SACON Project Report # PR-236

Eftect of construction of Karekura Bridge
near Ranganathittu Bird Sanctuary on the
migratory birds and their habitat

Pnnc1pal£1lvest1gators Dr. " Ar
Senior Research Fellow:




SACON Project Report # PR-236

Effect of construction of Karekura bridge near Ranganathittu Bird
Sanctuary on the migratory birds and their habitat

Final Report Submitted to

- :':\-'-_'-'qf;-:.

|

I 3
i

Karnataka Forest Department

funded by

The Cauvery Neeravari Nigama Limited (CNNL)

Principal Investigators: Dr. Arun, P.R. & Dr. Babu, S.

Senior Research Fellow: Mr. Harif Parengal

ﬁ N\ 9RMg acia 9=
Saéon Wildlife Institute of India
Salim Ali Centre for Ornithology and Natural History (SACON)
(South India Centre of Wildlife Institute of India)
Ministry of Environment Forest and Climate change, Govt. of India
Anaikatty (PO), Coimbatore, Tamil Nadu — 641 108.

July 2023



Title:
Effect of construction of Karekura Bridge near Ranganathittu Bird Sanctuary on the migratory birds and their habitat

Suggested Citation:

Arun PR, Babu S, Harif P, (2023). Effect of construction of Karekura Bridge near Ranganathittu Bird Sanctuary on
the migratory birds and their habitat. Project Report (PR-236) Submitted to Karnataka Forest Department. Salim Ali
Centre for Ornithology and Natural History, South India Centre of Wildlife Institute of India, Coimbatore-641108,
Tamil Nadu, India. 75 p.

Correspondence:
Arun PR, eiasacon@gmail.com

Published by:

Salim Ali Centre for Ornithology and Natural History,
Anaikatty (POST), Coimbatore-641108, Tamil Nadu, India
Email: salimali@sacon.in Website: www.sacon.in

ALL RIGHTS RESERVED. Any unauthorized reprint or use of this material is prohibited. No part of this report may
be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying,
recording, or by any information storage and retrieval system without express written permission from the author /
publisher.

Copyright © 2023, Séalim Ali Centre for Ornithology and Natural History, Coimbatore
Cover Photo Credit, Layout and Design: Harif Parengal


mailto:salimali@sacon.in
http://www.sacon.in/

CONTENTS

CONTENTS 1
TABLES OF CONTENT 3
ACRONYMS AND ABBREVIATIONS 5
ACKNOWLEDGEMENTS 6
EXECUTIVE SUMMARY 7
1 INTRODUCTION 9
1.1 OBIJECTIVES 9
1.2 STUDY AREA 10
1.2.1 Karekura Village 11
1.2.2 Ranganathittu Bird sanctuary (RTBS) 11

2 METHODS 12
2.1 STUDY DESIGN 13
2.2 MOVEMENT TRACKING 14
2.3 POINT COUNTS 15
2.4 TOTAL COUNT 15
2.5 RIVER SEGMENTS SAMPLING 17
2.6 NEST AND ROOST SITE SEARCHES 18
2.7 NOCTURNAL SURVEY 19
2.8 TIME SERIES ANALYSIS OF LIVE VEGETATION CHANGE 19
2.9 ACTIVITY PATTERN OF BIRDS NEAR THE BRIDGE SITE 20
2.10 IDENTIFICATION OF POTENTIAL THREATS TO THE BIRDS 20

3 RESULTS 20
3.1 AVIFAUNAL ASSEMBLAGE OF THE AREA 20
3.1.1 Habitat use of Birds 23
3.1.2 Nocturnal Birds 30
3.1.3 Other major taxa 31

3.2 BIRD MOVEMENTS THROUGH KAREKURA 32
3.3 POTENTIAL IMPACTS OF THE BRIDGE 36
3.3.1 Habitat changes 36
3.3.2 Movement pattern of birds near the KRS bridge 38

3.4 OTHER THREATS 39
3.4.1 Tourism pressure 39
3.4.2 Dust generation 40
3.4.3 Noise pollution 40
3.4.4 Changes in bird distribution 41
3.4.5 Collisions and Roadkills 42
3.4.6 Bridge-associated waste disposal. 43
3.4.7 Neophobia 44
3.4.8 Light pollution 44
3.4.9 Water pollution 45
3.4.10 Fishing 45

