


PREFACE

1. Maritime Search and Rescue (M-SAR) continues to remain

a challenging task despite all the technological advancements.

The Indian Coast Guard (ICG) has the overall responsibility

for coordinating as well as execution of M-SAR responsibilities

in the Indian Search and Rescue Region (ISRR) extending to

4.6 million square kilometres. Given the multiplicity of

stakeholders vis-à-vis vast area of responsibility, adherence to

best SAR practices, resource pooling, efficient and coordinated

approach besides capacity enhancement, will be the key to success.

2. The National Maritime Search and Rescue (NMSAR) Manual

is the standard reference document and promulgates the agreed

methods of coordination through which M-SAR operations are

conducted within India. The Manual is used by all seafarers and

those participating in M-SAR operations to supplement the

International Aeronautical and Maritime Search and Rescue

Manual (IAMSAR). The Manual aims to maximise the efficiency

and appropriateness of the organisation of maritime SAR services

and provide sufficient information about maritime SAR tasks,

structure, planning, coordination, communication systems,

coordination centre’s duties and cooperation related to SAR at

sea.

3. The new edition of NMSAR Manual-2020 is consistent with

the relevant International Conventions to which India is a party.

It has been developed with due regard to the provisions of the

latest editions of International Aviation and Maritime Search and

Rescue Manual (IAMSAR). The manual is supplemented by various

legal, informative and instructional documents used within and

between organisations concerned with M-SAR. This edition also

edifices new advancements in M-SAR domain viz. Space Based

SAR including MEOSAR.
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4. In the dynamic maritime domain, changes are inevitable

and the processes are dynamic. Therefore, any requirement of

iteration be felt by any agency or organisation, the same may be

forwarded to the National M-SAR Board Secretariat, Coast Guard

Headquarters, New Delhi. Additional M-SAR policies and

procedures specific to the individual agencies should be

promulgated by the respective agencies as a separate addendum,

with a copy to this office, for promulgation to all concerned.

5. This Manual repeals the National Maritime Search and

Rescue Manual 2010.

(K Natarajan)

Director General

Chairman, NMSAR Board

Indian Coast Guard

03 Sep 2020



INDEX

CONTENTS PAGE NO

Abbreviations and Acronyms xv-xxii

Glossary of Terms xxiii-xxx

Chapter 1 SCOPE AND PURPOSE 1-6

1.1 Introduction 1

1.2 Aim 2

1.3 Objectives 2

1.4 Benefits of SAR Services 3

1.5 Responsibilities for Maritime SAR services 3

under International Conventions

1.6 Bilateral and Multilateral Agreements for 5

Regional SAR System

Chapter 2 NATIONAL MARITIME SAR ORGANISATION 7-26

2.1 Indian Coast Guard and SAR Responsibilities 7

2.2 SAR Definition 7

2.3 Maritime Search and Rescue - CG Mission 7

2.4 National Maritime SAR Board 8

2.5 Terms and Reference of National Maritime 10

SAR Board

2.6 Resource Agencies 10

2.7 Responsibilities of Resource Agencies 11

2.8 SAR Point of Contact 11

2.9 National Search and Rescue Plan 11

2.10 National SAR Manual 11

2.11 SAR Coordinating Committee 12

(i)NMSAR Manual (2020 Edition)



2.12 Search and Rescue Regions (SRR) 13

2.13 Indian SRR and SAR Organisation 14

2.14 The Indian Coast Guard SAR Organisational Structure 15

2.15 Maritime Rescue Coordination Centre in ISRR 16

2.16 Maritime Rescue Sub Centre (MRSC) in ISRR 17

2.17 Facilities and Equipment 19

2.18 Staffing 20

2.19 Adjacent SRRs 21

2.20 Unlawful Acts 23

2.21 SAR Operations by Maritime Rescue Services 24

in time of Armed Conflict

2.22 SAR System Assessment 25

Chapter 3 SAR SYSTEM COMPONENTS 27-36

3.1 SAR System 27

3.2 Components of SAR System 28

3.3 SAR Mission Organisation 28

3.4 Basic System Functions 29

3.5 SAR Management 29

3.6 SAR Coordinator 29

3.7 SAR Mission Coordinator 30

3.8 On Scene Coordinator 32

3.9 Aircraft Coordinator 33

3.10 Search and Rescue Units 34

Chapter 4 SATELLITE AIDED SEARCH AND RESCUE 37-44

4.1 Introduction 37

4.2 Radio Beacons 37

4.3 Space Segment 38

Index

(ii)NMSAR Manual (2020 Edition)



