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DGOS FOREWORD

providing an efficient and prompt

the victims of thedisasters whether natural or masade. An efficient, prompt and
specialized disaster response mechanism cannot be made functional unless [JFor
does not have a holistic, uniformed and vedlctured disaster response trainin
system.

NDRF ¢ an 0t visioe and imsston unless it train andtnan its
Officers and men. To be a multidisciplinary, mugkilled and higktech specialist
Force, all out efforts are require to be made by identifying the specific disafter
response training courses and dewgsa unified, structured and uniform coursg
module as well as syllabus for these courses.

In addition to attain an effective and efficient disaster response capabifty,

training to StateDisaster Response Force in each State/UT is one of the prinfary
responsibilities of the NDRF.

in
preparing the instant Aquatic Disaster Response Course by the Trg. Dte, HQ NIpRF
This AAquatic Disaster Response S
NDRF but for SDRR o0 o . I am sure that this AjAq

uniformed and welktructured disaster response training system which will hold fhe
key to an efficient and succesktlisaster response mechanism.

(PIYUSH ANAND, IPS)
DG NDRF



| G6s FOREWORD

The transformation of NDRF from its roots in combat operations to a highly
specialized and humanitarian disaster response force has been a remarkadye noanked

by immense dedication and adaptability. This shift required a comprehensive reimagifjing
training practices, moving beyond the core competencies traditionally instilled in (API
personnel.

Training, which began in the early 2006, involved pganstaking development
modules and courses, created with the expertise of both national and international spejciali
While the syllabi and training materials prepared at various centers have served thg fol
well, the rapidly evolving landscape of sdster managemeénencompassing ne
techniques, methodologies, and equiprdembw necessitates a thorough reassessmeljt of
NDRF's training needs to ensure continued excellence in its mission.

Accordingly, a comprehensive Training Needs Analysis (TNA) was uootetl,
leading to the implementation of a new precis Aquatic Disaster Response Courge
(ADRC)ai med at standardi zing NDRFOG6s trai [
As part of this effort, a thorough revision of existing modules was undertalarstve the
training content remains relevant and effective.

After considerable effort, NDRF has successfully compiled and finalized the prefgis o
Aquatic Disaster Response Course (ADRC) training, which will now be distributed [fo al
units and the NDRF Acaany. This initiative marks a significant step toward uniformityjin
ADRC training across the force. | commend the officers and the other Board membejs w
prepared this precis for their tireless dedication and efficiency in completing this criticgll tas
within a remarkably short timeframe. My best wishes to everyone involved inj this
achievement.

(NARENDRA SINGH BUNDELA, IPS)

INSPECTOR GENERALNDRF



FOREWORD

| am pleased to acknowledge the invaluable support extended by the dedicated [fean
instructors, drawn from various units, the NDRF Academy, and the HQ NDRF, in prefparin
this ADRC (Acquatic Disaster Response CoursE)ecis for the NDRF personnel. It is njy
sincere duty to place on record my deep appreciation for the special efforts ynaltiéhb
instructors who contributed their technical knowledge and expertise to this handbook.

I would like to extend my heartfelt gratitude to Sh. Harvinder Singh, 2IC (R & D),jHQ
NDRF, for his tireless involvement in reviewing the entire content throexjended
sessions. His previous experiences of unit operatingpau$ operations helped in preparijfpg
the precis and instrumental in modulating the contents, to meet the specific needs] of
NDRF.

guidance and insightful ggestions in bringing this Precis to completion for the benefif of
our NDRF Rescuers

(B.B. VAID)
DEPUTY INSPECTOR GENERAL, NDRF



In preparing thisADRC book for the responders, the

significant contributions made b$h. Harvinder Singh, Second in

command, (R & D), HQ NDRF, Sh. Anupam, Dy. Commandant, Sh.
Santosh Kumar Singh, Dy. Commandant, Sh. Pawan Kumar Yadav,
Assistant Commandant, Inspector Pardeep Kumar and Inspector
Nakul Kumar. They have contributed through knowledupsed

technical inputs to finally prepare the book.

Their valuable contributions and sincere efforts havg
eventually made it possible to conceptualize and prepare the hand ook
for the participants. The approach focuses on to facilitate learning gnd
undersanding of the required knowledge and skills by the respondefs.
This book is intended to serve as an essential book in building a truly

transformative approach i n pursipi

Finally, we would like to express my gratitude Shri
Mohsen Shahedi, DIG (OPS/Trg), Shri H P S Kandari, Comdt 1
NDRF, Shri S K Singh Comdt 9th NDRF and Shri Pranshu
Srivastava, Second in command (Trg) of HQ, NDRFfor their
guidance, constructive criticism and valuable suggestions for finalizijpg
this ADRC Book.
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LESSONO1
COURSE INTRODUCTION

CONTENT

OBJECTIVES

Upon completion of this lessoypou will be able to understand:

1.1. About the course, methodology, training aids, classroom discipline and
evaluation method.
1.1.1. Personal Introduction:

All participants trainers,assistant trainers and other support personnel
introduce themselves.

. Expectation of the participants:

The purpose of this short exercise is to find out your expectdtmm the

Aquatic Disaster Response Cser
. Reference material:

Whateverreference material is given to you for reading, you shdglep it
safe. Apart from thisyou will also find additional referenctr different
lessons. Materials wilbe provideddy instructors in the class.

. Hand-outs

On various occasions the instructor will distribute kants for practice in the
context of the given task.

. Course Method

This course is for adults and interactive lecture methodology/danib
practical trainingwill be used for imparting training-ull participation and
continuous exchange of ideas between the participant and the instiltto
be almost requirement for this training.this course, participants will acquire
background knowledge and manual skills. Instructicenadl demonstration
objedives will beclearly stated at the beginning of each lesson.




1.1.6. Objectives of Training

At the end of this course you will be able to know:

i. Listing the steps fopreparinghe equipment foAquatic Disaster Response.
il. Description of the procedure for &tance request and preparing documents
ii. Reporting the situation and requesting resources. Assess the scene and [fstin
the steps to reach the victim.
. To ensure the safety of both rescuers and victims.
. To teach rescuers swimmingechniques for safety relaing and extracting
individuals trapped in water bodies
I. To provide PHT to theictims who may sustain injuries or gelire immediate
medical attentiomn aquatic disaster situatians

1.1.7. Evaluation Method

1.1.7.1. Weekly Test

After completion of every week parti@pts progresswill be assessed
through weeklytest.

Group exercise

After completion of every week participantsill perform the group
exercise to feehie actual scene of the incident

Daily Assessment

After each day, participants will be evaluaté by instructors and
participants may also be ablednalyse the highlights and shortcomings ¢
that day.

Conditions For Passing The Course

It is very important to strictly follow the time in every activity of the
course (lesson, practice and assessmé&hg.minmum score to pass the
courses will be 70% Marks in aggregate and to pass the enduran(e
swimming will be mandatory.

1.1.8. Course Module and Attendance

The rules of participation and attendance in this course are as fellows:

1 Participation in all classeand activities is mandatory.

1 Be on timei This develops a sense of mutual respect and responsibifity
among the participants.



Feedback of Participants

After completion of the entire courskeedbacks willbe takenaboutthe
entire course.With suggestios, necessary improvemengll be madein
the future courses.

1.1.10. Medical Aid
1 During practical sessienof the course, therghould bean ambulance
along with nursing assistant near by the training area.
1 The IRBs deployed during practical trainingish have first aid kit.
1 A well trained team of Deep divers should be available during the
practical sessions to handle any eventuality.

1.1.11 Any Question?

During the class you can ask the instructor any doubt or question related to
the topic. If the instruckr feels that they can give a better answer to thft
guestion later, it will be recorded in the file.



LESSON-02
AQUATIC DISASTER IN GENERAL

CONTENT

OBJECTIVES:

Upon completion of this lesson, you will be able to understand

2.1.
2.2.
2.3.
2.4.
2.5.

2.1.

Aquatic Environments

Definition of Aquatic Disaster.

IRS andStructure of rescue team

Steps in the initial assessment stage during a FWR operation.
Phases of flood water rescue operation.

AQUATIC ENVIRONMENTS

Swimmers must have knowledge of potential dangers in diffemgaotic
environments. An understanding of what constitutes safe, respdnsiiagiour

around watewill help to ensuresafety. Various aquatic environments we co
across are as under:

2.1.1. Rivers

Rivers, creeks and watieoles can be very dangerous andodiien close to
populated areas.

o Dangers to look for include the following:
1 Crumbling banks
1 Uneven and unsafe river beds
1 Submerged obstacles

o Stay safe at the river:

1 Never go alone.

1 Only participate in activities such as swimmiggnd aquatic
training.
Read and obey all signs in the area.
Always check the water carefully before entering safely.
Enter cold water slowly.
Watd out for and stay away from, ferry poirt&at areas.




2.1.2. Lakes and Dams

The flat, still appearance of lakes and dams ofigasga false impression of
safety. Strong winds can produce short, choppy, dangerotesvaad reduced
temperatures.

0 The potential dngers include the following:
1 River entry points
1 Cold water
1 Waves

. Swimming Pool

The local public swimming pool, a them ¢
park or a hotel pool are popular places
enjoy a swim.

o Dangers may include: _
1 Large crowds with young children &
elderly people or inexperiencec
swimmers
1 Slippery surfaces around the edges
1 A varied depth of the water

o0 Stay safe at the public pool:
1 Real and obey notices giving advice to swimmers.
1 Obey the pool lifeguards.
1 Check the depth markings on the pool side to see where it is best to <
or dive.
1 Stay clear of deep water unless you can swim.
1 Make sure the water is clear before jumping in.

2.2. DEFINITION OF AQUATIC DISASTER: -

2.2.1.Definition: -

P—
1 Aguatic means relating to water, living in

. . #7 —
or near water or taking place in water. £ W arw

{I Water related disaster iscalled aquatic wsww mpiims
disaster.

waves, storm surge, tsunamic.

1 Excess or low water availability createsyg
the situation of aquatic disaster. |




2.2.2. Reasors of Aquatic Disaster

2221

2.2.2.2.
l

Enhance Water Level

From any reason when water level is certainly enhanced then, watgr is
spread in all over area and creates a flood situati@me8mes
increasd water level in dammay result in dam breach/failuteading

to aquatic disaster.

Heavy Rain Fall

Moderate rain- when the precipitation rate is between 2.5 to 10 m
per hour.
Heavy rain- when the precipitation rate is between 10 mmaQarbn
per hour.
Violent rain - when the precipitation rate is > 50 mm per hour.
Climate Change
Uncertain change of climate lesit heavy rain which causes flaod

Break In Dam Or Pier

Due to break down of dam or pier the stored water get discharfed
causng flood like disastrous situation.

Cloud Burst

Due to cloud burst, sudden heavy rain fall occurs creating a disasterjike
situation.

Excess Water Discharge From Dam

In a situation while excess water is discharged from a dam for safety} of
dam, the excss water discharged can create a situation of flood in sojjne
region. It is a type of aquatic disaster.

Uncertain change of rivercourse

Some rives like (Koshi, Brahamputra, Gandak) keepanging their
course and many Vvillage get flooded This situation may lead to
casualtiesinjuries and loss of livelihoad

2.2.3. Types of Aquatic Disastes

2.23.1.

Flood

An overflow situation of water

on to a normally dry land. The L X

. . o>
inundation of a normally dry

area caused by rising water in B 0 0
an existing waterway, suchs a

river, gream or drainage ditch.




2.2.3.2. Storm Surge

A storm surge is a rise in sea Coastal floods (storm surge)
level thatoccurs during tropical

Cyclones The storms produce

strong winds that push the

water into shore, which can  strmsue

lead to flooding. ﬁﬂ@

High wings

Water is forced ashore

Tsunami

A tsunami is a series of waves
in a water body caused by the
displacement of a large volume
of water, generally in an ocean
or a large lake. Tsunamis are
gi ant 0s waves
earthquakes or volcanic
eruptions under the sea.

Tidal Waves

Tidal waves are caused by the

rise and fall ofthe tide These
wavesdondt al ways ¢
and out from shore/ they may -
flow across or at an angle to the
shore. This often occurs at the
entrance to bays, inlets and river
mouths

2.2.4. Effect of Aquatic Disaster

Loss of Human Life
Injury

Loss of Livelihood
Displacement
Spread of Disease




225.Doo6s Dandt s

2.25.1. BEFORE DISASTER
9 Ignorerumours st ay calm and dondt panfjc
Keep your mobile phones charged for emergency communication.
Listen toradio;watch TV, read newspapers for weather updates.

Keep cattle/aimals untied to ensure their safety.

Prepare an emergency kit with essential items for safety and survival.
Keep your documents and valuables in wat@of bags.

Know the safe routes to nearest shelter/raised pucca house.

Evacuate immediately to safe pés when directed by governmen
officials.

Store enough reaelp-eat food and water for at least a week.

Be aware of flash flood areas such as canals, streams, drainage chanrjels

2.25.2. DURING DISASTER

Dondot enter fl oodwat er s . fodtwear.c a s
Stay away from sewerage lines, gutters, drains, culverts, etc.

Stay away from electric poles and fallen power lines to avgld
electrocution.

Mark any open drains or manholes with visible signs (red flags [pr
barricades).

Do not walk or drive in ta flood waters.

Flood water can wash away vehicéswell.

Eat freshly cooked or dry food. Keep your food covered.

Drink boiled/chlorinated water.

Use disinfectants to keep your surroundings clean.

2.253. AFTER DISASTER

Do not allow children to play in or nefiood waters.

Dondt use any damaged el ectrica
If instructed, turn off utilities at main switches and unplug appliances.
Dondét touch electrical equi pmen
Watch out for broken electric poles and wires, sharp obgectsiebris.
Do not eat food that has been in flood waters.

Use mosquito nets to prevent malaria.

Be careful of snakes as snake bites are common during floods.

Donot use the toilet or tap waf e
damaged.

Do not drhk tap water until advised by the Health Department that tjpe
water is safe to drink.

= =2 =2 =4 =4 =4 =4 4



2.3. IRS AND STRUCTURE OF RESCUE TEAM
2.3.1.What is IRS?

i Standardized, escene, athazard incident management concept.
Allows its users to adopt an integrated organizatiomatsire.
Has considerable internal flexibility.
A proven manageent system based on succespfaktices.
The result of decades of lessons learned in the organization
management of emergency incidents.

2.3.2.Why uselRS?

9 Missions require coordination anpgeveral different agencies.
1 India has adopted IRS to better integrate response in -agdticy
activities- especially during disasters.




