plantsin the windmill area. Such trees will attract bat and bird species more.

V. Providing adequate briefing for site personnel and conducting an on-site ecological study
during construction, as well as operation phase of the project.

V. Marking overhead cables and transmission poles using defectors and avoiding use of areas
of high bird concentrations, especially for species vulnerable to collision.

VI. Where possible, installing transmission cables underground in accordance with existing best
practice guidelines for underground cable installation. Otherwise if possible, install overhead
cables with proper insulation to avoid bat and bird electrocution through body touch. Install
bird defectors on overhead transmission cables at selected points wherever possible.

VII. To work out feasibility of use of low intensity of moving flash lights when rotor starts at the
corners of blades when rotor starts at night to distract bat and bird species away from the
turbine blades to avoid collision.

VIII. There is possibility of bird and bat mortality/injury in the study area during seasonal
migration. If possible, consider to shut down or reduce the rotor blade speed during periods
of seasonal migration of birds. If feasible, shut down of turbines by rotation for few hours
during late night and early morning hours before dawn can also be considered.
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Xl

Xl

XIl.

XIV.

XV.

The illumination within the project area should be bare minimum and be within the
acceptable limits, particularly during night hours. This will help in undisturbed activities of
nocturnal species like rodents, bats and owls.

Some bird reflectors can be fitted at relevant places to divert low-medium and medium-high
flying bird species during day time.

Feasibility of fixing of bird defector on the turbine to avoid perching of birds near blades can
be worked out, specially raptor species which prefer to perch at higher points.

Research indicate that taller tower with larger rotors may cause more mortality than smaller
turbines (Narwade et al., 2013).

Narwade et al., 2013 have recommended tubular towers with no exposed holes and with
pointed tops. There should be no exterior ladders or platforms to avoid perching, nesting
and mortality. Periodic inspection of towers from inside to check any bird nest inside the
tower.

There should be everyday surveillance for checking the casualties, if any, occurred near each
turbine. The carcasses to be removed immediately, while the injured specimens to be taken
to nearest veterinary care center for further medical treatment.

A separate record of bird and bat mortality and/or injury should be kept and reviewed
periodically.
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6 CLOSURE

The proposed project does not expect to threaten the long term viability/function of any of bat and
bird species found in the area. No species of the area belongs to “Critically Endangered”, or
“Endangered” category of IUCN Red list category. There is no record of major migratory path as per
publicly available secondary data. The impact identified to the bat and avifauna population due to
the project was found to be general in nature common with wind mill projects like mortality due to
collision with turbine rotor or accidental body touch with high tension transmission line or in general
disturbance in the site due to construction and operation of the project. Though there are chances
of collision mortality and electrocution which is commonly associated with wind power project, but
with the above survey and evidences we may infer that they may not cause any substantial change
in abundance and/or reduction in distribution of a bird and bat population. Bat and birds will not
emerge out in high wind velocity and will prefer to remain in roost at such time. So possibility of
collision with wind mill blades will be rare here at Aspari Ste. Even if it occurs, it will not be fatal but
may be injurious.

No migratory bat species have been recorded from the study area. However, Indian Fruit bat travels
everyday along distance in search of food and returns back to day-time roost. Since the memory and
vision of Indian Flying Fox is very good, its foraging area is fairly large and some of the location sites
near Aspari village where a day-time roost have been located may come under its foraging area.
However, they are high fliers and can fly above turbine heights mostly in line formations during
evening, night and early morning hours. When wind mills will be in operation, these bats will sense
the obstructions in their route with the help of excellent night vision and memory. They are vocal
and communicate with other members with vocal sounds and body postures and positioning. They
will change the route and select a safer path in the foraging area.

As far asinsectivorous bat species are concerned none of them are high fliers and they fly at lower to
medium heights. They will sense obstructions in their routes with the help of very well developed
ultra bio-sonar and eco-location systems. In addition, they possess very good vision. Therefore, in
these cases also possibility of collision with wind mill blades will be rare. Even if it occurs, it will not
be fatal but may be injurious.