4.4 Ground Segment 38

4.5 Distress Beacon Detection 39

4.6 Interpretation of COSPAS-SARSAT Distress Alerts 39

4.7 MEOSAR System 40

4.8 Data Distribution Procedures 40

4.9 GPS Aided Geo Augmented Navigation (GAGAN) 41

4.10 Navigation with Indian Constellation (NavIC) 41

4.11 Online Registration of 406 MHz Beacons 42

(ELTs/ EPRIBs/ PLBs)

4.12 INMCC Operations 42

4.13 Additional Information on Indian MRCCs 44

Chapter 5 MARITIME SAR COMMUNICATIONS 45-68

5.1 SAR Communications 45

5.2 GMDSS Sea Areas 46

5.3 MRCC and MRSC Radio Requirements 47

5.4 Vessels/ Ships Radio Requirements 48

5.5 Distress Alerting 50

5.6 VHF, MF, HF RT 51

5.7 Digital Selective Calling 51

5.8 IMO Recognised Mobile Satellite 53

Communication Services

5.9 Radio Communication Frequencies 53

5.10 MF Communications 54

5.11 HF Communications 54

5.12 VHF Communications 54

5.13 Vessel-Aircraft Communications 54

5.14 On Scene Communications 56

5.15 SAR Communication for Fishing Vessels 57

Index

(iii)NMSAR Manual (2020 Edition)



5.16 International Safety Net System 58

5.17 Maritime Safety Information 58

5.18 NAVTEX 59

5.19 NAVAREA VIII  Coordinator 60

5.20 EPIRBs, ELTs and PLBs 60

5.21 Mobile Telecommunications 62

5.22 Vessel and Aircraft actions on observing 63

AIS-SART or AIS MOB device signals

5.23 Maritime Identification Digits 64

5.24 Maritime Mobile Service Identity 64

5.25 Global Aeronautical Distress and 64

Safety System (GADSS)

5.26 Aircraft Tracking 65

5.27 Reducing Response Time 66

5.28 First MRCC 67

Chapter 6 MARITIME AND AERONAUTICAL DISTRESS 69-80

6.1 General Maritime and Aeronautical Distress 69

6.2 Sources of Distress Input 69

6.3 Emergency Phases 70

6.4 Uncertainty Phase 70

6.5 Alert Phase 71

6.6 Distress Phase 72

6.7 Distress Alert from a Vessel 73

6.8 Distress Alert from an Aircraft 73

6.9 Vessel Distress Message 73

6.10 Visual Distress Signals 74

6.11 Additional Equipment 75

6.12 Methods of Distress Alert Notification/Signals 75

Index

(iv)NMSAR Manual (2020 Edition)



6.13 Overdue Vessel/ Aircraft 75

6.14 False Alerts 76

6.15 Preventing False Alerts 77

Chapter 7 SAR COORDINATION 81-98

7.1 SAR System 81

7.2 SAR Stages 81

7.3 Awareness Stage 84

7.4 Notification by Other Sources 86

7.5 Initial Action Stage 87

7.6 Uncertainty Phase Initial Actions 87

7.7 Alert Phase Initial Actions 89

7.8 Distress Phase Initial Actions 90

7.9 SAR Planning Stage 92

7.10 Operations Stage 93

7.11 Conclusion Stage 93

7.12 Responsibilities of  Designated MRCC/MRSC 94

7.13 Transferring Responsibilities between MRCCs and MRSCs 96

7.14 MRCC Procedures for Requesting SAR facilities 97

7.15 Position of Distress outside Indian SRR 97

7.16 Disembarkation of person rescued at sea 98

Chapter 8 TRAINING  AND EXERCISES 99-108

8.1 Training, Qualification and Certification 99

8.2 Special Training for SAR 99

8.3 Exercises 104

8.4 Building Professionalism 107

Index

(v)NMSAR Manual (2020 Edition)



