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First part

• What is Disaster Management

• Authorities /Norms

• Role at sub-div / Dist /state

Second part

• Case study of SLBC 

Tunnel Collapse

• Learnings for administrators









NDMA

• DISASTER MANAGEMENT FRAMEWORK
• NDMA – PM is the Chairperson

• SDMA – Chief Minister is the chairperson – SEC (CS)

• DDMA – District Collector

• NIDM

• National Disaster Response Force (NDRF)

• National Disaster Response Fund (NDRF) and SDRF for Rescue/recovery

• Mitigation Funds – reconstruction/ permanent measures

• ……..ALLOCATION AS PER 15TH FC TO STATES



SDRF – CENTRE:STATE 75:25 AND 90:10
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Srisailam Left Bank Canal (SLBC)

• World’s longest tunnel 
(43.93 kms) 

• without any intermediate 
access



SLBC Tunnel Project Layout



Why SLBC ?

• The initial total cost @Rs 2500 is now about Rs 4638 crs.

• 30 TMC Water runs through gravity

• Will save about Rs 750 crs pa on lift irrigation

• Plus creating new areas under assured irrigation (3 lakh acres)





Background



TUNNEL 1 WORKS

• 43.94 Km Tunnel Alignment - under Reserve Forest & Tiger 

Reserve

• No Geotechnical Exploration

• Work based on walkover Survey & Surface Observations only

• 300-500 m Overburden

• TBM used due to Supreme Court Restrictions on Blasting

• Two TBMs

• Pumping Stations @ 2500 m from Inlet – 50 HP pumps to

dewater tunnel – 3500 lpm

• Inlet Side Progress

• Outlet Side Progress

• 13.954 Kms (Work Stopped on 22 Feb 2025)

• 20.43 Kms (Work Stopped since Jan 2023)



Double Shield TBM

• Three Storey Structure

• 07 Main Gantries with ramp

• 128.5 m Long

• Items Placed on Top

• Loco Moves Inside for Manpower & Material SEGMENT & RING



SALIENT FEATURES : SLBC TBM

✓ 10 m Dia Double shield Hard Rock Tunnel 

Boring Machine – 9.2 m Internal

✓ Length of Double Shield : 12.40 m

✓ Length of Back- up System : 116 m

✓ Total Weight : 1500 T

✓ Conveyor System throughout for

mucking

✓ Ventilation duct throughout till 

working face

CUTTERHEAD

LOCOMOTIVE & CONVEYOR SYSTEM



ADVERSE GEOLOGICAL EVENT ON 22 FEB 2025

✓ 0815 Hrs – Water accompanied with silt entered tunnel at Chainage 13.934 Km (20 m behind Cutter 

Head). Followed by a huge amount of Debris & Water after 20 mins

Two JAL Engineers

Two JAL Workers

Two Robbins Employees Two

JAL Workers

- Ring Building Area

- Dewatering near Ring Building Area

- Ring Building Area

- P Gravel Platform (Top of Zero Gantry)

✓ Muck 350 m & Water – 2.5 Km : Silkiyara was 57 m dry muck

✓ Water went up from 3500 lpm to 10,000 lpm for few hrs

✓ Locomotive till 11.5 Km due to water, Conveyor & Ventilation Duct damaged

✓ 130 meters long TBM buried



ASSESSMENT : 26 FEB

• NHIDCL rep - Increasing water levels and movement of muck inside first 2-3 days

• NDMA team recce on 26 Feb 2025

• Muck height 8 m at collapse point and almost 2 m high 350 m from collapse.

• 03 rings(1.6 m each) had collapsed and another 3-4 rings deformed

• Muck had pushed out many components from top of the TBM incl one gantry behind by 300 m which

were blocking the access of tunnel around 13.600 Km.