Finally, the developmental activities with respect to wind mill project under study will not be
detrimental to the survival of these species. However proper and eco-friendly care is essential with
bare minimum disturbance to the habitat during construction and operational phases. It can
minimize threats, if any, to the local bat and bird populations. Attempts to be made not to bring in
major changes in study area habitats which may attract at latter stage, birds and bats for foraging,
nesting and resting purposes. However, proper vigilance needs to be ensured to monitor any
changes in bird and bat population, if any in latter stage. If any hazard is observed to any of bat and
bird species a detailed species oriented study to be undertaken and the mitigation measures should
ensure proper restoration and rehabilitation for the area.
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Annexure |: Photolog of Avi Fauna sited during site visit
Indian Silver bill Black shouldered kite
Laughing dove Red Vented Bulbul
Green bee eater Black drongo
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Purple Sunbird Red wattled lapwing
Purple Heron Sootted Owlet
Indian Shikra Grey Heron
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Euresean Collared Dove Black Ibis
Painted Stork Black Ibis Grey Heron Indian Flying Fox Roost
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CONSULTANT DISCLOSURE

ECOLOGY AND BIODIVERSITY EXPERT (FAUNA) - DR. M ALHAR SPRADHAN

Dr. Pradhan is working with VSPL as Ecology and Biodiversity Expert
(Fauna) was Officer In-charge and Head of Department, Zoological Survey
of India and he has severed as Joint Director Scientist E (Group-A
Gazetted officer) with over 35 years of experience in field faunal studies.
He has expertise in taxonomy of mammal species with special reference
to small mammals (Rodents, Bats, Insectivores and Scandentians) and
Inventorization and preparation of systematic account of mammal species
from conservation and non-conservation areas including wetland bodies.

Dr. Pradhan possess rich experience in faunal (Bird and Bat) study. He has
conducted wildlife studies with special reference to the identification of bird and bats wildlife
material, products, derivatives, live animals, etc. (Mammalia and Reptilia) seized by the Law
Enforcement Authorities for filing court cases against illegal trade at domestic as well as at
international levels provoking provisions under Ind. Wildlife (Protect.) Act and CITES Regulations.

He has conducted more than 20 general extensive faunistic survey studies of assigned areas in
Maharashtra, Karnataka, Goa and Kerala states including entire Western Ghats. He has conducted
status survey studies of a selected endangered and threatened mammal species. He has conducted
EIA studies for various government projects for mines and railways with special reference to
Vertebrate fauna in Maharashtra. Carried out joint collaborative status survey studies of
Wroughton’s Free-Tailed bat (Otomops wroughtoni), a most endangered Indian endemic bat
species reported from Belgaon, Karnataka.

He has extensively worked for faunistic and research studies in Western Ghats Vidharbha regions,
Ujani wetland Pune, Nathsagar-Jaikwadi wet land, Melghat Tiger Project, Pench Tiger Reserve,
Tadoba-Andhari Tiger Reserve, Molem Wildlife Sanctuary of Goa, Sanjay Gandhi National Park, Lonar
Crater Wildlife Sanctuary of Maharashtra, Nilgiri Biosphere Reserve Karnataka, Eravikulam National
Park Kerala.
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ANNEXURE XIV- NOISE M ODELING INPUTS
1 Noise Impact Modeling Methodology

The impact on nearby receptor was assessed to present the worst case scenario considering
following assumptions.

e Source isoperating at highest noise i.e. 107.5 dB(A) as discussed above sections
e No absorption of noise by the surface in between

e No absorption of noise by medium of transportation,

e No barrier isbetween receptor and source

The impact from wind turbine at receptor were assessed considering hemispherical propagation of
sound wave presented by the following equation-

Lr=Ls+ DI —20 log(r) —A.- 8

Where,

Lr: Sound pressure level at a receptor located at radial ‘r’, dB (A)