2.4. STRUCTURE OF FWR SEARCH & RESCUE TEAM OF NDRF

Insp/GD-1

Team Commande ::;gr?gﬁc 2
(Inspectoi) Sl/Commn-1

Paramedics2

HC/GD¢ 4

| HC/Commng 1

CT/IGD¢ 27
R]

~
INFORMATION OFFICE Dy Team Commander SAFETY OFFICE
(SI/ENGR)) (Sublnspector (Sublnspecton

Techniciang 1
Electricianc 1
Tradesmarg 1
Driverscg 3

| | Total- 47

Team A Team B Team C Team D Dog Squad Medical
(6) (6) (6) (6) (3) Support
Team(2)

— T 1] 1 | |

~
2 Commn. 18I 1 HC 1Sl 1 HC 3 ConstDog Handlers 2 Paramedic

(SIHC) 5 Const. 5 Const. 5 Const. 5 Const. Dog 2 Nos
1Technician

1 Electrician

1 HC/DVR2 CT/DVR
[Adm Support ] | 2 Support Staff (1 |Tradesmdf Const.)

Team 4 Securities (1 HC & 3 Const.)
1 HC/GD




24. STEPS IN THE INITIAL ASSESSMENT STAGE DURING A

FWR OPERATION

Initial assessments consist of a systematic and ordered procedure for analysin
condition during FWR operation. The purpose is to ensure safety {nd
protection to the fullest extent possible for thescuers, bystanders ang
victims. It begins with the operation phase and continues until the resfue
operation is completed.

The initial assessment consists of the following steps:

2.4.1. Compile information

Once reach at incident site, consult local autharitgather data and conduc

a need analysis. Confirm and update all information obtain.

2.4.2. Establish command post

After gathering information establish command post for smoothly condjjict
FWR operation.

2.4.3. Establish operational objects

General access to the dster site.

Strategic planning and priorities.

Allocating resources and personnel managing operations begun by Ipcal
divers or other organization.

Use proper PPE as per FWR operation such as Personal Floating Déjvice
(PFD), water rescue helmet and approfcadwear.

2.4.4. Assign task to rescue squads

1 Assign task to all rescue squads. All squads member must know about [jheir
assign task.

2.4.5. Reassess the situation and make necessary adjustment

1 Reassess the situation and if mandatory then make necessary adjusjgmer
during any time of operation.

2.5. PHASES OF FLOOD WATER RESCUE OPERATION
25.1. PHASE | T ARRIVAL

25.1.1. Establish Command

a) On arrival| Team Commander shall assume Command and beginjan
immediate size up of the situation.

b) On arrival, Team of NDRF should be assigned ResBaetor. Rescue

Sector responsibilities include:



Assuming technical rescue operations control.

Identifying hazards and critical factors.

Developing a rescue plan and bagkplan.

Communicating with and directing Team resources assignedjto
Rescue Sector.

Informing Command of conditions, actions and needs during [pll
phases of the rescue operation.

Designate a Safety Officer. Considerations for Safety Offigpr
include:

1 One of the Regional Special Operations qualified Safety Officers
1 Any experienced Team @Gunander assigned to the incident.

Size-up

Secure a witness to assist in gathering information to determjne
exactly what happened and the location of any victim(s). If flo
witnesses are present, Command may have to look for clues onjthe
scene to determinghat happened.

Assess the immediate and potential hazards to the rescuers.

Isolate immediate hazard area, secure the scene and deny entry fpr al
nonrescue personnel.

Assess ofscene capabilities and determine the need for additiofal
resources.

. PHASE Il - PRE-RESCUE OPERATIONS

It must be determined if this will be a RESCUE operation or ja
RECOVERY operation based on the survivability profile of the victim(§)
which include factors such as the location and condition of the victim(s) ¢nd
elapsed time sindbe accidenbccurred.

2.5.2.1. Make the general area safe

Establish a hazard zone perimeter.

Keep all noressential rescue personnel out of the hazard zone.
Remove all noressential civilian personnel at least 150 feet awdy
from the hazard zone.

Make the rescuearea safe

All personnel operating at or near the water shall be in progjer
Personal Protective Equipment (PPE) which will include at {ja
minimum: Personal Flotation Device (PFD), approved water resque
helmet, and approved footwear.



b) Identify hazards that ampresent which include but are not limited to:
1 The volume of water.
1 The velocity of the water.
1 Debris in the water.

1 Depth of the water rising / falling.

c) Assign personnel upstream.
1 Rescue personnel shall be assigned upstream to advise Repcue
Sector of any upstream hazards that may affect the resgpe
operation.

d) Assign personnel downstream.

1 Rescue personnel shall be assigned downstream with throw bagjs to
capture rescue personnel or victim(s) that may be wasljed
downstream.

e) Assemble all necessary pensel, equipment and patient packagin
equipment that will be required for the rescue operation.

2.5.3. PHASE Ill - RESCUE OPERATIONS

Technical rescue operations shall be conducted by tra@seders
Ensure that all personnel operating aperational area shallwear
appropriate PPE.

Develop a rescue plan and a bagkplan.

The rescue plan

Rescue operations should be conducted with as little risk to the rescuefs as
necessary to affect the rescue. Logk operations may not always be
possible but should bensidered first.

The order of rescue from levisk to highrisk are:

a) Talk- If water is calm oislow moving tries to talk theictim into self
rescue if possible.

b) Reach Extend an arm, pike pole, rescue hook, or any other such object
to reach thevictim and pull from the water.

c) Throw- Attempt to throw the victim(s) a threlvag rescue line or some
ot her type of approved s afbeelyalyfol
the victim(s) to the bank.

d) Row- If it is determined that a bodtased operatioshall be tilized,;
Rescue Squashall assign a company on the opposite bank to assisj in
establishing an anchor for an approved rope system.



e) Go- If it is not possible to row to the victim, Rescagquadshould

consider putting a rescuer or rescuerhawater taeach the victim.

Assess the victim

When the rescuers reach the victim, a primary survey shall be compleged.
If the victim is conscious, rescuers should determine if the victim can agpist
in the rescue. If the victim is unconscious, the rescue nauspimpleted as
quickly as possible.

PHT for victim

a) Initiate Gspine precautions as soon as possible.
b) Conduct a secondary survey and correct any life threatening conditigps.
c) Provide for ALS level treatment and transportation to a hospital.

Roles and respasibilities of the women rescuers in FWR operation:

a) The deployment of women persor
in NDRF shall be made along w
the teams (2/4/6 per team) on
basis of requisitions.

b) The deployment of women resct
will be on need basis to be asse
by the local battalio
Commander/HQ NDRF.

¢) Women rescuers may be detailec
rescue and relief work in operatis
during International deploymel
also.

and evacuation of female victims/chidar to ensure/maintain their
privacy and dignity.

2.5.4. PHASE IV- TERMINATION

a) Ensure personnel accountability.

b) Consider decontamination of victim(s) and rescuer(s).

¢) Recover all tools and equipment used in the rescue/recovery.
d) Consider debriefing after Inciden



REVIEW :-

The participants learnt about:-

2.1. Aquatic Environments

2.2. Definition of Aquatic Disaster.

2.3. IRS andStructure of rescue team

2.4. Steps in the initial assessment stage during a FWR operation.
2.5. Phases of flood water rescue operation.




LESSONO3

STUDY OF AQUATIC BODIES& FLOOD

CONTENT

OBJECTIVES:

Upon completion of this lesson, you will be able to understand

3.1. Study of wateflow

3.2. Different types of water bodies.

3.3. Properties of water bodies and effect on rescue operation.
3.4. Definition of flood, types ath effects.

3.5. Water bodies Hazards

3.1. STUDY OF WATER FLOW
3.1.1. Orientation

It is important to use common terminology when operating in a floodg
environment.

When we refer to water flow we use the terms:

1 Upstream-The direction the water is flowing from

1 Downstream- The direction the water is flowing to

1 River right- The right side of the channel when you are lookinp
downstream

1 River left- The left side of the channel when you are looking
downstream.

. Speed of water flow

Water always flows in straight lines, whicl
means that the flow of water is alway:
faster on the outside of the bend an
slower on the inside of a bend.

Slower Faster

Slow water flow

Medium water flow

B Fast water flow

Do tream



1 The crosssection of the flow (shown below) shows us how water flovijs
at different speedslepending on how close it is to the riverbed or bank.
The fastest flow will be in the center near the surface. The closer [fhe
flow is to the edges, the slower it will flow due to friction with thg

riverbed.

3.1.3. How objects affect water flow

Objects in thavater will change the water flow.

3.1.3.1. Cushion wave

An object that is higher than the water level
will form a cushion wave on its upstream
side. The water pushes up and against th
object before falling away to the sides. Stay
awayfrom the cushion wave to@u getting
trapped.

3.1.3.2. Standing wave

If water flow increases, a cushion wave will
change to a standing wave. A standing wav
indicates that there is an object under th™
surface of the water. Water is pushed up an

over it and creates turbulent water. Beage

that there will be a hazard below astandin¢
wave.

3.1.3.3. Eddy

1 This is an area of circulating water out of th
main flow.

3.1.3.4. Wave train

9 A series of standing waves is known as a

1 The line between the eddy and the flow i
called the eddy line. \\)Eddyline

wave tran.




3.1.3.5. Upstream V

1 Once water has hit the upstream s Cushiowave
(forming a cushion wave), it then flows ol
past the object creating a V shape poini -
upstream.

3.1.3.6. Downstream V

M A downstream V is found between tv
objects in the water. This is an area of fa: ypstrean
flow.

1 Any object in the flow will be pulled intc Cushionwave
this faster flowing water.

3.2. DIFFERENT TYPES OF WATER BODIES

wetland

3.3. PROPERTIES OF WATER BODIES AND EFFECT ON
FLOOD WATER RESCUE OPERATION

3.3.1. Properties of water bodies

a) Rain water
b) Surface water
¢) Under ground water




a) Rain water

Rain is water droplets that ha CONDENSATION) 0 o g
condensed from atmospheric water va « pggggqm“m

and then fall undemgravity. Rain is a \\‘\
major component of the water cycle anc /\\
responsible for depositing most of t

fresh water on the earth. It provides wa BNCuq e cuor
for hydroelectric power plants, crc '

irrigation and suitable conditions ft vy N
many types of ecosystems.

b) Surface water

Surface water is water located on tof
of land,forming terrestrial (surrounding by _; =
land onall sidegwater bodies and may beey = & &
also referred t@s blue wateropposed to =
the seawater and water bodies likan
ocean.

Under ground water

Typically, ground water is through
out of as water flowing through shallow
aquifers, btin the technical sense,atso
contains soil moisture, permafrost,
immobilewater in very low permeability
bedrock and deep geothermal or soll
formation of water.

3.3.2. Effects on flood water rescue operation

1 Flooding can cause physical injury
illness and loss of life. Deep, fas
flowing or rapidlyrising flood waters
can be particularly dangerous.

in garages or commercial properties) is also likely to cause illnesses, effher
directly as a result of contact with the ptdld floodwater or indirectly, as a
result of sediments left behind.



1 As well as the immediate dangers, the impact on people and communitiesjas ¢
result of the stress and trauma of being flooded, or even of being undelf the
threat of flooding, can be immense

The ability of people to respond and recover from a flood can vafy.
Vulnerable people, such as the elderly, people with a disability se tivbo

have a longerm illnessare typically less able to cope with floods than other.
Some people may have ddtilty replacing household items damaged in [
flood and may lack the financial means to recover and maintain acceptjpble
living conditions after a flood.

b) Damage to property
9 Flooding can cause severe damage to properties. Floodwater is likelf to

damage intmal finishes, contents and electrical and other services gnd
possibly cause structural damage.

c¢) Damage to infrastructure

1 The damage flooding can cause to businesses and infrastructure, sugh a
transport or utilities like electricity, gas and water sypp&n have significant
detrimental impacts on individuals and businesses and also local and regjpnal
economies.

Flooding of primary roads or railways can deny access to large areas bejfond

those directly affected by the flooding for the duration of thedlevent, as

well as causing damage to the road or railway itself.

Flooding of water distribution infrastructure such as pumping stations orjof

electricity substations can result in loss of water or power supply over lange

areas. This can magnify the ingpaof flooding well beyond the immediate
community.

d) Impacts on the environment

1 Detrimental environmental effects of flooding can include soil and bapk
erosion, bed erosion, siltation or landslides. It can damage vegetationfand
pollutants carried by flad water can impact on water quality, habitats arp
flora and fauna. Flooding can however play a beneficial role in natufal
habitats.

e) Damage to our cultural heritage

1 In the same way as flooding can damage properties, flood events can dajnag
or destroy asss or sites of cultural heritage value. Particularly vulnerable gre
monuments, structures or assets (including building contents) made of wpod
or other soft materials, such as works of art and old gagszd items such as

archive records, manuscriptslmyoks.



3.4. DEFINITION OF FLOOD TYPES AND EFFECTS.

A flood is an overflow of water that
submerges land that is usually dry. In thej ;
sense of "flowing water", the word may
also be applied to the inflow of the tide.
Floods are an area of study of theg
discipline hydrology and are of significant
concern in agculture, civil engineering,
public health& safety.

3.4.1. Types of floodThere is several types of floéd
3.4.1.1. Flash Flood
3.4.1.2. River Flood
3.4.1.3. Coastal Flood
3.4.1.4. Urban Flood
3.4.1.5. Pluvial flood(pond flood)
34.1.6. GLOF
34.17. LLOF

3.4.1.1. Flash Flood:

A flash flood is a rapid rise of
water along a stream or lelying urban ===
area. Flash flooding is usually caused
heavy rainfall in a short amount of time"f’:f
generally associated withoud burst '

3.4.1.2. River flood:

River flooding is the most
common type of flooithg in many parts y
of the world. It occurs when a wategases
body exceeds its capacity to hold watg
and usually happens due to hold wats
and usually happens due to prolonge
heavy rainfall.




3.4.1.3. Coastal flood:

If a flood is associated with
cyclone, high tides ahtsunami, then
it is called a coastal flood. Thes
floods affect the castal areas the :
most. L, A
. e LA
3.4.1.4. Urban flood:

= ey
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Urban floodingis the inundatiorof land or property in auilt up
environment, particularly in more densely populated areas, caused
rainfall ovewhelmingthe capacity of drainage system

Although sometimes triggere
by events such as flash floodir &=
orsnowmelt, urban flooding is . £ <&
condition, characterized by it
repetitive and systemic impacts ¢
communities that can  happe
regardless of whethewr not affected
communities are located withi
designated floodplains or near a
body of water.

3.4.1.5. Pluvial Flood (Pond Flood)
Pluvial floods

Excessive lingering rain

Pluvial flooding occurs when
the amount of rainfall exceeds the
capacity of urban storm water
drainagge system or the ground to
absorb it. This excess water flow

Y

overland, pondn natural or manmade - = S %

T

h o) | | OoWS an d | O\M ay| n g areas or Flat areas can't absorb the ralnwate;, causing puddles and ponds to appear
behindthe obstruction.

.-
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34.1.6. GLOF

1 A Glacial Lake Outburst Flood, or
GLOF, is sudden release of wate
from a lake fed by glacier melt that
has formed at theide, in front,
within, beneath, or on the surface of
glacier.




1 GLOFis a type obutburst floodcaused by the failure ofdam containing
a glacial lake The dam can consist gfacierice or atermind moraine
Failure can happetue to

a) Erosion

b) Avalanche

c) Earthquake

d) Volcanic Eruptionsinder the ice,

34.1.7. LLOF

Landslide Lake Outburst Flood
(LLOFs) are common in the Himalaya
river basins. These aoaused by
breaching of lakes created
landslides.