18 m 25 m 245m

13.954 km 13.600 km 11.500 km

20 m

MUCK LINE

13.500 km



ADVERSE GEOLOGICAL EVENT ON 22 FEB 2025

TBM PART STUCK AT 13.600 KM

• One Complete Gantry

• All Electrical panels, tanks and 

accessories on TBM top storey

• 60 m of Heavy Metal

Cutting

• Not accessible for cutting due 

to water accumulation behind



Grout 
Platform

STATUS ON 26 FEB 2025

18 m 40 m 250 m

COLLAPSE POINT TBM PART STUCK

Water Inundation for 2 Kms

13.954 km 13.600 km 11.500 km

MUCK LINE

LOCO REACH

8 m
5 m

2 m



DVERSE GEOLOGICAL EVENT ON 22 FEB 2025

COLLAPSE ZONE : 13.934 KM

ADVERSE GEOLOGICAL EVENT ON 22 FEB 2025



ADVERSE GEOLOGICAL EVENT ON 22 FEB 2025

Cavity

▪ Material from ahead & above

▪ Spiral Chute like Cavity on left

ADVERSE GEOLOGICAL EVENT ON 22 FEB 2025



ADVERSE GEOLOGICAL EVENT ON 22 FEB 2025

MUCK & DEBRIS KM 13.700 SILT & WATER ON LOCO TRACK

ADVERSE GEOLOGICAL EVENT ON 22 FEB 2025



ADVERSE GEOLOGICAL EVENT ON 22 FEB 2025

SILT FLOW INSIDE TUNNEL GROUT PLATFORM 40 M BEHIND 

COLLAPSE ZONE

ADVERSE GEOLOGICAL EVENT ON 22 FEB 2025



RESCUE OPERATIONS



CONSTITUTION OF MULTI-AGENCY TEAM (25)

CENTRAL GOVT (11) STATE GOVT (08) PVT AGENCIES (06)

NDMA District administration Rat miners & Kerala Miners

Indian Army – Engrs & AMC Police Dept Navayuga

Kerela Police - HRDDs HYDRAA Proboscope co.

NDRF SCCL L&T

South Central Railways Disaster Mgt Dept Anvi Robots co.

National Centre of Seismology Health Dept. JAL

Indian Navy - Divers SDRF

NGRI Fire Department

GSI

BRO

NHIDCL

NRSC



22.02.2025

•DISTRICT 

ADMINISTRATION - 73

•POLICE DEPAARTMENT - 

200

• HEALTH DEPT - 21

•JAYPEE-75

•ROBBINS - 9

•NDRF - 138

•HYDRAA - 64

•SCCL(Singareni) – 220

•SDRF- 102

23.02.2025

•GSI-2

•RAT MINORS-14

•NAVAYUGA -8

•DISASATER 

MGT.DEPARTM

ENT

•MoRTH/NHIDCL – 1

•NDMA-1

24.02.2025

•L&T &SOLINAS -12

•DRONE -13

•NAVY - 6

•ARMY ENGINEERS - 67

•ARMY MEDICAL-8

•PROBOSCHOPE -6

•BRO - 2

ARRIVAL OF RESCUE TEAMS



25.02.2025

• MEIL -73

26.02.2025

•RAILWAY-31

27.02.2025

•NGRI-4

ARRIVAL OF RESCUE TEAMS

27.02.2025

•NDMA-1

05.03.2025

• NCS -5

06.03.2025

• IIT PROFESSORS 

–2

• CADAVER 

DOG SQUAD 

& RESCUE -7

07.03.2025

• ANVI 

ROBOTIICS - 6



SI. No. Name of the Agency Date of Arrival of Rescue teams No of Officers/Staff / Soldiers / Others