Ls: Sound pressure level at the source, dB (A)

DI: Directivity index of the source (for hemispherical radiation DI = 3dB (A)
r: Radial distance of the receptor from the source, m

Ac: represents excess attenuation of sound caused by the environmental conditions
such as:

0 Absorption in Air

0 FEffect of rain, snow and fog

0 Reflections and refractions at barriers and buildings

0 FEffect of the terrain, grass, shrubs, trees etc.

0 FEffect of wind and temperature gradient

The absorption of the sound is generally a complex phenomenon. In general, for
homogeneous loss free atmosphere Ae = 0.

2 Modeling Input

2.1 Noise Source — Wind Turbines

Aerodynamic noise originates from the flow of air around the blades.
211 GE-23MW

Normal Operation Calculated Apparent Sound Power level and octave Band Spectra. Sound Pressure
level as likely from normal operation of GE- 2.3 MW are presented in Table below.

Turbine Model GE-2.3 Normal Operation Noise Values

Hub Height Wind speed

Standard wind speed at 10m for| 2.9 | 3.6 (43|50 |57 |65 |72 | 79 | 86 | 9.3 |10.1-cut
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Hub Height Wind speed

a hub height of 80m (m/s) out
Standard wind speed at 10m for| 2.8 | 3.5 (42|49 |56 |63 7.0 | 7.7 | 84 | 9.1 |9.8-Cut
a hub height of 94 m (m/s) out
Frequency 16 52.5|52.6 [53.8/57.1 |60.1|62.6|64.8| 65.0 | 65.1 | 65.1 65.1
31.5 67.4|67.1168.3|/71.3|74.2|76.7 |78.7| 78.9 | 79.0 | 79.0 79.0
63 77.7|77.4178.9/81.8|84.5(86.9(88.7| 88.8 | 88.9 | 89.0 89.0
125 84.2|84.4(87.1190.1 ({92.5|93.5|95.1| 95.0 | 95.0 | 95.1 95.2
250 88.5(89.2(92.2|95.798.5/98.699.9| 99.6 | 99.6 | 99.6 99.7
500 90.2 {90.9 (93.3/96.9 (100.1|/101.3|102.9/{102.9|102.8|102.8| 102.8
1000 88.9(89.891.7/94.9|98.0|100.2{102.1/102.3|102.4|102.5| 102.5
2000 84.2(85.9(88.1|91.0(93.6|95.7|97.7 | 97.8 | 97.8 | 97.6 97.3
4000 73.0|77.0180.8/83.8|86.3|87.5(89.2| 89.0 | 88.4 | 87.4 87.1
8000 55.1|58.8 [62.2|66.3|69.1|68.2|68.4| 68.1 | 67.5 | 66.8 66.4
Total Sound Power Level in 95.0(95.8 98.2{101.6(104.5/105.8|107.5/{107.5|107.5|107.5| 107.5
dB(A)

212 GE1.7-103-50Hz and 60 Hz

Table below summarizes the acoustic emission characteristics of 1.7-103 wind turbine for normal
operation.

Turbine M odel GE-1.7 Normal Operation Noise Values

Standard wind speed at 10-
10 m (m3/s) ; ; cutout
Hub height wind speed 14-
280 m (/) 70 | 77 8.4 9.1 9.7 11| 125 | 0
Frequency | 32 739 | 759 | 778 | 795 | 806 | 807 | 806 | 804
63 834 | 855 | 875 | 893 | 905 | 905 | 905 | 903
125 88.7 | 909 | 929 | 947 | 955 | 957 | 957 | 956
250 927 | 950 | 971 | 99.0 | 981 | 977 | 977 | 976
500 949 | 976 | 1000 | 1022 | 1015 | 100.3 | 1003 | 100.3
1000 938 | 962 | 985 | 1008 | 101.7 | 102.4 | 1026 | 102.7
2000 925 | 945 | 964 | 981 | 989 | 996 | 996 | 994
4000 86.7 | 892 | 913 | 932 | 928 | 914 | 905 | 899
8000 688 | 721 | 749 | 771 | 752 | 741 | 733 | 726
16000 | 312 | 334 | 354 | 376 | 379 | 359 | 356 | 359
:‘;ﬁr Zﬁ/‘;?rf\:;ka;n)d 1003 | 102.6 | 104.9 | 106.9 | 107.0 | 107.0 | 107.0 | 107.0