Effect of Karekura Bridge on Birds

Sadtn



3.4.11 Magnetic field Distortions
3.4.12 Use of explosives on the rocky riverbed

3.4.13 lllegal mining
3.4.14 The cumulative effect of the bridge on birds
4 MANAGEMENT RECOMMENDATIONS
4.1 MANAGING CONSTRUCTION IMPACTS
4.2 MANAGING TRAFFIC IMPACTS
4.3 MANAGING POLLUTION
4.4 MANAGING AVIFAUNAL IMPACTS
4.5 MONITORING
5 DISCUSSION

6 CONCLUSION
7 REFERENCES
8 ANNEXURES

Effect of Karekura Bridge on Birds

46
46
47
48

50

50
51
52
53
54

55
58
59
63

Sadtn



Tables of Content

List of tables

TABLE 1 NESTING OF BIRDS NEAR BRIDGE SITES
TABLE 2 LIST OF NOCTURNAL BIRDS RECORDED
TABLE 3 BIRD FLIGHT HEIGHTS RECORDED

List of figures

FIGURE 1 HABITAT USE OF BIRDS IN THE STUDY AREA BASED ON THE ABUNDANCE
FIGURE 2 WATER RELEASE AND STORAGE DETAILES OF KRS DAM
FIGURE 3 SHANNON_H DIVERSITY INDEX OF BIRDS AT STUDY AREA.
FIGURE 4 ANNUAL PATTERN OF BIRD ABUNDANCE AT RANGANATHITTU BIRD SANCTUARY IN 2022.
FIGURE 5 ABUNDANCE OF BIRDS IN DIFFERENT HABITATS
FIGURE 6 FLIGHT HIGHTS OF BIRDS RECORDED AT KAREKURA
FIGURE 7 3D VIEW OF THE PROPOSED KAREKURA BRIDGE AND CURRENT BIRD MOVEMENT.
FIGURE 8 TIME SERIES OF NDVI AT KBCS
FIGURE 9 TIME SERIES OF NDVI AT KARIGHATA BRIDGE AREA INDICATING VEGETATION RECOVERY.
FIGURE 10 TIME SERIES OF NDVI AT CONTROL SITE OF KBCS
FIGURE 11 BIRDS MOVEMENT AND VEHICLE TRAFFIC
FIGURE 12 NOISE LEVEL AT KRS BRIDGE SITE AND KAREKURA IN 100 METER INTERVAL

List of Plates

PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:

PLATE

PLATE

: 10 RIVER TERN NEST RECORDED NEAR KBCS
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
: 17 ACCUMULATED LIQUOR BOTTLE AND PLASTIC AT KAREKURA RIVER ISLAND
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:
PLATE:

1 THE KAREKURA BRIDGE SITE

2 BARN SWALLOWS CONGRIGATION NEAR DEVARAJA ISLAND

3 GREAT CORMORANTS ROOSTING SITE AT DEVARAJA ISLAND

4 ONE OF THE BREEDING COLONIES AT RANGANATHITTU

5 FLOCK OF INDIAN CORMORANT FORAGING BEOLW KRS BRIDGE

6 FORAGING BIRDS AND HUMAN INTERFERENCE
7 SPOT-BILLED PELICANS FORAGING NEAR KAREKURA BRIDGE

8 GREAT CORMORANT FORAGING AT KBCS

9 LARGE FLOCK OF INDIAN CORMORANT AND EGRETS FORAGING BELOW KRS BRIDGE.

11 NEST OF LITTLE RINGED PLOVER NEAR THE KBCS

12 ROOSTING AND NESTING OF BIRDS IN SMALL ISLANDS NEAR KRS BRIDGE

13 HABITAT AROUND KRS BRIDGE SITE

14 SPOTTED OWLET & INDIAN NIGHTJAR NEAR KBCS

15 THE INDIAN BLACK TURTLE RECORDED FROM KAREKURA ISLAND.

16 BURNING THE GRASSLAND NEAR KBCS

18 ROAD KILL OF GREATER COUCAL RECORDED NEAR KRS BRIDGE

19 ROAD KILL OF COMMON KRAIT NEAR KRS BRIDGE

22 DEAD FISH FLOATING ALONG WITH GARBAGE AT DOWNSTREAM TO KRS BRIDGE

21 BIO-HAZARD GARBAGE FOUND AT KAREKURA

20 DISPOSING OF HOUSEHOLD WASTES FROM KRS BRIDGE
23 ORIENTAL DARTER ENTANGLED IN FISHING NET AT DEVARAJA ISLAND.

24 WASHING THE VEHICLE BELOW THE KRS BRIDGE

25 SPREAD OF PLASTIC AND OTHER GARBAGE NEAR THE KRS BRIDGE

26 SPORT FISHING DOCUMENTED AT KBCS

27 FISHING NEAR THE KRS PUMP HOUSE
28 BULLOCKS ARE USE TO TRANSPORT SAND TO THE MAINLAND FOR ILLEGAL SALE.

Effect of Karekura Bridge on Birds

27
30
35

22
22
23
23
24
32
33
36
37
37
38
41

13
20
20
21
24
25
25
26
26
28
28
28
29
30
31
39
40
42
42
43
43
43
44
45
45
46
46
47