A landslide or snow avalanche ce ‘
create obstructions in the normal pa

of a flowing river or stream, whic
results in the formation of a temporat Gl e

pool, or a dantike situation.

When this obstruction finally gives wa
to the force of accumuimg water, it
creates a situation similar to a la
burst. This is calletlandslide Lake
Outburst Flood.

34.2. CAUSES OF FLOOD-

Heavy rainfall
Dams Collapse
Snowmelt
Cyclone
Tsunami

Over flow river

T
T
T
T
T
T

3.4.3. NEGATIVE IMPACT OF FLOOD -

3.4.3.1. Drinking water- Drinking water gets contaminated during flood
situation. Assume your water is contaminated if floodwaser reached
your well or springand do not use it for drinking until you know it is

safe.

Transport- The flood event affects the transportation network and [gs

connectiviy by reducing, deviating or cancelling.



https://en.wikipedia.org/wiki/Outburst_flood
https://en.wikipedia.org/wiki/Proglacial_lake
https://en.wikipedia.org/wiki/Proglacial_lake
https://en.wikipedia.org/wiki/Glacier
https://en.wikipedia.org/wiki/Terminal_moraine
https://en.wikipedia.org/wiki/Erosion
https://en.wikipedia.org/wiki/Avalanche
https://en.wikipedia.org/wiki/Earthquake
https://en.wikipedia.org/wiki/Volcano

3.4.3.3. Economy Economic loss is caused by a natural disaster such as a flpod
and drought. (Pure economic loss is usually defined as financial Ipss
that excludes property damage.
3.4.3.4. Disease Use of danger Contaminate water firinking during flood
can lead to typhoid fever, cholera and hepatitis.
3435. Tourism-Fl ood i mpacts to the tourifsn
numbers and consequent business losses, damage to facilities andjjloce
infrastructure.

3.4.4. REDUCE THE FLOOD RISK -

Although flood risks can never be completely eliminated, there {re
mitigation measure® minimize the flood risk.

1 Plant more tree- Trees help in haling soil in the ground. If angrea,
more trees are there, the effect of flood will be less on people.

1 Restore river- Barrages are unhealthy for the environment in a long tefjn,
so restoring rivers will help rivers flowing in their own way.

1 Flood warning system If we install flood warning system at our
residential area than the tragedy would not happen.

1 Better and safe homesDuring the floods, a lot of house get affected. Sp
house in the flood area should be strong.

3.5. WATER BODIES HAZARDS

Types of Hazard

The flood environment can have many different types of hazards that a regguel
should be aware of.

3.5.1. Weather

The weather can cause floods. Are:
that were previously easily accessible me
be inaccessible following heavy rainfdlh.
theredos fog, visibi ' | m

3.5.2. Tides

Natural water bodies can change
very quickly depending on the tides.
High tides can cause coastal flooding an
make rivers unable to cope with the
amount of water they are carrying.




3.5.3. Water speed

Even when moving at only a few
meters per second, water flow can crea
an incredible force even on small surface
like your legs. Athigher speeds, it can be
impossible to fight against.

3.5.4. Water temperature

Water temperature can be a haza
both to the rescuer and casualtie
especially if it is cold water.

HUDDLE
Heal Escape Leszening Position

3.5.5. Water depth

A sudden change in water dept
may result in a person stepping falling
into deep water beyond their capability.

3.5.6. Entry and Exit

Steep, slippery and unstable bank
can limit access and exit from the wate
and also be a danger to the rescuers.

3.5.7. Entrapment

Entrapment occurs when a persor
gets caught on a subngexd object or stuck
in the mud. You should never put your fee
down if you find yourself caught in the
flow of water.

3.5.8. Electricity

In an urban environment rescuers
may be working close to electricity cables
as the flood water rises.




3.5.9. Floating debris

Within the flow, moving along with
the water is likely to be floating objects.
These have the potential to becom
hazards and can affect the flow of water.

3.5.10. Strainers

Strainers are objects that allow water to
pass through but hold larger solid objects.
It can be a natural object, such as a tres
hanging in the water, or manmade, such a
gates or railings. In either case, the
responders should avoid op@ng up
stream of a known strainer.

3.5.11. Animals

Dangerous animals may be found in the
flood water. Staydart and keep away if
you see any. Warn others if you can.

3.5.12. Under water objects

Responders should be ware of injuring
themselves on dangerous objects such a
sharp rocks, broken glass or under water
debris. Foot protection or shoes shuld be
worn shergossible.

REVIEW

The participantdearnt about:-

3.1. Study of wateflow

3.2. Different types of water bodies.

3.3. Properties of water bodies and effect on rescue operation.
3.4. Definition of flood, types and effects.

3.5. Water bodies Hazards




LESSONO4

SWIMMING & LIFE SAVING SKILLS

CONTENT

OBJECTIVES:

Upon completion of this lesson, you Wik able to understand

4.1.
4.2.
4.3.
4.4.
4.5.

Swimming in General
Importance

Different swimming styles
Under wateswimming
SelfRescue swimming

4.1. SWIMMING IN GENERAL

l

INTRO DUCTION
Swimming is an activity of propelling oneself through water using the limbs
DEFINITION

Swimming is the selpropulsion of a person through water ciymbined arm
and leg motions and the natural flotation of the body.

1 It can be a fun leisure drsports activity.
1 Itisreallyagood lowimpact way of staying in shape.
1 It could potentially save your life and others.

Ml m‘m e
A\

I

[ .

Y AIbIN

T




4.2. IMPORTANCE

It helps the rescuer to overcome the fear of water and as well as builg] the

confidence of rescuer during rescue.
It helps the rescuer to save their life as well as of other during disaster orjany

unforeseen situation.
It provides full body exercise.
Increases heart rate without putting stress on the body.

Improves strength.

4.3. DIFFERENT SWIMMING STYLE

1 BASIC SKILLS | N SWIMMING
There are seven basic skills in swimming which are as fellows

4.3.1. Blowing Bubbles
It improves breathing technique.
M Drill #1:

In shallow water, hold your breath
and then crouch down so that your—
head gets uret water. Hold for some \
seconds rad then come back up.

1 Drill #2:

Same as drill #1, but exhale under
water through the nose so that you
blow bubbles.

M Drill #3:

Same as drill #2, except that you now
blow bubbles both out of your nose
and your mouth

1 Drill #4:

In shallow watercrouch so that the
water surface is between your nose
and your mouth.

Now practice inhaling through the
nose above water and exhaling |
through the mouth under water.



7 Drill #5:

In shallow water, submerge your face
and blow bubbles out of the mouth,
nose or both.

Then grab the border of the pool anc
try to get into a horizontal position

face down while still blowing air out

of the mouth and nose.

M Drill #6:

Still in shallow water blow of bubble
so that your head rhythmically goes
in and out of thavater. Exhale while
your head is submerged and inhale

while your head is emerged. A - N
~Drill 6

4.3.2.Gliding through water

1 Gliding helps you to get used to the
sensation of moving through theater
headfirst.

Try gently pushing off the side wall of
the pool, with yor arms stretched out,
in front of your head.

Keep your head faedown in the
water and glide until you slow down.

4.3.3. Floating technique

1 Every rescuer canand should learn
how to float in water. Knowing how to
fl oat can save on
first step in learning how to swim
freestyle.

The human body si by weight,
roughly two third ofwater. This means
your density is similar to that of water.
Thus, you shoul dnc
to float on top of the water.




4.3.4. Types of floating

4.3.4.1. Horizontal Survival Float (Back Float)

How to back float?

Prepare to float on your back.
Adjust your head.
Lift chin.
Position arms correctly.
Arch back slightly.
Lift chest.
Knees bend.
1 Move your arms and legs slowly.

43411. Dead manos f

Lying on the prondface down in
water) with minimal leg movement,
and staying afloat with the natural
buoyancy. Lift the head to breathe
only then back to floating. This style
Is only to stay afloat and to rest.

4.3.4.1.2. Starfish float

The starfish float is a basic swimming

technique. To, do so, you float On  The stasfish Float
your back or your chest in a

horizontal position with the arms and

legs spread

4.3.4.1.3. Drown proofing

1 It is commonly used in adult special
rescuer training.

1 In the drown proofing survival
technique, the subject floats in a
relaxed, neavertical posture, with
the top of the head just above the
surface.




4.3.4.1.4. Treading water

ater ik

Water treading is an aspect of swimmi
that involves a swimmer staying in ~
vertical position in the water whil

keeping his or her head above
surfa@ of the water.

It is a combination of an eggbeater Ki
and sculling.

4.3.4.1.5. Doggy paddle

1 This technique combining basic kickin =
with paddling arms. (Most oén with
head out of the water)

Float upright in the water and take
deep breath.

Lower your fae into the water (keeping
your mouth closed) and bring your arm
forward to rest at water level.

Relax in this position until you need tc
take in more air

Raise your head above the surfac |
Treading water and exhale. Take anoth
breath and return to thelaxed position.
Combining basic kicking with paddling
arms. (Most often with head out of the [
water).

4.3.4.1.6. Flutter kick

The primary purpose of the flutter kick is &
not propulsion but keeping the legs up ar &
in the shadow of the upper body an i
assisting bog rotation for arm strokes.

Front flutter 7 Freestyle

To flutter kick, start byushing one
of your legs down into the water with
your toes pointed and turned slightly
inward




Back flutter 7 Backstroke

The flutter kick is a simpland
efficient kickused in the front
crawl/freestyle stroke, but also in
the backstroke.

434.1.7. Coordination

takes time to master these skills in order to be a better swimmer.

4.3.5.SWIMMING STYLE/ STROKES

There are four swimming strokes

4.35.1. Freestyle
4.3.5.2. Backstroke
4.3.5.3. Breaststroke
4.3.5.4. Butterfly

4351 FEREESTYLE

This is the most popular stroke and tt
easiest for beginners to learn. It is
simple flutter kick and windmill arm §
motion, like the backstroke, only on you
belly, The most difficult part is
coordinating the breathing since yot
face is in the water most of the time.

4.3.5.1.1. The leg kick:

1 It's a flutter kick where the legs kick in an alternating order.
1 Bend the knees slightly.

1 Relax the feet and ankles (they should lo@oat floppy).

1 Emphasize the dowkick for propulsion.

4.35.1.2.The arm stroke:

1 Move the arms in an alternatin
windmill motion. \
f Pull each arm through the wat N PR
with equal strength and arm reach ove;l:rrl;:veater
ensure that you swim straight. ‘  snnteschaon
Pull arms underwater in an
pattern.
Cup the hands but keep the wri """ pposite arms pullsdown and
and hand relaxed during recovery. back towards the hip

3 Elbow bends and
'\ leads upwards




4.3.5.1.3. Breathing:

1 Raise one arm to begin the stroke.
the shoulder rises, turn the head
catch a breath.

the water to breathDo not lift the

head because it will slow you down N g :

Take as many breaths as necessary and then exhale through thejnos
and mouth when the head returns to the water.

Repeat the head turn to the other side in coordination with fhe
beginning of the opposite arm stroke.

4.3.5.2. BACKSTROKE

1 Similar to the freestyle in that yc-;
use an alternate windmill arm stro
and flutter kick.
Two keys to a proper backstroke : f
that your arms move with equ !
strength, otherwise you will swim ¢ @
to one side, and that your body rc
from side toside so that your arn .2
catch enough water to propel y g
forward.

4.35.2.1.The leg kick:

1 It's a flutter kick where the le¢ .
kick in an alternating order. e
Bend the knees slightly.

Relax the feet and ankles (th
should be almost floppy).

1 Emphasize the ugick for propulsion.

4.3.5.2.2.The arm stroke:

1 Move the arms in an alternatin
windmill pattern as they rotate al =
pass your face.

1 Cup the hands, and the thut
leaves the water first.

1 Move the hands in an "s" patte
when they are pushing the water




4.3.5.2.3.Breathing:

1 Keep your head back and ey~
toward the ceiling.
You can find your own breathin
pattern with the backstrok | g
because the breathing is le
coordinated with the arms and kit
than other strokes since your he !
should always be out of the watel |

4.3.5.3. BREASTSTROKE

This is a difficult strokein comparisor
to free style The basics are that yo
arms pull, you breathe, you kick (ari
alternate with the kick), and you glide.

4.3.5.3.1.The leg kick:

1 Bring the knees to chest.

1 Thrust the Ilegs backward an
straight.

1 Snapthe legs together to push th
water and propel you forward (frog
kick).

4.3.5.3.2.The arm stroke:

{ Start with the arms overhead.

{1 Pull on the water, and bring arm
toward the chest.

Keep the hands cupped.
Return arms to starting position.

4.3.5.3.3.Breathing:

Breahe every time you stroke
with your arms.

Conminch o




4.354. BUTTERFLY STROKE

During the stroke, the legs mo\
together in a dolphin kick (imagine
mermaid), the arms move together
push the water downward and backwe B
and the torso undulates like
earhworm as the body moves forwa
through the water.

4.3.5.4.1. The leg kick:

1 Bend the knees slightly, and ke
them together.

1 Make a downward thrust b
straightening the knees and whippi
the feet downward.

9 There should be two kicks for eve
arm stroke.

4.355. The arm stroke:

1 Move the arms together, and pu
through the water with the hand
cupped.

Face the palms outward, and pre
down and outward.
Swing the arms forward above th
water in a sweeping motion tc
complete the stroke.

4.3.5.6. Breathing:

Breathe at the ehof the arm stroke.




44. UNDER WATER SWIMMING

Swimming underwater is an important skill to learn. It can help fjo

develop water confidence, breath holding techniques, relaxation in the whter
and develop an awareness of body movement in water. It helpssttwep
swimmers to improve the distance gained with their dives and turns; isjan
important water safety skill; and can used in scenarios such as swimrjing
away from a fire, under an oil slick or boat and retrieving submerggedtsb

Or an unconscious perso

4.4.1. Safety Issues

1 Underwater swimmingshould be combined with other teaching such s

swimmng, water safety and safety gears (fingther than having a
prolonged time teaching and perfecting under water techniques [pnd
distances.

freestyle leg action with fins would be the preferred stroke.

The use of fins does reduce energy expenditure significantly aretna
action is not necessary, so they are held at the side of the body.

An arm should be extended beyond the head to guard against subméjrgec

objects if swimming in murky water or surfacing by boats.

4.4.2. Modified breaststroke action

1

The stroking is slowwith a prolonged ——————— —
glide after the arm pull and a short._~_ S
pause after # kick. This is to save 0 =
energy.

The arm pull is extaed past the hips

to the thigh.

The arms recover clesto the body as

the legs kick.

To maintain depth the head is kept low

and thechin is inclined to the chest.
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Eyes should be pen during the /‘Y )
underwater swim. \/f A\ —=
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Surface before running out of breath.

When surfacing lead with one hand or Modified Breastsiroke Act
rotate on to the baCk to IOOk for oairne reaststroke Action
potential hazards.



4.4.3. Swimming underwater while searching for objects

1 The safer way to approach a submerged object in deep water is to
surface dive in clear water and a feet first dive in murky water.