1 JAL 22.02.2025 75

2 NDRF 22.02.2025 138

3 HYDRAA 22.02.2025 64

4 SCCL (Singareni) 22.02.2025 61

5 SDRF 22.02.2025 102

6 NAVAYUGA 22.02.2025 8

7 GSI 23.02.2025 2

8 RATMINERS 23.02.2025 14

9 L & T & SOLINAS 24.02.2025 12

10 DRONE 24.02.2025 13

11 NAVY 24.02.2025 6

12 ARMY ENGINEERS 24.02.2025 67

13 ARMY MEDICAL 24.02.2025 8

14 PROBOSCHOPE 24.02.2025 6

15 RAILWAY 26.02.2025 31

16 NDMA EXPERTS 26.02.2025 1

17 NGRI 27.02.2025 4

18 ANVI ROBOTICS 04.03.2025 2

19 It proffesors 06.03.2025 2

20 KERALA POLICE+DOG 07.03.2025 6

21 Doctor 10.03.2025 5

22 KERALA POLICE 11.03.2025 4

23 DC. WITH GUNMAN 12.03.2025 2

24 HDD DOG 13.03.2025 1

25 K. Dog Squad & Rescue 18.03.2025 7

26 CHINTPURNI 19.03.2025 6

27 K. RESCUE X 20.03.2025 3

TOTAL 634

ARRIVAL OF RESCUE TEAMS

>1500 (Mar 5 – 25)

ARRIVAL OF RESCUE TEAMS



RESCUE OPERATIONS 30 DAYS (22 FEB to 24 MAR)

• Loco Trips - 6 per day – 180 Trips till date

• Workers inside over 30 days - 7706

Total man hours inside Tunnel 46,236

• Workers outside Tunnel per day

• 400 First 7 Days

• 250 Later 23 Days

• 59,200 man hours

• 800 Tonnes of metal scrap & 1500 cubic metre of muck transported out

• Simultaneous Phases of Work carried out - safety of rescue crew kept in mind

• All available scientific advice & tech used

• Logical advancement of operation by systematically searching areas

1,05,436 Man

Hours 

(March 22) !





DETAILS OF TRAPPED PERSONS

Name of Person Designation DOB Address Aadhar No Company

MANOJ KUMAR P.E. (Mech) 08-02-1974 UP 8526 4123 1126 JAL

SRI NIWAS Sr. FE 25-07-1975 UP 6188 6648 6762 JAL

SANDEEP SAHU LABOUR 15-08-1997 Jharkhand 407293518558 PRW-Mangra Sahu

JAGTA XESS LABOUR 04-08-1988
Jharkhand

601158712574 PRW-Mangra Sahu

SANTOSH SAHU LABOUR 01-01-1988 Jharkhand 805922408860 PRW-Mangra Sahu

ANUJ SAHU LABOUR 20-06-2000 Jharkhand 980129781284 PRW-Mangra Sahu

SUNNY SINGH
General

Operative
18-11-1990 J&K 568115718692 Robbins

GURPREET SINGH Erector Opt 01-01-1985 Punjab 532618952363 Robbins



Grout 
Platform

OUTLINE STRATEGY

18 m 40 m 250 m

Water Inundation for 2 Kms

13.954 km 13.600 km 11.500 km

MUCK LINE

✓ Guidance & Continuous Review – Incident Commander, DC & SP, Synergy of Agencies

✓ Work with Safety – Deformation Monitoring/ Safety Piers

✓ Divide Work into Phases & allocate resources - Priority early Induction of Equipment/ mechanise

✓ Identify Hotspots for quicker recovery – Scenario Building, Personal Accts & Use of tech

✓Search all Areas Possible – Find OR Eliminate Possibility !



Ground Penetrating Radar (GPR) - NGRI



Cadaver Dogs-Kerala



PHASING OF SEARCH OPERATION

18 m 25 m 245m

13.954 km 13.600 km 11.500 km

NO GO 
ZONE

20 m

ADV 
SEARCH 

ZONE 13.500 km

MUCK LINE
MUCKING ZONE DEWATERING ZONE

D2D1

✓ Phase wise Plan

• Phase I : Desilting & Dewatering to increase Loco Reach

• Phase II : Cutting Stuck TBM parts & Mucking of the Tunnel from behind

• Phase III : Advanced Manual Interventions at possible hotspots - High Risk High Probability

✓ Phases conducted concurrently

✓ NO GO Zone as per GSI inputs - Probability of workers under Collapse Zone !!