Sadtn


file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754614
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754615
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754616
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754617
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754618
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754619
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754620
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754621
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754622
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754623
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754624
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754625
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754627
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754628
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754629
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754630
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754631
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754632
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754633
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754634
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754635
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754636
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754637
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754638
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754639
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754640
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754641
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754642
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754643
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754644
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754645
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754646
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754647
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754648
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754649
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754650
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754651
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754653

PLATE
PLATE
PLATE
PLATE
PLATE
PLATE
PLATE

: 29 SAND MINING AT DIFFERENT LOCATION OF KAREKURA ISLANDS

: 30 CONSTRUCTION OF A 550M BRIDGE TO BHAM BHAM ASHRAM ISLAND WHERE VERY FEW PEOPLE LIVE.------

: 31 CONSTRUCTION OF NH BRIDGE AT SRIRANGAPTNA

: 32 SMOOTH COATED OTTERS AT KBCS
: 33 THE HIGH TENTION POWER LINE CROSSING THE RIVER KAVERI OVER BHAM BHAM ISLAND.
: 34 SWALLOWS NESTING AT KAREKURA BRIDGE

: 35 MODEL OF A VERTICAL GARDEN INSTALLED ON SIDES OF BRIDGE PARAPET WALL

List of Maps

MAP:
MAP:
MAP:
MAP:
MAP:
MAP:
MAP:
MAP:
MAP:
MAP:

1 INTENSIVE STUDY AREA (10KM RADIAL ZONE AROUND KAREKURA)

2 STUDY AREA AND LOCATIONS

3 OVERLAY OF 1 KM GRIDS IN THE 10 KM BUFFER ZONE
4 \/ANTAGE POINTS ALONG KAVERI RIVER AT STUDY SITE.

5 100-METER SAMPLING STRIPS OVER KAVERI RIVER STRETCH (20 KM)

6 ABUNDANCE OF BIRDS IN DIFFERENT ROOSTING SITES IN THE STUDY AREA.

7 ABUNDANCE OF OWLS IN THE STUDY AREA.

8 THE MOVEMENT OF BIRDS THROUGH GRIDS IN THE STUDY AREA.

9 INTENSITY OF BIRD MOVEMENT AT KAREKURA
10 ALREADY ESTABLISHED AND PROPOSED BRIDGE IN THE STUDY AREA.

Appendices

ANNEXURE 1THE KAVERI RIVER COURSE
ANNEXURE 2 ECO SENSITIVE AREA MAP-1
ANNEXURE 3 ECO SENSITIVE AREA MAP-2
ANNEXURE 4 CHECKLIST OF BIRDS RECORDED DURING THE STUDY
ANNEXURE 5 RANGANATHITTU BIRD SANCTUARY- BIRD CENSUS DATA 2018-19 (FOREST DEPARTMENT DATA)

Effect of

Karekura Bridge on Birds

47
48
48
48
49
50
53

10
11
14
16
18
29
31
33
35
49

63
64
65
66

Sadtn


file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754655
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754658
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754659
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754661
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754662
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754663
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754664
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754665
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754666
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754667
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754668
file:///C:/Users/harif/Downloads/2023-0325%20RGTU%20Karekura%20Report_FinalV3.docx%23_Toc140754670

Acronyms and Abbreviations

Acronym or Abbreviation

KRS

CNNL

RTBS

KBCS
KB
PKI
DI

Description

Krishna Raja Sagara

Cauvery Neeravari Nigama Limited
Ranganathittu Bird sanctuary

Karekura Bridge construction Site
Karekura Bridge

Puttaina koppalu islands (Ranganathittu)
Devaraja islands

Effect of Karekura Bridge on Birds

Sl



Acknowledgements

We would like to thank Cauvery Neeravari Nigama Limited (CNNL) for the
funding support for the study and all the needful co-operation extended throughout
the study. The Forest department of Karnataka is thankfully acknowledged for
awarding the study to us and providing all local hospitality and other support and
cooperation in the field throughout the study period.