1 A series of short dives is preferableagrolong dive as this could cause
fatigue.

1 A systematic search pattern hade established.

45. SELF-RESCUE SWIMMING

4.5.1.What you should do if you enter the water

o If arescuer enters the water they should be aware of:
1 The dangers of the water and objects under the water
1 Others in the water who may panic and grab the rescuer.

0 A rescue that requires swimming should only be attempted if the rescuer
been trained in how to swim and conduct rescues in moving water.

o Swimming in flowing water is extremely dangerous. However, if you fi
yourself in water you should attempt a geMcueusing the following
techniques:

4511 Defensive swimming
45.1.2. Aggressive swimming

45.1.1. Defensive swimming

1 Defensive swimming is designed to red
the risk of injury and potential fo
entrapment.

In the defensive swimming position, t
swimmer is on their back witltheir feet
pointed downstream. Their hips are as ¢
to the surface as possible. This posi
helps to minimize the chance of imp.
injury in moving water, as the swimmer ¢
fend off objects using their feet.

Downstrea
The arms can be used in a large backst "\
action, which slows the swimmer down &
allows the swimmer to angle their body so
the current can push them in the right
direction.




45.1.2. Aggressive swimming

9 Aggressive swimming techniques can Direction of flow
used to cross river currents, and make r:
progress to azde area.

To swim aggressively, the swimmer ro
onto their front in the water. The swimm
can now use a more powerful front cre
style stroke to move in the water at a fa:
rate. They can then use their body to ar
themselves to the point of safety

4.5.2. Escaping from a strainer

If you cannot avoid a strainer then the sa

way to escape is to try to swim over it:

1 Swim strongly towards the strainer.

1 Extend your arms just before reachi
the strainer.
Grab the strainer and push your bc
over it, kickng hard at the same time.

4.5.3. Defensive techniques

A situation may arise where asoeier will need to use defenteavoid contact

with a person in difficulty. For example, in a boating incident, you may fifjd
yourself in a range of a panicked person. Atiales it is essential to maintain &
safe distance from a person in trouble and therefore defensive positions mayjjnee:
to be adopted.

45.3.1. Defensive Position

This position allows the rescuer to reverse away quickly should this be necespary

1 Maintain a saf distance from the person in difficulty.

1 Tuck the legs rapidly under the body.
91 Push the legs forwards.
1 Make a final assessment from this safe position.

45.3.2. Reverse

The person in difficulty attempts to grasp the rescuer.



How

91 Tuck the legs rapidly undéne body and pudihoseforwards as in the
defensive position.

1 Kick away vigorously.
1 Readopt the defensive position.

4.5.3.3. Blocking

The person in difficulty lunges suddenly at a rescuer before it is possible foifthe
rescuer to move away. While a descriptaf blocking has been provided, the
safest way to perform a rescue is to keep a safe distance between the rescUfer a
the person difficulty.

How

1 Raise aleg or aid to block the perso

T Push against the
preferably in the chest area.

1 Swimaway or submerge if necessar

4.5.3.4. Two People Locked Together

1 A situation may arise when poor swimmers grasp each other in an attgympt
to remain on the surface.

1 This is a very dangerous situation where the following procedurelis
recommended:

a) Cooperative svimmers

1 Place a buoyant aid between the two people.
1 One or both people may hold the aid (depending on the size of the aid).
1 Tow the people to safety, singly or together.

b) Non -cooperative swimmers (If they will not grab the aid)

1 Come from behind onef the swimmers, place the aid in the centre of thje
two swimmers, and use force to pull the swimmers off each other,[jby
holding onto one swimmer under the armpits and using the defenfive
position to push off the other swimmers chest.

The person who yoare holding onto tells them to calm down, the othgr
swimmer should be holding onto the aid provided, use an accompafpied
rescue whilst towing the other swimmer in to safety.



4.5.4. SURVIVAL STRATEGIES AND TECHNIQUES

a) Survival in deep water depends on the abilityo use the following:

1 Knowledgei to understand what to do
1 Judgementi to decide what to do
9 Skill 7 to perform what is required
1 Fitnessi to achieve the desired results

b) Swimmers in survival situations should remain calm and consider thg
following:

=

Winds, currents or tide strength and direction
Distance from safety

Ability to swim safely

The possibility of someone on the shore coming to help
The weather and water conditions

Air and water temperature

Whether a craft will remain floating or smerge
Whether the craft can be held

What buoyant objects would help floatation
Theclothing being worn

Whether to remove heavy clothing

l
)l
)l
l
)l
)l
l
)l
)l
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c) To survivein cold water immersion:
Cold Water Immersion (cont.)

Wear a PFD and prOteCtive clothing H.E.L.P.—Heat Escape Lessening Postures
Grasp large floatation aid or bc If alone: With others:
wrekage if available and climb ¢
high out of the water as possible.
Avoid immersing the head.
Adopt a HELP or huddle position.

1 Remain as still as possible.

4.5.5.CONCEPT OF PERSONAL SURVIVAL SKILL

Survival: If you venture in, on or near water you need tovkiow to perform
personal

o survival skill in case emergency occurs

1 Knowledge of a range of survival strategies and techniques.
91 Development of judgement in selecting the most suitable survivipg
techniques.



Knowledge of the degree of risk in specific enegrgies, e.g. cold water,
currents, waves etc.
Development of swimming skills to be used in case of an accident.

devices.
1 Physical condition and endurance.

If possible practice under saiision in both familiar and unfamiliar
environments e.g. cold murky water which is influenced by winds, waves {jnd
currents. This will help yoto:

1 Recognize dangers more easily.
1 Assess distance.
1 Assess your own ability

4.5.6. CONCEPT OF GROUP SURVIVAL SKILL

In addition to the principles of survival outlined above for an individual, tlge
following additional points may be considered for group survival situations.

How

1 Make 2 lines and pair up by facing one another
Give every person in the group a number
Use adls effectively.
Swim survivalstrokes
Line 1 should swim survival backstroke whilst line 2 swims survivil
breaststroke, this ensures that each pair are keeping an eye on one anojjher
Swim slow with relaxed strokes while keeping your head out of the wate
Supervise the weaker swimmers and put them in between line 1 and 2
Stay together as a group and encourage each other
When the group becomes tired and to avoid muscle fatigue swim thrglugh
line 1 to change your stroke and fios in the water.

REVIEW -

The participants learnt about:-

4.1.
4.2.
4.3.
4.4.
4.5.

Swimming in General
Importance

Different swimming styles
Under water swimming
SeltRescue swimming
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OBJECTIVES

Upon completion of this lesson, you wilbe able to list

5.1. Search Method techniques

5.2. Common water emergencies and water hazards
5.3. Shore based dry rescue methods

5.4. Rescue techniques

5.5. Steps for water based rescue

5.6. Communication

5.1. SEARCH METHOD TECHNIQUES

Typesof Search Method techniques: TheFollowing Search methods adesigned
to maximize area coverage and improve the chances of locating submergbgects or
victims efficiently.

{1 Circular Search Pattern : - An underwater circular,
search is a procedure conducted by a divers ~
swimming at aseries of distances (radii) aroundja =~~~ .
fixed reference point. The circular search is simplea " * == 4
requires little equipment. It is useful where the =
position of the objects of the search is known with
reasonable accuracy. -

Jackstay Search Pattern+ : This method is suitable
for large areas with flat bottoms and minimal current.
A guide line (jackstay) is anchored across the searcl
area, and divers move along it in a systematic-side
to-side pattern. Once one sweep is completed, |the
line is moved slightl, and the pattern is repeated. It
ensures thorough and organized coverage.




1 Snag linesearch: - In this technique, a snag lin
often fitted with hooks or sensors is towed to det
submerged objects. It is a systematic method 1
aims to provide ull coverage of the search area*
The effectiveness depends on the width of t
sweep or sensor swath, which in turn depends
the detection equipment used. It is particula
useful for locating items that can be physically
caught or sensed by thad.

Swim line search:Divers form a straight line an
move forward together, scanning the designate¢ ¢ ¢ ¢
area. It is often used in underwater search and '
recovery operations. This pattern ensures uniform
coverage and is especially effective in open water
environments with good visibility.

Pendulum (along walls) = A search pattern where &
swimmer moves in an arc, stopping and changing
direction at the end of each arc, resembling a
pendulum swingThistechnique involves a diver
moving in an arc aing a wall or

vertical surface, changing direction at each end of
arc. It mimics a pendulumswing and is ideal for

hidden.

Grid search (Double Line) :- This method nvolves
searchers moving in a systematic zigzag or snal
motion across a defined area. It is particularly effect
in shallow waters or small water bodies like pon
canals, or submerged structures. This pattern ensure: /
the entire area is thorough covered without = | |} |}~
overlapping or missing sections. It is widely used .wosmrmenmme
ground and shallow water rescue teams during search

and recovery operations.

SONAR basedSearch - SONAR (Sound Navigation

and Ranging) search techniques utilize sdan or

multi-beam sonar systems to map underwater terrain.

These sonar devices emit sound waves and analyze

the echoes that bounce back to detect underwater

structures, terrain changes, or submerged objects.

SONAR equipment is typically mounted on boats,

enabling searcteamso survey larger or deeper areas efficiently without dirgjct
human entry into potentially hazardous waters. It is especially useful in mujfky
or deep water where visual searches are not possible.
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1 ROV (Remotely Operated Vehicle) Search This | -~
method involves deploying underwater robotSas @ =
equipped with cameras and lights. ROVs afx
controlled remotely and can navigate deep Qe
dangerous waters where diver safety is a concegh
These vehicles provide retine video footage an
are useful for inspecting sulemged structures, S
identifying hazards, or recovering objects in risky underwater environmentf.
ROVs significantly enhance safety and efficiency in dee@ or complex

underwater missions.

Magnet Search: Magnet searching is a basic yet
effective techniga for locating metal objects i,.w,
water. A strong magnet is tied to a rope and thro (\
into the water, then dragged along the bottom t
attract and retrieve metal items. This method *5* \
costeffective and ideal for locating tools, Weapons\,b

or metallic debrisn | ak e s, rivers, or
archaeological, and recovery operations.

COMMON WATER EMERGENCIES AND WATER
HAZARDS

Hazards atvater rescue incidents are incredibly hazardous to crews and can
quickly become dynamic incidents. deeincidents pose risk of injury or deat
from drowning and/or trauma to both victims and rescuers.

5.2.1. Sub-surface Hazards

1 Entrapment in storm drain or holes foot entrapments
5.2.1.1. Failed roads or walkways

5.2.1.2. Subsurface currents

5.2.1.3. Water travelling underground

5.2.1.4. Swift water hazards

5.2.1.5. Debris (top, suspended, bottom)
5.2.1.6. Strainers

5.2.1.7. Holes

5.2.1.8. Rocks

5.2.1.9. Man-made objects

5.3. SHORE BASED DRY RESCUE METHODS

5.3.1. Commonly there are two types of rescue




5.3.1.1. Shore-based rescues

Any rescue where the rescuers remain on shore is safer than one if§ the
water. Most common are when rescuers on land coach a swimmer, regich ¢
swimmer or throw ropes to a swimmer.

5.3.1.2. Boat-assisted/based rescues

Risk increases when leaving shore. Boat can be used to ferry equipnjent,
patient evacuation, Boat is used for the alctascue. This requires moreg
skill and creates more danger.

Rescue Principles

Awarenessi 1)  Recognition of an emergency
2)  Accepting responsibility
Assessment 1)  Making informed judgments
Action - 1)  Planning the action
2)  Effecting the rescue
After care - 1)  Aid given until medical arrives

5.4. RESCUE TECHNIQUES

1 Water rescue techniques are essential skills that can save lives
9 As aquatic activities become increasingly populais important for rescuers
to understand how to rescue. Tdare two types of rescue techniques.

54.1. DRY RESCUE (Non Swimminq)

54.1.1. Reach
54.1.2. Throw
54.1.3. Wade
54.14. Row

54.2. WET RESCUE (SwimminQ)
o Tow Method:-

Cross chest tow
Head tow
Clothing tow
Armpit tow
Double armpit tow
Vice grip tow
Support tow

Wrist tow

Chin tow
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5.4.3. Dry Rescue (Nm Swimming)
54.3.1. REACH

1 Use a pike pole or rubbish hook to ree |
out to a victim thats floating inwater
andpull them to the shore.

Always hold the tool on the downstrea
side of your body.

You may choose to tie yourself in
edge protectiorto avoid drgged into
water by the victim.

Never tie a rope around yourself
someone that may enter the water.

o Wheni

1 The person in difficulty is near the edc

then nomaswimmers have to affect With a long stick, a scarf, clothes or anything else.
rescue alone. Crouch or lie down to avoid being pulled in.

0 Howi

1 Lie down with chest on the ground t
increasestability.
Give an aid and instruct the person
hold it.

1 Reassure the person steadily to safety

- Reach rescue is the safest fo
0 Use of Rescue aid: rescuer, should always be

considered first in any emergency.

1 Rigid- branch, stick, umbrella, etc.
1 Non-rigid - towel, rope or clothing. A rigid aid should be the first choice

54.3.2. THROW:

Use a water @scue throw rope bag &
floating device on a rope thrown to [
victim. Always have the rope on ftl
downstream side of your body. U
voice instructions the victim to rea
and hold onto the rope.

o When?
1 Reach rescue is not possible.
1 Victim is slightly far avay from river bank.




o How?

Reassure the person in difficulty.
. ) Throw

Choose a suitable aid, preferably o i R S T
which can be eas”y grasped_ person. Otherwise throw something that will

. . float - a ball, a plastic bottle, a lifebouy...this
Tell the person that something is to | | will keep the person afloat until help comes.
thrown and how to use it.
Stand well clear of the edge and thrc
the aid, under armor over arm,
depending on the type of aid ar
distance to the person.
Attempt to | and ' Thiscanbeused by weak and
reach of the person. non-swimmer when person in
Instruct the person to hold the aid and difficulty is too far away.

kick

5.4.33. WADE

A wade rescue is used whameach an
throw rescue is unsuitable and e Wade

conditions of the water permit a safe entr _ ,
Test the depth with a long stick before

wading in and then use the stick to reach

Wade rescue (walk into the water):
out. Hold on to someone else or the bank.

o When?

1 Attempts to reach and throw have b
unsuccessful.

9 This technique brings the resct
nearer to the person in difficulty ai
enablesa reach or throw rescue to
attempted.

o How?

Reassure the person in difficulty.

Enter shallow water safety, if possible taking a rescue aid e.g. a stic
test the depth.

Wade by sliding the feet carefully alone the bottom testinglépeh with
the reaching aid.

Reach with the diwhen the person is close enough.




54.3.4. ROW

Row

If a person in difficulty cannot be reach:
from the land or shallow water the resct | i e e il ne porson on boari in case

they panic and capsize the boat.

may be enter deep water to extend the re
with an aid, provided that is possible

keep a firm hold on the edge throughtha
rescue.

o When?

WhenThrow and wade rescue is not possible because of the depth ojf the
water. This is an effective and safe technitpueescue the victim by the use o
rescue raft and boats (IRB).

o How?

91 If a rowboat is available, ROW to the victimcathen use an oar or paddle
to pull the victim to the stern.

1 Let the victim hold onto the stern as you paddle to shore. If the victim is joo
weak, hold onto him or her until help arrives.