21.3 Suzlon2.1MW
Sound Level due to normal operation is presented in Table below.

Turbine Model Suzlon-2.1 Normal Operation Noise Values
hhwind 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz LWA[Db(A)]

4.0 771 81.5 85.0 90.1 92.5 92.4 84.6 89.7 98.0
5.0 77.3 82.5 86.3 90.8 93.9 92.3 84.6 79.7 98.0
6.0 78.1 84.2 88.4 92.6 95.8 93.9 89.6 79.3 100.0
7.0 79.6 87.3 91.6 95.5 98.0 95.8 93.1 81.1 102.5
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hhwind 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz  8kHz LWA[Db(A)]

8.0 81.2 89.7 94.2 97.8 99.6 97.2 94.9 82.8 104.4
9.0 81.0 90.6 94.8 98.7 100.1 97.0 95.9 84.4 105.0
10.0 79.5 87.2 91.0 96.7 98.3 95.4 93.2 85.3 102.8
11.0 79.7 86.7 89.1 94.3 96.8 95.2 90.7 85.4 101.4
12.0 80.3 86.7 88.6 92.9 96.0 95.4 90.7 85.6 100.9
13.0 80.3 86.6 88.4 92.2 95.7 95.5 90.8 85.8 100.7
14.0 80.3 86.6 88.4 92.0 95.6 95.5 91.0 86.4 100.7
15.0 80.3 86.7 88.4 92.1 95.6 95.5 91.1 86.6 100.7

To assess the worst case scenario, maximum incremental Nosie level at individual receptor was
superimposed on maximum existing noise level i.e. 48.06 dB(A). The average increment noise level in
the project vicinity would be in the tune of 2.59 dB(A).

22 Turbine Locations
The proposed geographic coordinates of the turbines and its position are as presented in Table 3.1.
Geographical Coordinates of the Turbine

: Geographical Coordinates (zone 43p)
S. No. Location No. WTG M odel

Easting (m) Northing (m)

1 ASP-05 GE1.7 757261 1711975
2 ASP-06 GE1.7 757243 1711584
3 ASP-07 GE1.7 757310 1711204
4 ASP-08 GE1.7 757347 1710783
5 ASP-09 GE1.7 757502 1710209
6 ASP-10 GE1.7 757375 1709837
7 ASP-11 GE1.7 757558 1709442
8 ASP-12 GE/ GE1.7 757588 1709041
9 ASP-13 GE/ GE1.7 757527 1708697
10 ASP-14 GE/ GE1.7 757442 1708239
11 ASP-15 GE/ GE1.7 757288 1707875
12 ASP-16 GE/ GE1.7 757326 1707485
13 ASP-17 GE/ GE1.7 757359 1707097
14 ASP-18 GE/ GE1.7 758578 1706541
15 ASP-19 GE/ GE1.7 758419 1706140
16 ASP-21 GE/ GE1.7 758308 1705654
17 ASP-22 GE/ GE1.7 758570 1705047
18 ASP-23 GE/ GE1.7 758653 1704647
19 ASP-24 GE/ GE1.7 758778 1704140
20 ASP-25 GE/ GE1.7 758867 1709056
21 ASP-26 GE/ GE1.7 758895 1708587
22 ASP-27 GE/ GE1.7 759051 1708106
23 ASP-28 GE/ GE1.7 759065 1707554
24 ASP-29 GE/ GE1.7 759028 1706962
25 ASP-61 GE/ GE1.7 759968 1702844
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Geographical Coordinates (zone 43p)