2000m





PROGRESS OF SEARCH OPERATION

18 m 25 m 245m

13.954 km 13.600 km 11.500 km

NO GO 
ZONE

20 m

ADV 
SEARCH 

ZONE 13.500 km

MUCK LINE
MUCKING ZONE DEWATERING ZONE

D2D1

✓ Simultaneous work on Advance Search Zone & Dewatering, TBM part Cutting

✓ Channelising water & Cutting Steel Parts for Manual Interventions at Adv Search Zone

✓ Inputs by Tunnel Staff & Odour based search at D2 – Cadaver Dog confirmation

✓ Adv Search Zone backed by GPR Inputs – later found to be false alarms

✓ Ventilation & Lighting Extended

PROGRESS OF SEARCH OPERATION





PROGRESS OF SEARCH OPERATION

18 m 25 m 245m

13.954 km 13.600 km 11.500 km

NO GO 
ZONE

20 m

ADV 
SEARCH 

ZONE 13.500 km

MUCK LINE
MUCKING ZONE DEWATERING ZONE

D2D1

✓ Continuous Scientific Inputs – GSI, NSC, NGRI & NRSA

✓ Use of GPR (NGRI), Sniffer Dogs & Cadaver Dogs

✓ Complete Search – Eliminate High Risk High Probability Areas First

✓ Mucking started immediately on TBM part removal (60 m steel cut)

PROGRESS OF SEARCH OPERATION





Man management – 25 plus organisations / admn. hierarchy/ 

interpersonal

Planning & execution – close supervision & 

monitoring Lead from front – stay put for 50 days

VIP visits.

Media management - daily press briefing / site visits

MANAGEMENT OF DISASTER





LOCO ACCESS

BEFORE
Km 11.500

NOW 

KM 13.600

LOCO ACCESS



BM PART CUTTING

BEFORE

NOW

60 m of Steel Cut !!

TBM PART CUTTING



MANUAL INTERVENTIONS
MANUAL INTERVENTIONS



EXCAVATION : SEARCH ZONE



ELIMININATION THROUGH EXCAVATION : D1-D2



BARRIER AT D2



4 + 1 EXCAVATORS FOR MUCKING DISPOSAL THROUGH LOCO



TRANSPORT OF BOULDERS FOUND IN MUCK



CUT METAL BEING DISPOSED THROUGH LOCO



DEMUCKING OPERATIONS



NATIONAL CENTRE FOR SEISMOLOGY INPUTS

Seismicity Monitors

✓ 01 Km depth Sensors –

Higher Accuracy

✓ 05 Km depth Sensors –

Larger Extent

✓ Placed along Shear Zone

✓ Ambient Noise based 

Interpretation of Stratigraphy

✓ Can also aid in Drill & Blast

monitoring

NATIONAL CENTER FOR SEISMOLOGY INPUTS



unique CHALLENGES IN SEARCH

• Space restriction - Only mid level excavators can work – even lesser space at bottom

• Flowing Water

• Heavy steel components embedded in silt & muck (2 -8 m high)

• Inflammable Components

• GPR – false alarms due to embedded TBM componenets

• Cadaver Dogs wef 07 Mar – False Smells due to water, cannot smell deeper than 

2 m

• Sniffer Dogs (Feb 24 – Feb 27) – Not much use

• Change in weather – Cavity to be kept under watch especially at Adv Search 

Zones

Unique challenges in search



Rescue highlights

• Rescuers safety protocols

• Perfect coordination

• No adverse media coverage

• All concerned agencies kept informed One of the toughest operations



Way forward

• Ex-gratia duly following the process

• Cabinet has accorded approval for Completion of the tunnel –

observational tech /design as you go



THANK YOU
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