1 If using a powerboat, stop the engine and glide to the victim fitwen
downwind side.

54.4. WET RESCUE (Swimming)

544.1. CONTACT RESCUES
Unconscious and conscious pergoWho is in distress, may need to [pe
calmed by being supported so that the head andddsuhre clear of thi
water.

5.4.4.2. CONTACT TOWING TECHNIQUES
An effective ontact tow must;

Keep the personoés wajt e

to keep resistance to a minimum.

All ow freedom for the rescuer s [Isw
Make only reasonableedmands wupon the resculer
consistent with the water conditions and distance to be covered.

Contr ol the unconscious personbo
kept open and water does not wash over the face.

The following contacrescue techniques may be used to carry out a rescue



5.4.42.1. Cross chest tow

Use the cross chest carry when rescuir
victim through heavy surf. It is a goc
passive victim rear rescue but is m
tiring than other rescues.Approach 1
victim from behind ad level him off
(described in armpitows). Encircle his
chest withone arm. You can use your ot
hand on his side to help position him int
secure position.

5.4.4.2.2.Head tow

I FANY K2fR 27
head is required

5.4.4.2.3. Clothing tow

§ Only wsed with an unconscious casualt &
It is graded a RED rescue because
requires direct contact with the casualty.

1 One hand supports the back of tt g
casualtyds head to

5.4.4.2.4. Armpit tow e

It is necessary to control the body posit N
of the unconscious person and the res
does not have the swimming power

perform a cross chest tow

5.4.4.2.5.Double armpit tow

An entry is required from a height of mol
than one meter into known deep water.
feetfirst entry is safer than a heé#ibt
entry, especially when the water has deb
floating on it. This entry is primarily used i
emergencies.




5.4.4.2.6.Vice grip tow
The person in difficulty has a suspect :

spinal injury.

5.4.4.2.7.\Wrist tow

methods are unsuccessful.

NEVER use a wrist tow with & *
unconscious swimmer. A wrist tow does |-
maintain an open airway

5.4.4.2.8. Chin tow

keeps the personds g8 ||
as possible, it aws the rescuer to swir == - <

persons.

54.4.3. NON CONTACT RESCEUS
o How?

Select a suitable towing aid.

Enter the water.

Use suitable approadbchniques.

Adopt a defensive position and tell the person what is going to be dorfe.
When it is safe, pass the aid to the person retaining hold of one end jof tf
aid.

Instruct the person to hold the aid with two hands.

Stretch out on the front with heag.u

Turn over into the back.




54.4.4. Entry & Exit during swimming Rescue

1 In selecting the most appropria*:
method of entry & exit, the life save g
must camsider the Water condition.
Height of the starting point
Type of aid selected for the rescue
Condition ofthe bottom.

Condition of the person in difficulty.
Urgency for entering the water.
Best place for exit after rescue.

Approach during Swimming Rescue

Headfirst surface diveA headfirst surface dive should be used whe
water conditions are known to Isafe. It is used when escaping fro
danger or when recovering a submerged person.

Feetfirst surface dive A feetfirst surface dive can be used whe
searching unclear water and for escaping from under upturned bgjats.
The extended fedirst surface divas used when a quick submersion i
required where as a controlled fdéest surface dive is when a slowe

and controlled descent is required.

When the water is murky, shallow and state of bottom is unknownj a
wading approach must be used. This appr@ésh applies the life saver

to move as quickly and as safely as possible to a suitable point fljom
which he begins to swim.

During the swim out the rescuer should balance the need for the sjjeed
with need of conserve energy for a possible difficult ret&wim fins
can be of great assistance to those who can use them.

Recovery of a submerged Person
Onreaching the submerge person

1 Get into a position cke to the head of

the person

1 Grasp he person under the armpits.

1 If possible, push of the bottomitiv
feet to assist in raising the person tc
the surface.



54.4.7. Approach during Swimming Rescue

1 Recoqising the victim

9 Calling for backup

1 Retrieving and securing the patient
1 Returning patient to shore

5.5. STEPS FOR WATER BASED RESCUE
5.5.1. CATEGORIES OF PERSONS IN DIFFICULTY

5.5.1.1.Priorities of Rescue

When more than one person is in difficulty, the rescuer must consider whip to
help first. Normally, attention should first be given to securing and supporiing
conscious people. Of these, rorimmers should be givenp priority because

they are in danger of losing consciousness. However, it may be possible to
provide early support to other people quickly and easily without significarjfly
delaying the rescue of nonswimmers. Attention can then be given to unconsious
or submerged people.

When rescuing multiple swimmers in difficulty, the following swimmer
should be rescued in the order shown below (the precise order of rescueg will
however be determined by the nature of the emergency).

a) Non-swimmer

b) Weak swimmer
¢) Injured Swimmer
d) Unconscious

55.1.1. Rescue teard sesponsibilities

In all rescue situations there is one overriding set of priorities, which igjto
maintain the following hierarchy of responsibility at all times.

a) Own safety

1 Your safety must always come fir
Ignoring this priority may place you
risk of becoming a casualty, along w g
your team. :



1 Personal safety involves working within your own capacity. It is you
responsibility to relocate yourself to a position of safety if you feel you arjg
working beyondyour capacity. You must always be aware of fatigue ang
tiredness.

T You cannot save someone el se if Jlyc

b) Team Safety
1 Always consider the collective ability of the team to carry out the resque
task within the limits of the operahal briefing.

1 To function successfully as a team, communication between all tgpm
members must be clear, concise and relevant.

c) Victim safety
1 When rescued the casualties become the responsibility of the team andimus

be provided with instruction on persdnsafety and where to place
themselves.

d) Equipment Safety

1 Equipment for rescue and transportation is a valuable asset to both the [fean

and to any casualties when operating and carrying out rescues in a fjood

environment.

1 Although flood rescuers go todhaid of a casualty, the primary role of ou
equipment is to transport us to safety or aid inre=l€ue if the situation
becomes too dangerous.

5.5.1.2. Child Safety during flood disaster

Floods come with alarming sigr
andgive timeto evacuate your hous
to go to safer areas with yot
children, which have low/no flooc ‘ _ g
threats. Hence d NSE & - |y
prepare well in advance to be able Ve '
get away from floods safely. Alsc
being aware and practive can help
you lead the rescue and help ott
parents ad their children too.

a) Do these before you leave your houde teachyour child as well

Here is the |1ist of essential s y
good time to teach your child abojut
lifesaver skill



Dry fruits, Nuts and Packed Canned Foods. Focus more on utility and les
taste.

Drinking Water in small containers in case you have an infant/toddler so fhat
i tds easy to sip.

Plastic tent, disposables and plastic sealed packets to store foodanisss
Sticks which can help you and your children to walk through shallow watlgrs
as well as help you to test the depth of water.

Essential Medicines and supplements for your family.

Turn off the Electricity suppdoff
through Mains.

Close the doors completely to restrict the inflow of flood water

when you need to
Secure outdoor furniture or other items that might float away and beco
potential hazard for others

the least chances of getting wet

b)Dondt s: Ensure that vyour

1 Try and stay away from flood watel

/

do not attempt to swim, whalor drive gwy gafe DMI’II)g Natllml

Disaster
through the area. Also let your childr g 4!
know of it in advance and keep a vi
to ensure their safety
Be aware of areas where flcadter
has receded or will so. Roadways ¢ §
tracks can weaken and could collag
Hence follow instructions of he
authorities leading rescue
Avoid downed power lines and muddy waters where power lines may hjave
fallen. Essentially, let the child know not to walk bare foot in mud waters &
try to remain in camps/designated area
Do not drink tap water until advisday the Health Advisory in your local ares
that the water is safe to drink

TYPES OF ENTRIES
For all entries and exits remember to:

1 Carefully assess the area to determine the best method of entry and exit
1 Choose an entry that offers complete safety
1 Always consider the depth when entering




5521 SlideIn

The depth of water and state of the bottom are unknown. This entry is
controlled and safe, allowing the feet and an aid to feel for unseen obstijcles
below the surface.

5521.1. Wade In

The water is shallow and theonditions are unknown. The entry ig
controlled and safe, allowing the feet and an aid to feel for unsgen
obstacles below the surface.

55212 Step In

The water is clear, the depth known and the bottom free from obstaclefp. Tt
entry is most appropriate for arealere the entry point is not much highjer
than the water level.

55.2.1.3. Compact Jump

An entry is required from a height of more than one meter into known|fdeej
water. A feeffirst entry is safer than a heéitst entry, especially when thg
water has debris floaiy on it. This entry is primarily used in emergenciey.

55.2.14. Standing and Shallow Dive
The water is known to be deep and free of obstacles.
55.2.15. Stride

A rescuer needs to watch the person in difficulty and entry is to be [fnad
from a low height into water known b free of obstacles.

55.2.16. Accidental Fall In

A fall into the water occurs unexpectedly and requires the person to gyote
the head

553. SEARCH PATTERNS
55.3.1 Recovering a Submerged Person

1 If the rescuer has observed the person in difficulty submerggingr e
prior to or during the approach, the location of the body will be knoyyn
and recovery of the body can be performed without delay. Howevelf if
the location of the body is not known, a search will be necessary.

Lakes, dams and rivers have areas okywurater. An unconscious body
that submerges in these areas maybe lost from sight. The only indicdtion
of the personb6és | ocation may biI



5532 Parallel Patten Team Search

One person takes charge to coordinate the rescue

A second person is sent for help

The remaining rescuers, including the coordinator, space themselvegjat a
distance where they can see the rescuers either sides when underwafer
The rescuers must perform the search in parallel lindeMaolg the
backing up tehnique.To turn the group, the end person acts as a pivotjfto
ensure the whole search area is covered.It is important to know refergnce
points on land from which to monitor the area that has to be searcljed
During a river search remember to check the rivelbank first.

5533 Shallow Water Team Search

Shallow water areas are best searched using the following procedure
One person takes charge to coordir g
the rescue

Second person is sent for help. If t
emergency occurs in a location whi

is difficult to find, the coordinatior [
may instruct the person.

The remaining members, includir
the coordinator from a straight lin
Link elbows and walk through th
area carefully to perform the search

55.34  Shallow water individual Search

If a lone rescuer is requado perform a search in shallow water,
following technique should be used.
Call for help while scanning the area
from shore.

Wade to furthest likely location.

Walk back and forth in lines parallel
to the shore, moving closer to the
shore on each sweep

Ensure all area is covered including
bank.

L °




5535 Deep Water SearchHGroup Searching / Parallel Pattern

|

T One person takes charge to coordine
the search and rescue. i §
{1 Another person is sent for help an oresls
upon return person a search from tt §
shore.
They mus perform the search in ==
parallel lines, ensuring that the line
are maintained so that they can st
the person on either side.

5.54. RECOVERY AND RESUSCITATION IN THE WATER

During the course of a rescue, it may be necessary to commence rgfscue
breathing whilestill in the water. Chest compressions are not possible in fhe
water but successful rescue breathing has been documented on many occasjons
The principles of resuscitation in the water are similar to those for resuscitgfion
on land.

Establish a clear avay

Ensure the head is tilted and the chin lifted.

Check for the presence or absence of breathing.

If breathing is absent, commence rescue breathing.

Complete the rescue and extract the casualty from the water as sog¢h a
possible. This may mean notdertaking rescue breathing on the way tjp
safety.

Continue with DRSABCD action plan. (DRSABCD stands for Dangd,
Response, Send, Airway, Breathing, CPR and Defibrillation)

If the person cannot be removed from the water for any reason then [t is
reasonabléo continue rescue breathing until the casualty is rescued from(ghe
water. The rate for rescue breathing in the water 48QLBreaths per minute

(1 breath every 4 seconds) irrespe

5.5.4.1.Shallow water resuscitation

by the rescuerébés body and

be used to provide such support.

If it is possible to perform rescue breathing successfully in the water, tjen
it may be safe to continue there. In general, the casualty should be quickly
moved to dry land, to enable CPR to be commenced as soon as possiljle.



55.4.2. Deepwater resuscitation

1 When learning deewater rescue breathingescuerswill find that the
most effetive way to establish a clear airway is to allow the unconscigus
persondés body to hang verticalljy
be done by placing one hand under the head, and the other on the fgke t«
appl a head tilt and chin support.
To be dle to perform efficient deewater rescue breathing, rescuers negfd
to practice using a variety of buoyant aids.
For deep water rescue breathing at an edge, the rescuer uses the eqfge fi
support. Inwater resuscitation rescue breaths should be performaathim
tol nose. The same vertical position is required.
9 All efforts should be made to remove the casualty from the water as spon
as possible to commence CPR
55.5. ASSISTED LIFTS AFTER RESCUEING

A successful rescue requires the person in difficulty to be rednovassisted

from the water and moved to a place of safety. The removal should be cajried
out as quickly as possible with the minimum risk of accident to both fhe
person in difficulty and the rescuer, and with minimum interruption to tpe
performance ofasuscitation, should this be required.

Lifting and Landing

A successful rescue requires the person in difficulty to be removed or assjsted
from the water and moved to a place of safety. The removed from the whter
should be carried out as quickly as pdssitvith the minimum risk of
accidentto both the person in difficulty and lifesaver and with minimu
interruption to the performance of resuscitation should this be required.

Categories ofLifting

The method of liftingcan be grouped as follows
1 Gentle slpei Shore, back, shallow pool.
1 Walk out, assisting the person in difficulty.

555.2. Drag (Pull ashore)
o When?

the shore or bank slopes gradually

o How?

91 Float the person as close to shore
possible.



1 Walk backwards, supporting person under
the armpits to keep the mouth clear of the
waves of wash

55.5.3. Shoulder carry
o When?

91 The rescuer is strong enough to carry t == '
person to safety and there is a lof 0
distance
Very Shallow water
Debris or a rough shore line onyaother
reason to carry the person.

This carry permits a speedy safe exit fro §
the water and leaves one of the rescu
hands free for use when required.

Shoulder Carry

555.4. Pick a back carry

When an alternative to shoulder carry
required. It should be noted that &
technigue does not leave the rescuer !
free hand.How to do lifting? : N, WRONG
1 Stand in water at about chest deptf "
9 Float the person in front with tf
personds head f ¢
Take a position at the wrist, facing t
head of the person.
Gr asp t h efar \pristrwstho
hand further from the person and
other wrist with the nearer hand.
Turn sharply wunder the f t
chest on to both shoulders.
Wade ashore | eaning forward frjjon
supported across both shoulders.

How to do lowering?

1 Kneel carefully and lean forward slowly on to both elbows.

1 Lower the person gently to the ground.



5.5.5.5. RecoveryLanding Position

If a person is unconscious but
breathing and has no other {if
threatemg conditions, they should b
placed in the recovery position. Puttil
someone in the recovery position w
keep their airway clear and open. It a
ensures that any vomit or fluid wor
cause them to choke.

Assisted lift

Used when help is avaiie but the
person in difficulty is unable to provid
assistance. This lift can be performed

two, three or four people.

0o How?

One rescuer must take control and organize the lift.