S. No. Location No. WTG M odel - -
Easting (m) Northing (m)
26 ASP-62 GE/ GE1.7 759612 1702434
27 ASP-63 GE/ GE1.7 759085 1702090
28 ASP-64 GE/ GE1.7 758817 1701713
29 ASP-65 GE/ GE1.7 758728 1701288
30 ASP-66 GE/ GE1.7 758475 1700917
31 ASP-40 GE/ GE-2.3 762045 1703492
32 ASP-44 GE/ GE-2.3 764159 1705373
33 ASP-46 GE/ GE-2.3 764756 1704668
34 ASP-47 GE/ GE-2.3 765128 1704150
35 ASP-48 GE/ GE-2.3 765098 1703738
36 ASP-49 GE/ GE-2.3 765260 1703298
37 ASP-50 GE/ GE-2.3 765867 1706402
38 ASP-52 GE/ GE-2.3 766475 1705879
39 ASP-53 GE/ GE-2.3 766062 1705165
40 ASP-54 GE/ GE-2.3 766153 1704752
41 ASP-55 GE/ GE-2.3 766602 1704033
42 ASP-67 GE/ GE-2.3 760739 1700107
43 ASP-68 GE/ GE-2.3 760705 1699716
44 ASP-69 GE/ GE-2.3 760529 1699171
45 ASP-70 GE/ GE-2.3 760371 1698780
46 ASP-71 GE/ GE-2.3 762453 1702975
47 ASP-72 GE/ GE-2.3 762368 1702547
48 ASP-73 GE/ GE-2.3 762381 1702128
49 ASP-74 GE/ GE-2.3 762375 1701603
50 ASP-76 GE/ GE-2.3 764604 1700636
51 ASP-78 GE/ GE-2.3 764632 1699870
52 ASP-79 GE/ GE-2.3 764816 1699152
53 ASP-80 GE/ GE-2.3 764859 1698762
54 ASP-81 GE/ GE-2.3 767051 1701808
55 ASP-82 GE/ GE-2.3 767427 1701435
56 ASP-83 GE/ GE-2.3 767550 1701037
57 ASP-84 GE/ GE-2.3 767668 1700663
58 ASP-85 GE/ GE-2.3 767878 1700318
59 ASP-86 GE/ GE-2.3 767882 1699869
60 ASP-106 GE/ GE-2.3 758168 1700496
61 ASP-107 GE/ GE-2.3 760325 1698327
62 ASP-108 GE/ GE-2.3 760170 1697883
63 ASP-109 GE/ GE-2.3 760030 1697431
64 ASP-110 GE/ GE-2.3 759935 1696993
65 ASP-111 GE/ GE-2.3 759816 1696554
66 ASP-112 GE/ GE-2.3 764928 1698334
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Geographical Coordinates (zone 43p)