We are especially grateful to V Karikalan (DFO Mysore), Ajit M Kulkarni (Director
Mysore zo0), Santhosh Ugar & Surendra (RFOs) and Puttamade Gowda (DRFO), from
forest department and Ramamurthy EE, Vishwanath M Madaiah AEE, Kishore AE and
Sahana AE, from Cauvery Neeravari Nigama Limited (CNNL) for their co-operation
throughout the study.

We deeply appreciate the efforts of the hardworking interns from the Centre
for Tropical Biodiversity Conservation- Sushanth S, Krishna Singh Jani, Utkarsh Tak,
Yashwanth Gopal, Krishna Priya, and Harshith Kumar - who greatly contributed to
the field data collection.

Finally, we would like to thankfully acknowledge all the support and cooperation
received during this study from the Director, faculty members, staff and researchers
of SACON.

Effect of Karekura Bridge on Birds




Executive Summary

The Karnataka High Court order on a Public Interest Litigation Petition (No. WP
4567 of 2021) directed to get an assessment study done on potential impacts of the
Karekura bridge on local and migratory birds at the Ranganathittu Bird Sanctuary (a
recently declared Ramsar site (Ramsar 2022)) and surrounding areas with particular
emphasis on birds' movement between Devarajaislands and Puttaina koppalu islands
(Ranganathittu). The bridge site is at Karekura, where the partly constructed bridge
across the river Kaveri is already existing about 3 km upstream of the Puttaina
koppalu islands of the Ranganathittu Bird Sanctuary (RTBS), comprising of six islets
along the Kaveri River. The sanctuary serves as crucial habitat for a variety of bird
species, many of which breed there.

The present study examined the local and migratory avian fauna and their
movement patterns at Karekura between Devaraja island and Ranganathittu, to
evaluate the potential threats to the birds and suggest appropriate management and
mitigation. We sampled birds using standard methodology and protocols such as
total counts and vantage point counts to study diurnal birds and used the call-
playback method for nocturnal surveys. The study found variations in bird richness
and abundance in the study area, with a peak in November to February due to arrival
of migratory birds. It found a high richness of owls in the northwest zone of the study
area.

No instance of bird collisions or carcasses were also recorded under the nearby
bridges or under the partly constructed Bridge at Karekura. Low-flying birds were
found to be avoiding the bridge structure by shifting their flight height. Indicating
absence of any chance of direct mortality of birds from the proposed bridge under
normal conditions.

Any major developmental activity can disturb the surrounding avifauna and
affect their behavior, movement, foraging and breeding. In the present case, roosting
and breeding birds such as River Tern, Great thicknee, and Little Ringed Plover
present near the Katekura bridge site would face most disturbance.

The potential impacts of the bridges includes disturbance, bird-collisions,
pollution, and habitat fragmentation. The study suggests appropriate management
measures to minimize and mitigate these impacts during construction and operating
phases of the Karekura bridge. Following major recommendations are made

During construction, activities should be restricted to the six month period from
April to September when bird activity is low in the area. Also and construction
activities should be avoided in the night hours preferably between 5 pm to 8 am.
Mixing of materials and rock blasting should preferably be done away from the river
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course, keeping a sound limit of 75 dB. Chemicals, cement, and tar should be handled
carefully to avoid spillage and harm to birds. A bird-friendly vertical garden wall is
suggested instead of a traditional parapet wall, which will reduce bird hits, absorb
sound pollution, and mitigate heat islands. Increasing the visibility of bridge, avoiding
overhead power lines, speed-restrictions, information boards and surveillance
cameras can also help in reducing the impacts. Pollution associated with the bridge
can be managed by ensuring scientific waste collection and disposal, promoting
awareness on waste management, planting noise barriers, and fencing the bridge
and road. Other recommendations include security monitoring and protecting the
breeding sites of birds present between Ranganathittu Bird Sanctuary and Devaraja
Islands by designating these areas as an eco-sensitive zone. The Forest Department
should be duly involved for monitoring the bridge construction to ensure the
implementation of recommendations.

The proposed bridge can poses a threat to the birds by disrupting foraging,
movement and potentially impacting their survival. Roosting and breeding birds near
the bridge face greater disturbance and impact. Measures to mitigate the bridge's
potential threats are recommended and further construction of the Karekura bridge
may be taken up only after ensuring recommended mitigation measures are
followed.
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