The person in difficulty should be facing the edge supported by arescu

The rescuers on¢hedge should cross thevicing ar ms over [far
hold of the persondés wrists whifl s
water.

Once the second rescuer has exited the water both rescuers should tfpke
fimholdofthecaual t y6s wri st an dictimbditlmtwi|| s
their back is against the wall.

On an agreed signal, the rescuers lift, raisingvitim to a position where

the hips are higher than the bank/edge

Sit the person on the bank, support theikbaith your knee, support their
head as they are lowered to the ground.

The rescuers then move the casualty to a safe area and commence &jrwa
and breathing checks. Place them in the recovery position if breathing or [ptart
CPR and provide after care.

While this technique can be used by a lone rescuer it is not recommendell.




555.7. Stirrup Lift

Used when the person in difficulty i
able to help.
o How?

1 Provide support against the edge uf
the person in difficulty has recovers
sufficiently to be assistedrdm the
water.

Move to the other side or behind tlf §
person.

If the water is shallow, reach down and cup the hands against one knef.

If the water is deep, cup one hand while using the second hand to maifjtain

a firm grip on the edge.

If the edge is highit may be difficult to hold. In this case the rescue

should tread water while providing a stirrup. As the person levers thjeir

body up, the rescuer may go under water.

Instruct the person to place one foot in the stirrup formed by the hand(gp,

step up ad leave the water

5.6. COMMUNICATIONS

I Rescuers must be able to communicate witteroteamm members and
victims, often over long distances.

Hand signals and whistle blasts are used to attract the attention of (jther
team members andctimsand to pass on imp@nt information.

Hand signals

It is important that rescuers understand hand signals to avoid confuion
during an emergency. All agencies should use the same signals. The [panc
signals illustrated below should be used:

Meaning: X Meaning:
DISTRESS HAZARD

. INWATER
Signal:

_ Signal:
One arm raised Pointingwith

above the head witla ) one arm

clenched fist. Outstretched
Below horizontal.



Meaning:

Meaning:
OK
NEED MEDICMELP

Signal:
One hand Signal:
flat onhead

Both arms crossed
in front of the chest.

Meaning: Meaning:
STOP n e

(In that
Signal: ) direction) A

Signal : Above horizontal
One arm outstretcheth
front of chest
showing an open

palm of the hand.

Pointingwith
One armoutstretched
abovehorizontal.

5.6.2. Whistle signals

A whistle should be carried by a rescuer at all times when at a scene. Th}y ce
be heard over fairly long distances to attract the attention of kathra and
another rescuer.

2blastcAttentionupstream 3blasts,3timeg§ EMERGENCY

5.6.3. Radios/mobile phones

Radios and mobile phones allow good comitaeiions between team
members. They enable a team to give regular updates to people in chargg an
other groups.



The communication plan should include the following:
1 Radio channels

1 Call signs

1 Back-up plan

REVIEW

The participants larnt about:-

5.1.
5.2.
5.3.
5.4.
5.5.
5.6.

Search Method Techniques

Common water emergencies and water hazards
Shore based dry rescue methods

Rescue techniques

Steps for water based rescue

Communication.




LESSONG

SWIFT WATER RESCUE

CONTENT

OBJECTIVES:

Upon completion of thiselsson, you will be able to understand

6.1. Features of hilly rivers
6.2. Associated hazards
6.3. Rescue priorities

6.4. Types of rescues

6.5. Required equipment

INTRODCUTION

Swift water rescue is one of ti
most dangerous technical rescues. i
subcategory of technical rescunvolving
fastmoving water conditions. Thescue %
of persons from fast moving water in are w
such as storm water drains, canals, riv ‘
creeks or flooded fords

Difference between Swift Water Rescue and Normal Water Rescue

1 Swift water rescuerefers torescuing someone from a rapidly movifag
body of water, like a river with strong currents or flood waters wherg| the
current can easily pull a person undewif§ water rescue is a morp
complex and highiisk form of water rescue demanding advanced skillg to
navigate the dynamic currents.

Rescuers typically use specialized equipment like throw bags, rjppes
helmets, wetsuits and rescue boats designed for swift water rescue.
Performing a swift water rescue requires extensive training to underptan
the water dyamics, identify the hazards like strainers and under towsjand
execute proper rescue techniques.



In swift water, rescuers prioritize positioning themselves strategicalfy to
avoid being swept away by current, using special equipment like tjrow
bags and rogs to reach the victim from a safe distance and often emjjloys
a live bait technique, where they swim towards the victim while tethjred
to secure anchor point on land, minimising their own exposure tq the
dangerous water flow.

Rescuers carefully identifynd utilise calmer area of water to accesg| to
the victim and safely exit the current

On the other hand Normal water rescueis rescuing someone fro
body of water, where the current is relatively calm like a lake or pooljand
where the primary danger might kdeowning due to lack of swimmin
abilities.

It involves direct swimming out to the victim using floatation deviceg or
simple reaching techniques.

Rescuers might use basic floatation devices and rescue tools depjgndil
on the situation

6.1. EEATURES OF HILLY R IVERS

6.1.1. Class |

Fast moving waterwith riffles and
small wavesFew obstructionsall obvious 2
and easily missed with little training. Rit /=
to swimmers is slight; setiescue is easy.

6.1.2. Class Il

Straight forward rapids with wide
clear channels whicrare evident without
scouting. Occasional maneuvering may
required, but rocks and mediusized waves
are easily missed by trained paddle
Swimmers are seldom injured and grot
assistance, while helpful is seldom needt
Rapids that are at the upperdef this
difficulty.



6.1.3. Class |l

Rapids with moderate,rregular waves
which may be difficult to avoid and whic
can swamp an open canoe. Comp
maneuvers in fast current and good b
control in tight passages or around ledges
often required; lage waves or strainers me
be present but are easily avoided. Str |
eddies and powerful current effects can
found, particularly largerolume rivers.
Scouting is advisable for inexperienc
parties.
Injuries while swimming are rare; sekscue is usuly easy but group
assistance may be required to avoid long swims. Rapids that are at the lowfr o
upper end of t his Difficud tor riaQlges
respectively.

6.1.4. Class IV

Intense, powerful but predictable rapi’
requiring precise boat handling iturbulent
water. Depending on the character of
river, it may feature large, unavoidak
waves and holes or constricted passe
demanding fast maneuvers under pressur
fast, reliable eddy turn may be needed
initiate  manevers, scout rapids, or res T :
Rapids may require R ab
dangerous hazards. Scouting may
necessary the first time down.
Risks of injury to swimmers are moderate w inyii, anu water cunuuuns flay
make SeHrescue difficult. Group assistancer frescue is often essential bu

are at the | ower or upper end oto h i
or AClass |1 V+0 respectively.




6.1.5. Class V

Extremely lom, obstructed, or ver-
violent rapids which expose a paddler
added risk. Drops may contain** larg
unavoidable waves and holes or ste
congested chutes with complex, demanc
routes. Rapids may continue for Ilo
distances between pools demandingight
level of fitness. What eddies exist may
small, turbulent, or difficult to reach. At tr
high end of the scale, several of these fac
may be combined. Scouting is recommen:
but may be difficult. Swims are dangerol
and rescue is often difficuétven for experts
A very reliable skimo roll, proper equipment,
extensive experience, and practiced rescue
skills are essential.
Because of the large range of difficulty tleaists beyond Class IV, Clas
V is an operended, multipldevel scale designadl by class 5.0, 5.1, 5.2,
etcéeach of these | evels 1 s an 1 e
Example: increasing difficulty from Class 5.0 to Class 5.1 is a similar orderjof
magnitude as incremg from Class 1V to Class 5.0.
6.1.6. FLOW TYPE

Generally, there are two types of flow, which are given below
6.1.6.1. Laminar
6.1.6.2. Helical
6.1.6.1. Laminar
Laminar flow is most of the water that flows downstream. Thi
laminator (sheets). The top most sheet is the fastest, and then it gets slower a
you go down in layers. Thiiction of the bank and obstructions in the rive
slows water on the bottom and sides; so, the fastest water is ¢eritexjust
below the surface of the river.
6.1.6.2. Helical
Helical flow is a corkscrew
motion downstream. Frilon of water
against the banksauses water again
it to flow in a corkscrew motior
downstrean between bank/rocks/
eddiesetc and the main current. ==

Laminar
reversal flow



6.2. ASSOCIATED HAZARDS
6.2.1. Hydraulics/holes

A whole forms asvater flows over
an obstruction that is usually near
above the surface of the water. As t VER{DANGEROUS
water pours over that boulder/obstructis
water fills the drop/area behind it causir
a recirculation on the other side. Th
recirculation, or hole, is a frothynd LN L
aerated feature that actually, flows <RS- —Qufoning
pushes upstream. This means that kay: @@Mtfmurrem
canoes and rafts can actually get stopy Bestescapemetiod relax, swimoutbottomorfo side
and stuck in holes. LT

As the river flows downstream h
it pushes them upstream and reckltes them. Holes can be fun. Hydrauligs
can be deadly. The distinction between holes and hydraulics is-wesstyy
(Pun intended). Think of a hydraulic as a stronger, more retentive, fland
potentially dangerous hole.

Dam, Spillway, Weir Hydraulics

6.2.2. Smiling vs. Frowning (seen from upstram)

Smiling hole has its outer
edges curving downstreami = Q m_k}ﬂ _
recirculation water feed OUT (edges ) 7 — —K/
curve downstream as you look Frowning hole
downstream). Frowning hole has it
outer edges curving back upstream <SR
recirculation water (and you) back 77 T C
into the hole.

Smiling hole

:



6.2.3. Foot entrapments

Foot (or other body/gear pat
gets jammed into crevice, submerg
object, or other under water featur A
Force of current holds swimme
under. *One of the biggest Killers |
whitewater!

6.2.4. Undercuts

A rock or ledge in the current that is away under the surface. Thi
allows water to come through but could trap objects. Usually, identifiable(oy
the lack of an upstream pillow of water on the rocks upstream side and wfter
rushing from the rock on the downstream side (lots of moving wateddn e
or no eddy). Swimmers, boats, gear, etc. can become entrgppadd if
forced into it by the current.

6.2.5. Strainers

Just like straining water out of spaghetti. The noodles get trapped [pout
the water flows through. A strainer is any object (natural onmaale) that
lets water through but catches objects (you, your boat, and your gear).{[The
force of the current can hold objects against the strainer very deadly, alvfjays
avoid strainers. Strainers are usually trees/debris.

6.2.6. Sieves

Sieves are like strainerghey filter water through but catch othe
objects. Usually made dboulders (Boulder sieve) as opposed to downed trees
and fences which may make up strainers. Sieves and strainers can be hjdde
bel ow the waterds surface.

6.2.7. Cold water

Different water terperatures can make for very different experiencesijn
numerous ways. Hypothermia, fatigue, and different rates of drownjhg
survival are great risks at different temperatures. Always plan ahead fand
prepare. Cold weather is also a factor.

6.2.8. Big water
In big white water flush drowning can ocedrowning by aspiration
whil e swimming through big water.

caused by cold water and fright, althbuack of knowledge of when and
where to breath is also a factor.
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6.2.9. High water

river level at the put in, since a small rise in a wide, shallow place will pe
multiplied many times, where the river narrows. Use reliable gauype
information whenever possible, and be aware thabsusnowpack, hard rain,
and upstream dam releases may greatly increase the flow.

RESCUE PRIORITIES

You may want to jump right in to save your friend or participant, biit
al ways prioritize the rescue to [th
speed& Minimize risk where possible) The safety of the rescuer alwalfs
comes first before that of the victimRescuer e mi nd s usacrificéh g t

i n rescue services 1is traditionajfl
Rescue instructors would rather appear expert witnesses to testify wh
not hing was done, then as to why g

1 Speech

Can you talk to the person and coach them tersstfue?

o

ExXSWiM TO SHORE! SWIM THI S WAY!
 Reach

Can you reach the person? Can yowhethem with your paddle or a
tree branch?



Throw

Can you safely and successfully throw them a rope? This is third orf the
| i st because itds not the simpl esjt
the water.

Row

Paddle to them. Can you tow them you bow or stern? Can you paddlg
to them to cut a line or assist in other ways?
Go

Can you swim to them for a contact rescue?

TYPES OF RESCUES

6.4.1. Shore-based rescues:

Any rescue where the rescuers remain on shore is safer than ofje in
the water. Most common are when rescuers on land coach a swim(per,
reach a swimmer, or throw ropes to a swimmer.

6.4.2. Boat-assisted rescues:

Risk increases when leaving shore. Boat can be wseterry
equipment, patient evacuation, etc.

6.4.3. Boat-based rescues:

Boat is used for the actual rescue. This requires more skill and creftes
more danger.

6.4.4. In-water contact rescue

The rescuer may enter the water and contact the victim directly. This
is a lst resort option.

REQUIRED EQUIPMENT

Boat & Paddle
PFD
4 FOs
Fit (good fit)
Flotation (adequate floatian)
Fashion (colour, visibility, refleton)
Fundion (uses, rescue, etc.)
Helmeti white-water- composite or plasc
Footweali wetsuit or appropate white
Water shoes (we must have clogedd shoes)




Fox 40whistle (mounted on PFD)
Rescue knife (mounted on PFD)
Thermal protetton Wetsuit or dry suit, helmet liner, gloves, extra thermal
protection
Rescue rope
Throw bags, waist belts, etc.
Pin Kit
4 Locking carabiner
3 pulleys
2 prussic
1 length of webbing
Leader Kit
A leader kit includes all of the above andFirst Aid Kit
Extra food
Extra water
Communicéion device (whistle, cell phone)
Light source
EAPO6s ( w/ uatoapsosedures,ynadcinfo
Extra thermal protdmn (hypo bag)

REVIEW :-
The participants learnt about:

6.1.
6.2.
6.3.
6.4.
6.5.

Features of hilly rivers
Associated hazards
Rescue priorities
Types of rescues
Required equipment




LESSONO/

DIVING IN GENERAL & ITS EQUIPMENTS

CONTENT

OBJECTIVES:

Uponcompletion of this lesson, you wile able to understand

7.1. General introduction.

7.2. Precautionary measures

7.3. Hazards associated with diving
7.4. Diving equipment

7.5. Details of SCUBA equipment

7.1. GENERAL INTRODUCTION

Diving is the sport or activity in which you jump inteater headfirst with
your arms held straight above your head, usually from diving board. Weig|pt is
crucial in diving because the aim is to cause the smallest splash possible.