S. No. Location No. WTG M odel - -
Easting (m) Northing (m)
67 ASP-122 GE/ GE-2.3 765902 1708092
68 ASP-123 GE/ GE-2.3 766228 1707569
69 ASP-124 GE/ GE-2.3 766232 1707077
70 ASP-125 GE/ GE-2.3 757066 1699910
71 ASP-126 GE/ GE-2.3 756850 1699465
72 ASP-127 GE/ GE-2.3 756637 1698966
73 ASP-128 GE/ GE-2.3 759570 1696074
74 ASP-129 GE/ GE-2.3 759365 1695606
75 ASP-01 Suzlon/ S111 758788 1713250
76 ASP-03 Suzlon/ S111 759407 1712273
77 ASP-30 Suzlon/ S111 760434 1708636
78 ASP-31 Suzlon/ S111 760468 1708229
79 ASP-32 Suzlon/ S111 760543 1707786
80 ASP-33 Suzlon/ S111 760551 1707413
81 ASP-35 Suzlon/ S111 760805 1706672
82 ASP-36 Suzlon/ S111 761089 1706251
83 ASP-37 Suzlon/ S111 761397 1705875
84 ASP-38 Suzlon/ S111 761504 1705420
85 ASP-39 Suzlon/ S111 761624 1705031
86 ASP-41 Suzlon/ S111 761979 1707240
87 ASP-42 Suzlon/ S111 762982 1706402
88 ASP-43 Suzlon/ S111 763709 1705832
89 ASP-87 Suzlon/ S111 762866 1707824
90 ASP-88 Suzlon/ S111 762699 1708556
91 ASP-89 Suzlon/ S111 762535 1708968
92 ASP-90 Suzlon/ S111 762295 1709304
93 ASP-91 Suzlon/ S111 762194 1709790
94 ASP-92 Suzlon/ S111 762147 1710174
95 ASP-93 Suzlon/ S111 761678 1711329
96 ASP-94 Suzlon/ S111 761596 1711856
97 ASP-95 Suzlon/ S111 761612 1712235

2.3 Receptors

Residential, Commercial and Institutional structures in project impact area are considered as
receptor for noise modeling. Receptors geographical position along with category are presented in

Table below.

Geographical Location of Receptors

Coordinates of Receptors Receptor ID
Receptor

Northing Easting considered
Residential Area of Aspari Village 1712267 756655 REC-01
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Coordinates of Receptors Receptor ID

Receptor .
Northing Easting considered
Residential Area of Devnabanda Village 1709164 760296 REC-02
Residential Area of Devnabanda Village 1709125 760320 REC-03
Residential Area of Devnabanda Village 1709038 760366 REC-04
Residential Area of Joharapuram Village 1705131 757660 REC-05
Residential Area of Joharapuram Village 1704899 758247 REC-06
School Building in village Joharapuram 1705023 758010 REC-07
Residential Area of Joharapuram Village 1704899 758247 REC-06
Residential Area of Joharapuram Village 1704826 758240 REC-08
Residential Area of Joharapuram Village 1704604 757821 REC-09
Residential Area of Devnabanda Village 1709217 760293 REC-10
Residential Area of Devnabanda Village 1708981 760398 REC-11
Residential Area of Joharapuram Village 1704963 758164 REC-12
Residential Area of Joharapuram Village 1704604 757818 REC-13
Cluster of Houses near to Kottala Village 1698899 757461 REC-14
Cluster of Houses near to Kottala Village 1699353 758054 REC-15
Residential Area of Devnabanda Village 1708984 760430 REC-16
Residential Area of Pedda Hulti Village 1705292 762516 REC-17
Residential Area of Pedda Hulti Village 1705464 762746 REC-18
Residential Area of Pedda Hulti Village 1705115 762709 REC-19
Residential Area of Chinna Hulti Village 1706880 763679 REC-20
Residential Area of Pedda Hulti Village 1705400 762931 REC-21
Residential Area of Chinna Hulti Village 1707240 763575 REC-22
Residential Area of Devanabanda Village 1708995 761115 REC-23
Residential Area of Devanabanda Village 1709268 760716 REC-24
Residential Area of Devnabanda Village 1708981 760416 REC-25
Residential Area of Attikalagundu Village 1712063 759544 REC-26
Residential Area of Nalakadoddi Village 1708995 760725 REC-27
Residential Area of Nalakadoddi Village 1712186 760814 REC-28
Single Structure 1712670 761690 REC-29
Residential Area of village Pedda Hulti 1705022 762770 REC-30
Residential Area of village Pedda Hulti 1705136 763074 REC-31
Residential Area of Pedda hulti Village 1705124 763111 REC-32
Residential Area of Pedda hulti Village 1705112 763082 REC-33
Residential Area of Hosuru Village 1702371 764969 REC-34
Residential Area of Hosuru Village 1702372 764973 REC-35
Residential Area of Chinna hulti Village 1706960 763978 REC-36
Cluster of Houses near to pattikonda Village 1704987 767137 REC-37
Single structure 1704940 765883 REC-38
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—— Coordinates of Receptors RecePtor 1D
Northing Easting considered
Residential Area of Pattikonda Village 1703796 767812 REC-39
Cluster of Houses near to Kottala Village 1699295 758165 REC-40
Cluster of Houses near to Kottala Village 1699246 758181 REC-41
Cluster of Houses near to Kottala Village 1699235 758185 REC-42
Residential Area of Hosuru Village 1702074 763854 REC-43
Residential Area of Hosuru Village 1702015 763792 REC-44
Residential Area of Hosuru Village 1701791 763960 REC-45
Structure in village Putchakayalamada 1700642 765729 REC-46
Residential Area of Putchakayalamada Village 1700488 765991 REC-47
Residential Area of Hosuru Village 1700440 766036 REC-48
Residential Area of Putchakayalamada Village 1700721 766334 REC-49
Residential Area of Putchakayalamada Village 1700571 766423 REC-50
Residential Area of Ramachandrapuram Village 1699434 768335 REC-54
Residential Area of Ramachandrapuram Village 1699434 768335 REC-54
Cluster of Houses near to Kottala Village 1699352 758060 REC-51
Cluster of Houses near to Kottala Village 1699234 758183 REC-52
Cluster of Houses near to Burujula Village 1696623 762397 REC-53
Residential Area of Putchakayalamada Village 1700488 765991 REC-47
Cluster of Housese in village Ramchandrapuram 1699434 768335 REC-54
Cluster of Housese in village Ramchandrapuram 1699434 768335 REC-54
Cluster of Houses near to Kottala Village 1699352 758060 REC-51
Cluster of Houses near to Kottala Village 1698915 757251 REC-56
Cluster of Houses near to Burujula Village 1696433 762379 REC-57
Settlement 1708426 765958 REC-58
Settlement 1708388 765984 REC-59
Settlement 1708100 765501 REC-60
Settlement 1708422 765980 REC-55
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Annex-A