Chapter 9 SAR PLANNING 109-124

9.1 General 109

9.2 Search Action Plan and Message 109

9.3 Own Search Planning 111

9.4 Planning the Search Area at Sea 111

9.5 Visual Search 112

9.6 Initial Position 113

9.7 Computation of Datum 113

9.8 Aerospace Drift 114

9.9 Maritime Drift 115

9.10 Other Water Current 116

9.11 Minimax Solution 117

9.12 Search Area 117

9.13 Total Probable Error 118

9.14 Search Radius 119

9.15 Search Area Development 119

9.16 Planning and Conduct of Search 120

9.17 Situation Reports (SITREPs) 122

Chapter 10 SEARCH TECHNIQUES 125-144

10.1 General 125

10.2 Search Techniques 125

10.3 Visual Search Patterns 126

10.4 Electronic Search Patterns 135

10.5 Night Search Patterns 139

10.6 Night Vision Goggles 141

10.7 Electro Optical Sensors 142

10.8 SAR Briefing 142

10.9 SAR Debriefing 144

Index

(vi)NMSAR Manual (2020 Edition)



Chapter 11 AIR OPERATIONS 145-152

11.1 Aircraft Intercepts 145

11.2 Aircraft Ditching 148

11.3 Assistance from Ships during Ditching 149

Chapter 12 HELICOPTER OPERATIONS 153-162

12.1 Advantages of Helicopter 153

12.2 Resources 153

12.3 Capabilities 153

12.4 Helicopter Operation on Passenger/ Special Vessels 154

12.5 Considerations by SMC 156

12.6 Communications 157

12.7 Evacuation Missions 157

12.8 Standard Procedures for Helicopter Operations 158

Chapter 13 RESCUE PLANNING AND OPERATIONS 163-182

13.1 Rescue Planning 163

13.2 Sighting and Subsequent Procedures 163

13.3 Rescue by Aircraft 166

13.4 Rescue by Maritime Facilities 167

13.5 Special Requirements at Aircraft Crash Sites 168

13.6 Ditching Assistance 168

13.7 Rescue of Persons from Damaged, Capsized 170

or Ditched Craft

13.8 Investigation of Situation 170

13.9 Prevention of Sinking 172

13.10 Lifesaving 174

13.11 Rescue Action Plan 174

13.12 Developing a Rescue Plan 176

Index

(vii)NMSAR Manual (2020 Edition)



13.13 SAR for Fishing Boats 176

13.14 Termination of Rescue 180

13.15 Wreckage Precautions/ Salvage/ Disposal 180

Chapter 14 MEDICAL ASSISTANCE AT SEA 183-194

14.1 Medical Assistance at Sea 183

14.2 Means of Evacuation at Sea 183

14.3 Medical Evacuation by Helicopter 185

14.4 Shore based Arrangements 185

14.5 Mass Casualty 185

14.6 MEDICO 187

14.7 Tele-Medical Assistance Services (TMAS) 188

14.8 Tele-Medical Advise at Sea 188

14.9 Means of Communications 189

14.10 Operational Guidelines on MEDEVAC at Sea 189

14.11 Care of Survivors 191

14.12 Handling of Deceased Persons 193

Chapter 15 MASS RESCUE OPERATIONS 195-214

15.1 Overview 195

15.2 General Guidance for MROs 197

15.3 Communications for Mass Rescue Operations 203

15.4 MRO Communications in a Maritime Incident 204

15.5 Major Incident Coordination 205

15.6 Landing Sites 206

15.7 Planning and Response in Coordination 207

with Shipping/ Airline Companies

15.8 Public and Media Relation for MRO 208

15.9 MRO Follow Up Actions 209

Index

(viii)NMSAR Manual (2020 Edition)