DIVING

*

RECREATIONAL DIVIN'I COMMERCIAL DIVING

SURFACE SUPPLIED DIVIN!
(SCUBA DIVING) —

l |

OPEN WATER DIVER UNDER WATER CUTTING & WELDING
ADVANCE OPEN WATER DIVER _ S _
ENRICHED AIR NITROX DIVER Surface-supplied divingis diving using
REACTIVE SCUBA REFRESHER equi pment 6s dreghh;md

COURSE gasusing adiver's umbilicafrom the
DEEP DIVER surface, either from the shore or fro
adiving support vessel

WRECK DIVER
PEAK PERFORMANCE

BUOYANCY This is different fromscuba diving where

NIGHT DIVER . . :
RESCUE DIVER the diver's Dbreathing equipment

DIVE MASTER completely sekicontained and there isor
DISCOVER SCUBA DIVING link to the surface.

e +s F#FF FFFE¥
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https://en.wikipedia.org/wiki/Diving_support_vessel
https://en.wikipedia.org/wiki/Scuba_diving

7.1.1. Types of dive entries

Diving can be divided into twlarge categories.
7.1.1.1. Free Diving

While free diving is done at brealtvld. Free divingi underwater
diving without breathing apparatus

Scuba Diving

1 Scuba Divingis amodeof underwater divingvhereby divers
usebreathing equipmerthat is completely independent of a surfacg
air supply.

The name "SCUBA", an acronym foBé&l-Contained Underwater

Breathing Apparatus .

SCUBA divers carry their own source lofeathing gas
usuallycompressedhir, affording them greater independence arjp
movement thasurfacesupplied diversand gives them more tan
underwater than free divers.

SCUBA diving may be donescreationallyor professionallyin a

number of applications, includirgcientific, military and search and

rescue roles, but most commercial diving uses swdapelied
diving equipment when this is practicable.

SCUBA divers engaged in NDRF operations may be referred(jto

asdeep divers.

7.2. PRECAUTIONARY MEASURES

Never dive wihout a buddy.

Never dive if you have a cold or are congested in your ears or nose.
Always plan your dive and always dive your plan.

Check your diving equipment to make sure it works. Use the right ggar
that can handle your planned dive.

Do not drink alcohbor take drugs before diving.

Ask your doctor what medicines are safe to use when diving.

Ask your doctor how diving can affect your health. It can be dangergqus
if you have certain health problems.

Become familiar with the underwater area and its dangeesn which

fish, coral and other hazards you should avoid to prevent injury. [Be
aware of local tides and currents.

Obey all diving instruction. As you descend, make sure you equajjze
your ears and mask. At depth, stay inside the parameters of the [flive
tables and computer. This information helps you avoid decompressjon
sickness.


https://en.wikipedia.org/wiki/Diving_mode
https://en.wikipedia.org/wiki/Underwater_diving
https://en.wikipedia.org/wiki/Scuba_set
https://en.wikipedia.org/wiki/Scuba_set
https://en.wikipedia.org/wiki/Scuba_set
https://en.wikipedia.org/wiki/Breathing_gas
https://en.wikipedia.org/wiki/Compressed_air
https://en.wikipedia.org/wiki/Compressed_air
https://en.wikipedia.org/wiki/Surface-supplied_diving
https://en.wikipedia.org/wiki/Recreational_diving
https://en.wikipedia.org/wiki/Professional_diving

Never hold your breath while ascending. Your ascent should be s
and your breathing should be normal.

Never panic under water. If you become confused or afraid during a
dive, st@, try to relax and think through the problem. Ask for help fro
your dive buddy or dive master.

Cave diving is very dangerous. Only divers with proper training ajpd
equipment should attempt it.

I f you dondét feel wel |l ototheindarest p u
emergency room right away.

Do not fly for 12 hours after a mdecompression dive, even in &g
pressurized airplane. | f your ([di
fly for at least 24 hours.

7.3. HAZARDS ASSOCIATED WITH DIVING

How soon to fly aker diving-old vas new philosophy
DCSi1 Equipment ocetaceousMuscular, Joint, Limb pain and
Neurological

Hypothermia

Hyperthermia

Cramps

Overexertion

Nitrogen Narcosis

Carbon Monoxide Poisoning
GastrointestinaBarotraumas

Heart problems

Ear infectiors

Nosebleeds

Breathing problems

Dehydration
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7.4. DIVING EQUIPMENT

underwater divero make diving activites
possible, easier, safe and/or more — -

comfortable. This may be equipme & -

equipment intended for other purpo e
which is found to be suitable for diving usg®’ /<



https://en.wikipedia.org/wiki/Underwater_diving

7.4.1. Basic Personal Equipment

Mask
Snorkel
Booties
Fins
Gloves
7.4.2. Maintenance
Maintainng your basic gear is simple.
You should rinse your gear with fresh water after every diving daj.
Do not leave the gear in direct sunlight.
Make sure your gear is dry before storing it away.
Inspect the gear regularly, especially before a dive trip.

DETAILS OF SCUBA EQUIPMENT
7.5.1. Scuba Checklist

75.1.1. Essentials

=4

Buoyancy Control Device (BCD)

A Regulator, like an Octopus Reg or an Air that comes with your B(
Mask

Snorkel

Wetsuit

Defog

Fins and booties

Surface Marker Buoy

Dive weight, if local diving

Dive compuer

Advanced
Diving Knife
Surface Marker Buoy
Dive Light
Tank Bangers
Compass

7.5.

7.5. Accessories

Writing Slates

First Aid Kit

Dry box

Snorkel

Underwater Camera

T
T
T
T
T
T
T
T
T
1.2.
T
T
T
T
T
1.3.
T
T
T
T
|l




7.5.2. Main Diving Equipment

1 Masks

The full-face diving mask is a type
of diving that seals the vate of

the diveros fac
contains a mouthpiece, demar
valve or constant flow gas suppl
that provides the breathing.

Diving Exposure Suit

Divers wear exposure suits in
almost all SCUBA activities.
They reduce heat loss and help to
protect from minor scrapes, stings
and abrasions.

Snorkel

It let you breathe at the surface with
your face in the water without wasting
air from your scuba tank.

SCUBA unit

These are the components that ma
your SCUBA unit. SCUBA is the
acronym for Self Contained
Underwater Breathing Apparatus.

Dive Watches

These are simply watches used
measure the dive tim&Vatchcan be
used for providing they have thg
diving dial around the outer face an
are, ofcourse, wateresistant tested




1 Weight and belts system

Offsets your tendency to float so =
you candescend gently underwater
when you want to. They usually =
consist of a belt designed to hold
specially designed lead weights.

Scuba diving fins

Allow you to swim using your
powerful leg muscle Fantastic to
allow easy movement through the
water. As a beginner, the most
important factors are the comfort
and fit. Consider the diving
environment (cold or warm water,
water entry and exit, sand, pebble
boat dive) when you choose yo
fins.

REVIRV/ -

The participants learnt about:

7.1. General introduction.

7.2. Precautionary measures

7.3. Hazards associated with diving

74. Diving equi pmentos
7.5. Details of SCUBA equipment
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UNDERWATER PHYSIOLOGY & PHT

CONTENT

OBJECTIVES:

Upon completion ofhis lesson, you wibe able to understand

8.1. Common problems in underwater conditions
8.1.1. Nitrogen Narcosis
8.1.2. Oxygen Toxicity
8.1.3. Ear barotraumas
8.1.4. POIS
8.1.5. Pneumothorax
8.1.6. Hypothermia
8.2. PHT to drowning victim
8.3. PHT ofsnakebite

8.1. COMMON PROBLEMS IN UNDERWATER CONDITIONS

1 Wate is approximately 800 times denser than air. Therefore, it exerts mjich
greater pressure on the body of a diver.Gases inhaled at high pressufe tc
equalize the external pressure on thorax, so that adequate expansion ogcurs
1 These inhaled gases at high pueesdissolves in body fluids at high
quantity resulting in adverse effects on the body of the diver which arejjas
follow-

8.1.1. Nitrogen Narcosis

It is theanesthetieffed of certain gases at high pressure.

Nitrogen reacts with fatty acids in cell membrane of neurons and impairsjthe
conduction likegasanesthetics.

Inhalation of mixture of 80% Nitrogen and 20% oxygen at high pressure

I. At 120 feet feels joviality & carelegsapture of the deep)
ii. At 150 to 200 feet, the diver becomes drowsy
li. At 200 to 250 feet, loss of strength.

Beyond 250 feet, one becomes unconsciousness. Nitrogen narcosis is s|mila
to alcohol intoxication


https://en.wikipedia.org/wiki/General_anaesthesia

1 Except forheliumand probablyheon all gases that can be breatlale a
narcotic effect.

8.1.1.1. Deep SignsAnd Symptoms

1 30M (100 FEET)iMild impairment of
performance. Mildly impaired reasonin
Mildly euphoria. ‘

1 30-50m (100165 feet)- delayed respons
to visual/auditory stimuli. Calculatio
errors. Wrong choices. Anxiety.

1 50-70m (165230feet)poor concentrigon.
Mental confusion. Loss of memor @
Further decrease in judgment. |

T 90m (300 feetHallucination. Manic ot ‘

depressive state. Unconsciousnessith.

8.1.1.2. PHT Of Nitrogen Narcosis

1 The PHTof nitrogen narcosis is immediate controlled ascent to the surface
1 Administration of oxygen.
1 Temporary cessation of diving.

1 Prevention should be the best treatment, with no further diving below 3
(120feet).

1 To avoid narcosis, the diver should breathe a gas mixture that contains h
instead of nitrogen.

8.1.2. Oxygen Toxicity

1 It can be defined as high concentration Symptorms of
oxygen in a bodywhen a Oxygen toxicity
protective gstems are affected
increasan oxygen partial pressure.

- Visual field loss ¥, - Seizures
- Near-sightedness
- Cataract formation

toxicity is prolonged use of pressuriz: -Bleding P Respiratory

1 The most common cause of lung oxyc

. T - Fibrosis - Jerky breathing
oxygen cylinders in diving - |Fitafio
|\ - Coughing
1 Oxygen toxicity of the brain, common| | . -Pan

Muscular i - Shortness of bre
referred to as central nervous syst - Twiching ¥ - Tracheobronchiti

(CNS) oxygen toxicity, is more serious. / WL -Acute respiratory

distress svndror



https://en.wikipedia.org/wiki/Helium
https://en.wikipedia.org/wiki/Neon
https://en.wikipedia.org/wiki/Breathing_gas

8.1.2.1. Sign & Symptom

Flashing lights in front of your eyes

Tunnel vision

Loud ringing or roaring in the ears (tinnitus)
Confusion

Lethargy

Nausea and vertigo

Numbness or tingling

Muscular twitching (especially lips)

Grand mal convulsion
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8.1.3. Ear Barotrauma

i Barotraumass physical damage t
bodytissuescaused by a difference Ear barotrauma
in pressurdetween @asspacesnsideor e
contact with, the body and tr
surrounding gas or liquidhe initial
damage is usually due to owvstretching
the tissues imensionorshear either
directly by an egansion of the gas in th
closed space or by pressure differel
hydrostatically transmitted through tt
tissue.

1 Barotrajmgs can occur du.rlng boi 0 Presurvciforntal  Eistachintube
compression and decompression event et

8.1.3.1. Sign & Symptoms

1 Localised pain in one or both ears while thedeams are stretched, whic
may be partly relieved if the eardrum ruptures, followed by longer term [gull
pain in the injured ears and possible hearing loss.

8.1.4. Pulmonary Over inflation Syndrome (POIS)

1 It is a group of barotraumaslated :

diseases caused lifie expansn of gas N y
[

trapped in the lungr overpressurization '

of the Ilung with subsequent ove ‘ %/
expansion and rupture of the alveolar 7
sacs.

4


https://en.wikipedia.org/wiki/Fluid_compartments
https://en.wikipedia.org/wiki/Pressure
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Pulmonary overinflating syndrome, also known as hyper inflated lungs, s a
condition characterized by exceassiir trapping and enlargement of the lungf.

In this conditionthe lungs lose their elasticity and ability to fully exhale the ir,
resulting in air becoming trapped in the alveoli (air sacs) of the lungs. [[his
leads to over inflation of the lungs andiaarease in lung volume.

This can happen due to various underlying causes including chronic obstrijctive
pulmonary diseas€COPD), asthma, cystic fibrosisr lung damage from
smoking.

8.1.4.1. Sign & Symptoms

Some common signs and symptoms of pulmonary over imrilasyndrome
include:

Shortness of breath

Chest pain or discomfort
Wheezing

Chronic cough

Reduced exercise tolerance
Barrel chest

Tachypnea

Decreased breath sounds
Cyanosis

= =2 =4 =4 = =8 8 A =1

8.1.5. Pneumothorax

Pneumothorax is a medical condition characterized by the presétaiear
gas in the pleural cavity, the space between the lungs and the chest wall.

Air in pleural space Air in pleural space
| |

Closed
pneumothorax pneumothorax



8.1.5.1. Sign & Symptoms

1 Symptomsof a pneumothorax can vary depending on the size of [the
collapse and the underlying cause.

1 Common symptoms include sudden sharp chest gairtness of breath
rapid breathing, shallow breathing, and decreased breath sounds on orje si
of the chest.

8.1.6. Hypothermia

Hypothermia occurs after exposure to cold, wet or windy conditiofs.
Eventually, with continued exposure to cold temperatures, yady uses up

its stored energy and your body temperature begins to fall. Hypothermiafjs a
medical emergency and needs immediate treatment.

8.1.6.1. Whatis hypothermia?
1 Hypothermia, or low body temperature, is a condition that occurs when ypur
body ds t éopphbelovads dagrees Fahrenheit (35 degrees Celsifis).
medical emergency.

When your body temperate 1is el
function properly. Left untreated, pgthermia can lead to cardiac arrest (Whe
your heart stops beating) and death.

8.1.6.2. Sign & Symptoms

Hypothermia symptoms vary based on the severity of the condition. The sthges
of hypothermia include mild, moderate and severe.

8.1.6.3. What causes low body temperatwe (hypothermia)?

1 Hypothermia occurs after exposure =
cold, wet or windy conditions. Whe
youodore exposed to (
energy to keep you warm. Eventua
with  continued exposure to c@

temperatures, your body uses up its st

energy andyour body temperature begi : ; -

to fall. Youbre n |
back up. Symptoms will progress frc " 7

mild to severe with prolonged exposure.




1 While most cases of hypothermia occur at very cold temperatures, [fthe
condition can affect you even in deotemperatures over 40 F (4.4 C) if yo
become chilled from sweat, rain or submersion in cold water. Hypotherfnia
occurs under environmental conditions (wet, cool/cold or windy) that cauge a
personds body to | ose more heat h

8.1.6.4. PHT Of Hypothermia

Hypothermia treatment includes the prevention of further heat loss and the prgces:
of rewarming.