F. No. 7-25/ 2002-FC
Government of India
Ministry of Environment and Forests
(FC Division)
Paryavaran Bhawan,
CGO Complex, Lodhi Road,
New Delhi - 110 510
Dated: 5% May, 2014
To

The Principal Secretary (Forests),
All State /Union Territory Governments

Sub: Guidelines for diversion of forest land for non-forest purposes under the Forest
(Conservation) Act, 1980- Guidelines for laying transmission lines through forest
areas - reg.

Sir,

Iam directed to say that the Hon'ble National Green Tribunal in their Order dated 7
March 2012 in the Appeal No. 10 of 2012 in the matter of Janajagarithi Samiti {Regd.) versus
Union of India and Others directed this Ministry to take steps and notify the detailed fresh
guidelines for laying transmission lines through forest area, incorporating necessary changes
to mitigate the difficulties which arise during granting forest clearance,

Accordingly, this Ministry in consultation with the Central Electricity Authority
formulated revised guidelines for laying transmission lines through forest areas. A copy of
the same is enclosed.

Yours faithfully,

Encl: As above. ) VO
(H.C. Chaudhary)
Assistant Inspector General of Forests
Copy along with a copy of the said guidelines to:-
Prime Minister's Office (Kind attn.: Shri Santosh D. Vaidya, Director).
* Secretary, Ministry of Power, Government of India, Shram Shakti Bhawan, New Delhi.
Principal Chaef Conservator of Forests, all State/UT Governments.
Nodal Officer, the Forest (Conservation) Act, 1980, all State/ UT Governments.

All Regional Offices, Ministry of Environment & Forests (MoEF), Government of India
(Gol).

Joint Secretary in-charge, Impact Assessment Division, MoEF, Gol

7. All Assistant Inspector General of Forests/ Director in the Forest Conservation
Division, MoEF, Gol.
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