15.10 SAR within areas remote from SAR facilities 210

15.11 Care of Survivors 212

15.12 Termination of Rescue 214

15.13 Local Contingency Plan for MRO 214

Chapter 16 RENDERING ASSISTANCE 215-224

16.1 Actions by SRU on locating Search Object 215

16.2 Initial Action by Assisting Aircraft 215

16.3 Initial Action by Assisting Craft 217

16.4 Onboard Preparation 219

16.5 Vessels not Involved in Rendering Assistance 221

16.6 Rescue Planning on Scene 222

Chapter 17 SAR MISSION CONCLUSION 225-230

17.1 Mission Conclusion 225

17.2 Closing SAR case 225

17.3 Suspending Search Operations 226

17.4 Extended Search Operations 228

17.5 Reopening a Suspended Case 228

17.6 SRU Return and De-alerting 229

17.7 Notifying Relatives 229

17.8 Final Reports 229

Chapter 18 SAR RESOURCES 231-236

18.1 Resources 231

18.2 Indian Coast Guard 231

18.3 Indian Navy 232

18.4 Indian Air force 233

18.5 National Hydrographic Office 233

Index

(ix)NMSAR Manual (2020 Edition)



18.6 Indian Space Research Organisation 234

18.7 India Meteorological Department 234

18.8 Major and Minor Ports 234

18.9 Other Resource Agencies 235

Chapter 19 SHIP AND AIRCRAFT REPORTING SYSTEMS 237-246

19.1 Need for Ship Reporting System 237

19.2 Indian Ship Reporting System  (INDSAR) 238

19.3 Reporting Procedures 239

19.4 Necessity to enhance participation of all Ships/ vessels 240

in INDSAR reporting system

19.5 Pre-Arrival Notification of Security (PANS) 241

19.6 Space based AIS (SAT-AIS) 243

19.7 Vessel Tracking Websites 244

19.8 Aircraft Reporting System (ATS) 245

Chapter 20 VESSEL IDENTIFICATION SYSTEM 247-252

20.1 Need for Vessel Identification System 247

20.2 INMARSAT Database 247

20.3 DG (Shipping) Database 247

20.4 INMCC Database 247

20.5 ITU Publications 248

20.6 MEREP Database 248

20.7 Automatic Identification System 248

20.8 Long Range Identification & Tracking (LRIT) System 249

20.9 Fishing Vessel Database 251

20.10 Internet Web Sites 251

20.11 Other Sources 251

Index

(x)NMSAR Manual (2020 Edition)



Chapter 21 INTER AGENCY COORDINATION 253-258

21.1 SAR Co-ordination 253

21.2 Inter-Agency Exercises 254

21.3 Requirement for Information 254

21.4 Harmonization of Aviation and 255

Maritime Search and Rescue

21.5 ICG-AAI SAR Coordination for Aviation Distress 256

21.6 Dissemination of Information 257

21.7 Inter-Agency Liaison 257

21.8 International SAR cooperation & Coordination 258

with neighbouring countries

Chapter 22 DOCUMENTATION 259-262

22.1 Case Title and Numbering 259

22.2 SAR Folder 259

22.3 Master SAR Folder 260

22.4 Diary of Events 260

22.5 SAR Operations Log Book 260

22.6 SAR Incident Processing Forms 261

22.7 SAR Case Summary 261

22.8 SAR Charts 261

22.9 Computer Database 261

22.10 Case Studies 261

22.11 Sharing of SAR Information 262

Chapter 23 PUBLIC RELATIONS 263-268

23.1 Public Relations 263

Index

(xi)NMSAR Manual (2020 Edition)



Chapter 24 COMPUTER RESOURCES 269-274

24.1 Computers Resources 269

24.2 Computer communications 271

24.3 SAR data providers 271

24.4 Computer-based search planning 272

24.5 Computers and Related Features 272

24.6 Electronic Data Transfer 273

24.7 Computer Database 273

24.8 Preservation of SAR Data 274

24.9 Computer Training 274

Chapter 25 CHECK OFF LISTS 275-302

25.1 SAR Incident Data 275

25.2 Person Overboard 276

25.3 Drowning near Shore/River 277

25.4 Medical Evacuation 278

25.5 Mass Casualties 281

25.6 Cyclonic Disturbances 282

25.7 Stranded/ Aground Vessel 286

25.8 Hijacked Vessel 289

25.9 Vessel in Distress 295

25.10 Air Craft in Distress 297

25.11 SAR for Fishing Boats 299

25.12 Life-saving and rescue equipment to be 300

carried by SRU

Index

(xii)NMSAR Manual (2020 Edition)



Appendices

Appendix A National Maritime Search and Rescue Plan-2013 303

(Para 1.3.1 & 2.9.1)

Appendix B Contact Details of Resource Agencies 321

(Para 2.8.1)

Appendix C Point of Contact of National Maritime SAR Board Members 329

(Para 2.8.1)

Appendix D List of IMO Documents and Publications 335

to be held at MRCC/ MRSC (Para 2.17.1)

Appendix E Message Format for International Safety Net (ISN) Activation 341

(Para 5.16.2)

Appendix F Mobile Telecommunications Device Location Process 342

(Para 5.21.2)

Appendix G SAR Communication Frequencies 344

(Para 5.26.4)

Appendix H Template for a Joint Search and Rescue Exercise 345

(Para 8.3.1)

Appendix J Situation Report 354

(Para 9.17.3)

Appendix K TMAS Medical Information Exchange Form 357

(Para 14.8.1)

Appendix L MEDICO or MEDEVAC checklist 360

(Para 14.10.1)

Appendix M Template for Formulating  Local Contingency Plan for 362

MRO at Sea (Para 15.2.17 & 15.13.2)

(xiii)NMSAR Manual (2020 Edition)



Appendix N Guidelines/ Information on MRO Exercise 366

(Para 15.5.5)

Appendix P Format for Requisition of Resources 378

(Para 18.2.2, 18.3.2 & 18.4.1)

Appendix Q Format for Mission Result 379

(Para 18.4.4)

Appendix R Format for Pre-Arrival Notification of Security (PANS) 380

(Para 19.5.6)

Appendix S Guidelines for Allocation of SAR Incident Number 386

(Para 22.1.2)

Appendix T SAR Incident Processing Form 388

(Para 22.6.1)

Appendix U Format for SAR Case Summary 391

(Para 22.7.1)

Appendix V Guidelines for SAR Case Study Evaluation 394

(Para 22.10.1)

Appendices

(xiv)NMSAR Manual (2020 Edition)



ABBREVIATIONS

AND ACRONYMS



A Search Area

AAI Airport Authority of India

A/C Aircraft

ACC Area Control Centre

ACO Aircraft Coordinator
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SAC Special Access Code

SAR Search and Rescue

SARSAT Search and Rescue Satellite Aided Tracking

SARAT Search and Rescue Aid Tool

SART Search and Rescue Transponder
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GLOSSARY

OF TERMS



A person who coordinates the involvement of multiple

aircraft in SAR operations.

A person, organisation or enterprise engaged in or

offering to engage in an aircraft operation." This means

(i) a person or company who, for compensation or hire,

participates in the carriage by air transport of persons

or property, or other aerial-work services using aircraft;

commonly an "airline" or other type of air transport or

services company, and

(ii) a person who owns or shares ownership of a general

aviation aircraft that is used by them but not for

commercial air transport purposes.

A process, established by the aircraft operator, that

maintains and updates, at standardized intervals, a

ground-based record of the four dimensional position

(latitude, longitude, altitude and time stamp) of

individual aircraft in flight. (ICAO Annex 6)

A generic term meaning variously, flight information

service, alerting service, air traffic advisory service, air

traffic control service (area control service, approach

control service or aerodrome control service).

A situation wherein apprehension exists as to the

safety of an aircraft or marine vessel, and of the persons

onboard.

Any facility intended to serve as an intermediary

between a person reporting an emergency and a rescue

coordination centre or rescue sub centre.

A period during which the SAR system becomes aware

of an actual or potential incident.

GLOSSARY OF TERMS

Aircraft Coordinator

(AC)

Aircraft Operator

(ACO)

Aircraft Tracking

Air Traffic Service

Alert Phase

Alerting Post

Awareness stage
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The capability to transmit information from which the

position of an aircraft in distress can be determined

at least once every minute and which is resilient to

failures of the aircraft's electrical power, navigation and

communication systems.

Maritime name for an INMARSAT shore-based

station linking ship earth stations with terrestrial

communication networks.

Point normally specified by the SMC where a SAR

facility is to begin its search pattern.

A period during a SAR incident when SAR facilities

return to their regular location and prepare for another

mission.

Distress Alert Transmitter is used to transmit emergency

conditions and position location to a central hub station

via UHF transponder of  INSAT for rescue operation.

A geographic point, line, or area used as a reference in

search planning.

A technique using digital codes which enables a

radio station to establish contact with, and transfer

information to another station or group of stations.

A situation wherein there is reasonable certainty that

a vessel or other craft, including aircraft or a person, is

threatened by grave and imminent danger and requires

immediate assistance.

The forced landing of an aircraft on water.

The movement of a search object caused by

environmental forces.

A generic term meaning, as the case may be, uncertainty

phase, alert phase, or distress phase.

Autonomous Distress

Tracking

Coast Earth Station

Commence Search

Point

Conclusion stage

Distress Alert

Transmitter(DAT)

Datum

Digital Selective

Calling (DSC)

Distress Phase

Ditching

Drift

Emergency Phase

Glossary of Terms

(xxiv)NMSAR Manual (2020 Edition)



Distress alert received from any source, including

communications equipment intended for alerting, when

no distress situation actually exists, and a notification

of distress should not have resulted.

A global communications service based upon automated

systems, both satellite-based and terrestrial, to provide

distress alerting and promulgation of maritime safety

information for mariners.

Abnormal lowering of internal body temperature (heat

loss) from exposure to cold air, wind, or water.

A period during which preliminary action is taken to

alert SAR facilities and obtain amplifying information.

Distress and safety communication service provided by

a mobile satellite service recognised by the International

Maritime Organisation (IMO), for use in the GMDSS.

Rules governing the procedures for conducting

instrument flight. Also a term used by pilots and

controllers to indicate type of flight plan.

A unit of speed equal to one nautical mile per hour.

Last witnessed, reported, or computed DR position of

a distressed craft.

The movement of a search object through water caused

by winds blowing against exposed surfaces.

An earth receiving station that receives beacon signals

relayed by COSPAS-SARSAT satellites, processes them

to determine the location of the beacon, and forwards

the signals.

A unit responsible for promoting efficient organisation

of search and rescue services and for coordinating the

conduct of search and rescue operations within a search

and rescue region.

False Alert

Global Maritime

Distress And Safety

System (GMDSS)

Hypothermia

Initial Action Stage

IMO Recognised

Mobile Satellite

Service (INMARSAT)

Instrument Flight

Rules (IFR)

Knot

Last Known Position

(LKP)

Leeway

Local User Terminal

(LUT)

Maritime Rescue

Coordination Centre

(MRCC)

Glossary of Terms
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A unit subordinate to a rescue coordination centre/ sub

centre, established to complement the latter according

to particular provisions of the responsible authorities.

The international radiotelephony distress signal,

repeated three times.

Evacuation of a person for medical reasons.

Medical advice. Exchange of medical information and

recommended treatment for sick or injured persons

where treatment cannot be administered directly by

prescribing medical personnel.

Part of the COSPAS-SARSAT system that accepts alert

messages from the local user terminal(s) and other

mission control centres to distribute to the appropriate

rescue co-ordination centres or other search and rescue

points of contact.

A radio communication service between mobile earth

stations and one or more space stations, or between

space stations used by this service; or between

mobile earth stations by means of one or more space

stations.

Automated telegraphy, as used by the NAVTEX system

and telex-over-radio.

One of 16 areas into which the world’s oceans are

divided by the International Maritime Organization

for dissemination of navigation and meteorological

warnings.

Telegraphy system for transmission of maritime safety

information, navigation and meteorological warnings

and urgent information to ships.

The search area or the actual distress site.

Maritime Rescue Sub

Centre (MRSC)

MAYDAY

MEDEVAC

MEDICO

Mission Control

Centre (MCC)

Mobile-Satellite

Service

Narrow Band Direct

Printing (NBDP)

NAVAREA

NAVTEX

On Scene

Glossary of Terms
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