1 Move the person to a warm, dry location.

1 Remove wet clothing and replace with dry clothing.

9 Cover them up with a jacket, hat and blanket.

1 Apply exterral heat to their skin, such as with a heat lamp or hot pack.

8.2. PHT TO DROWINIING VICTIM

O PHT of drowning victim is as follows:

1 Checkresponsivengs and breathingth

the person lying in a horizontally supit &=

position (face up).
If the victim is unconscios; but
breathing, theecovery  positions
appropriate.
If the victim is not breathing, rescue ve
In the cases when ventilation is not enough, apteta cardiopulmonary
resuscitation (CPR) should be used.
Call to emergency medical services after 2 minutes of cardiopulmonjpry
resuscitation (CPR).
The cardiopulmonary resuscitation (CPR) would follow an ‘ayw
breathingcirculation' (ABQ sequence, stting with rescue breaths rathe
than with compressions as it is typical in cardiac arrest, because [Jthe
problem is the lack of oxygen.
For a notbreathing adult or child (someone bigger than a baby), it{jis
recommended to start the cardiopulmonary resusmitg CPR) with 5
initial rescue breaths
As the initial ventilation may be difficult because of water in the airways,
which can interfere with effective alveolar inflation.
Next, it is applied a continual alternation of 2 rescue breaths (in the sgme
manne) and 30 chest compressions
This alternation is repeated until vital signs arestablishewr advanced

life supportis available


https://en.wikipedia.org/wiki/Recovery_position
https://en.wikipedia.org/wiki/Advanced_life_support
https://en.wikipedia.org/wiki/Advanced_life_support

For notbreathing babieshe procedure is the same than above but slighfjy
modified:

In each series of rescue breaths, the rescuer's mouth covers the kpby'
mouth and nose simultaneously

They are also applied by pressing on the lower half oftémum the
vertical bone of the middle of the chest, but with only two fingers

Methods to expel water from the airway such abdominal
thrusts(Heimlich maneuver) or positioning the head downwards should|pe
avoided

Treatment fohypothermiamay also be necessary.

DROWNING CHAIN OF SURVIVAL

A call to action

09" e "‘%

&

SNAKE BITE MANAGEMENT

Snakes whose habitatse destroyed and

displaced in the floodwaters are likely tc

seek refuge in homes, sheds, and other ¢

places. Abandoned homes in inundate

areas are their favourite locations and the

are high chances of humanake conflict

in such houses. During fldos , A s

float into houses and take shelter in roof:

nooks and crannies, under debris or oth
belongingsverehi di ng IS pPpOsst w1 ©, u

8.3.1. Signs and Symptoms:

1 Pain at the bite site.
Nausea and vomiting
Weakness and paralysis dizziness, decreased legehetiousness
Puncture mark
Burning sensation around bite mark
Blood oozing from the bite mark
Shock


https://en.wikipedia.org/wiki/Sternum
https://en.wikipedia.org/wiki/Abdominal_thrusts
https://en.wikipedia.org/wiki/Abdominal_thrusts
https://en.wikipedia.org/wiki/Hypothermia

8.3.2. PHT of snake bite

1 Keep the victim clam and still, place the bite below the level of tlje
victimbébs heart.
Reassure the victim. This is extremely esis¢ras more person die of
shock, rather than venom.
Call emergency and report what kind of snake bite the victim.
If necessary, give CPR.
Gently wash the bite with soap before check, that there are any brgken
teeth.
Apply direct pressure over the lgitt area.
Apply a pressure immobilization bandage (PIB).
Keep the patient awake.
Continually monitor the patient during transfer.

REVIEW -
The participants learnt about:-
8.1. Common problems in underwater conditions

8.1.1. Nitrogen Narcosis
8.1.2. Oxygen Toxicity

8.1.3. Ear larotraumas
8.1.4. POIS
8.1.5. Pneumothorax
8.1.6. Hypothermia
8.2. PHT to drowning victim
8.3. PHT ofsnakebite
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INTRODUCTION

An Inflatable Rubber Boat (IRB) is a type of small watercraft designed fpr
use in rescueperations and water safety activities. These boats are known|for
their flexibility, manoeuvrability (adjustability) and ease of transport ard
storage, Inflatable rubber boats (IRBs) also known as inflatable boats| or
inflatable dinghies are typically madeoim a combination of materials to
ensure durability, buoyancy and flexibility. The primary materials used in tfe
construction of IRBs include:

FEATURES OF IRB

9.2.1. Hypalon or CSM (Chlorosulfonated Polyethylene):

Hypalon is a synthetic rubber
material known for its excellent
resistance to UV rays, chemicals an

abrasion. It icommon choicdor the
fabric used in the construction ¢
high-quality inflatable boats. CSM i
another rubbelike material with
similar properties to Hypalon and
sometimes used ithe manufacture
of IRBs.



9.2.2. PVC (Polyvinyl Chloride):

PVC is a durable and versatile synthetic material commonly used in [jhe
construction of inflatable boats, particularly in budfyegtndly models.

It is less expensive than Hypalon but may not have d@ingedevel of
durability in harsh conditions.

. Neoprene:

Neoprene is a synthetic rubber material often used for inflatable bjpat
accessories, such as inflatable collars or tubes. It is known for (jits
flexibility, resistance to weathering and buoyancy. Theftcshall be
built of Buoyancy Tube made of Composite Fabric consisting (pf
Hypalon (outer layers) and Neoprene (inner layers).

Inflatable Rubber Boats consist of one or more inflatablf

inflated to provide buoyancy and support for the boat. The number gjnd
arrangement of chambers can vary depending on the design [nd
propose of the I RB. Hereds an Vo

9.2.4. Inflatable Chambers:
9.2.4.1. Main Chambers:

Most IRBs have at leagsine or more main inflatable chambers tha

vary from one to multiple, dn
9.24.2. Keel:

SomelRBs have an inflatable keel running along the bottom of thje
boat. The keel provides better tracking and stability, especially [jn
choppy water.

9.2.4.3. Air Deck:

Inflatable boats may also have an inflatable air deck or floor. This type
of floor provides a rigi and stable platform for standing or sitting
i nside the boat. |l tds commonl y [If

9.2.4.4. Inflatable Tubes or Collars:

provide additional buoyancy and statyliThey also act as fenders or
bumpers to protect the boatdos i ¢



9.2.5. Technical Specifications

Heavy Duty Inflatable Rubber Botdr use in Rivers & Sea the boat is
capable of carrying out most boating activities like Diving Operationg,
Transportation ofmen & material. These inflatable are made o
impermeable, light weight polymer coated fabrics are available infa
wide range of colours in capacities from 4 to 12 persons. Highgst
standards of safety are adhered to.

DESCRIPTION GMIB 12P
Length Overalmm) 4700
Inside Length (mm) 3300
Width Overall (mm) 2000
Inside Width (mm) 1000
Buoyancy Dia (mm) 500
Compartment 5+1
Capacity Persons 12
Packing Weight Kg ~82
(Approx)
Boat capacity 1200 Kg
Assemble boat weight | 110115 Kg

Dimensions are nomah in meters.

Weight of person considered: 82.5 Kg average.

Standard accessoridsoot Pump, Repair Kit, Valiseand Paddle

Colours Red, Orange, Grey Black.

Boat Material:Rubber coated ( Hypalon / Neoprene) material product.

Denier of Tube Fabric/ Floordbric: 1670Dtex Hypalon& Neoprene,
1500gms/m2.

Boat Material: Heavy duty Nylon fabric coated with Hypalon in outer
and Neoprene inner side.

9.2.6. Boat directions

1 Boat directions marBow Man
1 OBM driver man Coxswain

1 Eye of the boatBow Man

1 In charge of thdéoat Coxswain

9.2.7. Boat Sides
9 Front Side Bow End
9 Back Side Transom
1 Right Side Star board side
9 Left Side Port side



9.3. TYPES OF RESCUE BOAT NAME OF PARTS& ACCESSORIES

9.3.1. TYPES OF RESCUEBOAT
9.3.1.1. Inflatable rubber boats

0 What are they?

9 Usually with a semirigid floor and rigid transom.
1 The inflatable areas are separated to isolate damaged areas.

Inflatablekeel

Rigid transom

Separated
inflatableareas

9.3.1.2. Rigid-hullboat
o What are they?

9 The rigid hull is the most ecomon boat type with the greatest variety of
hull shapes
1 It can also be constructed with the greatest varietyofmaterials.

o Advantages

1 There are many Vvarieties
available, which means that ther
is probably a model available
that is suitable for most rescu
needs.

Mostcanbelaunchedfrom
slipway.

o Disadvantages

9 Higher sides than an inflatable
boat, which may make it harde
to get casualties into the boat.

1 May not be asstableas a
inflatable boat, especially if it has
taken on water.




9.3.1.3. Rigid-inflatable boat (RIB)

o What are they?

9 The RIB is a combination of the

inflatable and rigid hull boats, — !
with a rigid hull and keel. ; SN R

o Advantages andeel

1 Tends to be larger than
inflatable boats, and therefore
has a larger carrying capacity.

o Disadvantages

1 Most RIBs are large so they
need to be launched from
trailers.

9.3.1.4. Surf rubber boat:

Designed for use in rough surf
conditions, surf Rubber boats are
specialized IBs used by
lifeguards and Rescugeams at
beaches.

9.3.1.5. Swift water rubber boat:

Swiftwaterubber boats are
designed for usen fastflowing

rivers and whitewater
conditions.

9.3.1.6. Inflatable kayak or canoe

While not technically an IRB,

inflatable kayaks and canoes are mh—-———_
inflatable watercraft that can also =

be used for Rubber purposes due

to their portability and stability.




9.3.2. Parts Of IRB

Inflatable Rubber Boats (IRBs) consist of various components that

together to create a functional and efficient watercraft. The main parts of an
typically include:

J®) Rescue Line
Tow Ring

i%) High Pressure Relief Valve
LO'Ile[L"' : ; Boat Hook
, . n 13

Inflation/Deflation Valve
12 i8) Indicative Flashing
o . Light
Anti-Skid Deck - . 8
3

4 » Radar
Detachable Seats '\ . - Reflector

3

6 Safety U
Reinforced Rubbing Equipment Bag

Strakes
Fuel Tank @ \ & Outboard Engine

0\0

~

Handhold Navigation General-purpose Fuel bags
light line stowage
Reflective
tape (white)

O, stowage Anchor lockeri
Inchor chain warp
GPSiradio

Sea anchor
stowage

D ring/Mairiead

Self-draining

trunk

Painter
stowage

Handhold VHF Spare Stowage Titler Compass Grab First GPS  Navigation light
aerial prop handie ald kit aerial (red and green)

Flares Stern light
locker VHF
Fist radio gpe

Oxygen Microphone display VHF aerial

stowage s ag:fu:o
Compass |
‘netin use’
position

Throw bag
stowage

First aid
locker




Inflatable Tubes. These are the inflated cylindrical chambers thijt
suround the boat's perimeter. They provide buoyancy and stabilityjto
the IRB.

Hull: The hull is the main body of the boat that sits in the water. [jn
some IRBs, it may be a rigid fibreglass or aluminium hull, while
others; it could be an inflatable flotlhat adds to the boat's buoyanc
(the tendency of an object to float in fluid).

Bow (Front) and Stern (Rear)The front of the boat is called the bow
and the back is called the stern.

Handles and Grab LinesThese are usually attached to the inflatabfe
tubes and provide a secure grip for passengers or Rubbers.

Oarlocks and OarsSome IRBs may have oarlocks to attach oars fjpr
manual propulsion. However, many IRBs come with outboard motfrs
for propulsion.

Transom: The transom is the vertical surface at baek of the boat,
where an outboard motor can be mounted.

The transom board shall be fitted and securely bonded to fhe
buoyancy tube and the floor so as to provide a water tight joint. Tjhe

minimize chance of damage. Details regarding craft identification Np.
etc. shall b e e n g rittadvoa the imer side oftihe | |
transom on starboard side. Tow|n
provided as per approved drawing.

Floorboards: Some IRBs have removable floorboards that provige
additional rigidity to the boat's structure.

Inflation Valves These are openings through which the IRB is inflateld
using an air pump or by mouth.

Drain Valves: These valves allow water to drain out of the boat to kejgp
it dry and prevent excess weight.

Safety Lines Some IRBs may have safety lines attachedthe
inflatable tubes to provide additional security for passengers [jor
Rubbers.



9.3.2.11. Bow Line and Painter. These are ropes or lines attached to the bow(pf
the IRB, used for towing or securing the boat.

9.3.2.12. D-Rings and Attachment Points These are often locatedn the
inflatable tubes and allow for the attachment of various accessories|and
equipment

9.3.2.13. Inflation and Deflation

1 Inflation: Before use, the IRB needs to be inflated. This is usually donejby

opening the inflation valves and pumping air into the boatguaim air
pump. Once fully inflated, the IRB becomes buoyant and ready [jor
deployment.

Propulsion:IRBs can be manually propelled using oars or paddlgs.
However, many IRBs are equipped with outboard motors mounted onfthe
transom. The outboard motor provide®pulsion and allows the IRB to
move swiftly and efficiently through the water.

1 There are check valves; a small leak is normal before the caps are fitte(.
1 After inflating put cover on the valve to avoid damage.
. Navigation:

The operator, often a tradrescuersteers the IRB using the outboard motorg
controls or by adjusting the oars. The boat's manoeuvrability dnd
responsiveness enable it to navigate through different water conditigns,
including waves and tight spaces.

o Navigation checklist

1 When platng the boat in water, ensure outboard motor has been bolteji to
the boat properly
Visually check deck, hull for any physical damage, leaks etc.
Examine out board motor for any dirt, excessive oil etc.
Examine propeller for any damage. Ensure propelleecsired to OBM
properly

1 Check engine oll

1 Examine condition of fuel tanks, fitting etc.

9.3.4. Accessories

91 Life jackets

1 Lifebuoys

1 Fueltank (25 Ltr.)
1 Tool/kit



Rope

Oars(Chappu)

Puncture Kit

Foot PumpBellow pump)
Air blower

Life line

9.3.5. Deflation And Folding

1 Place the boat on plane
surface with the help ol
carrying handles.

Clean and rinse the boe
with fresh water to remove
sand and other debris.
Deflate all the chambers
Remove floor boards
Remove keel in case of rigic
keel

Dry the boat and powder i
with stach

Fold and pack as shown il |
drawing.

9.4. OPERATING PROCEDURE

9.4.1. Inflation: Ensure the boat is properly inflated to the required pressure ugjng
an appropriate air pump or inflation device.

. Preparation (OBM): Before launching your IRB, ensure that the outboajd
motor is securely attached and properly fastened to the boat according t the
manufacturero6s instructions. Co nff i
condition, including checking for fuel, oil and any require maintenance.

. Motor Start Up: Follow the manufactr er 0 s guidel i ng¢s
outboard motor. Typically, this involves ensuring the motor is in neutral, fhe

starter cord or use the electric start mechanism, if avajlablstart the
motor.

Be cautious not to accelerate too quickly, as this can affect stability.



.SteeringUs e t he boatds steering qni

at different speeds to become f o

. Safety Precautions: Always wear a kill swith lanyard attached to boat

wearing life jackets.

. Observe RegulationsFollow local boating regulatia including speed
limits, nowake zones, and safety requirements. Respect the environnjent
and other water users.

. Motor Shutdown:When you are done using the IRB, follow thg
manufactureros I nstructions t o h
Typically, this involves reducing the throttle to idle, placing the motor
neutral, and turning off the ignition.

.Loading: Fol | ow the manufactureros g(i

life jackets, paddles and a thralle flotation device.

Maintenance:Regularly inspect the boat for signs of wear, punctures [pr
damage. Repair any issues promptly.

RescueBoat Stability

Rescuers should be aware of the limits of the boat/raft they are operajjing.
This will includethe maximum number of people and the maxim
combined weight of people and equipment that should be carried on boai.

The rescuers are responsible for mgkisure the boat/raft is correctly
balancedon 6t overl oad the boat/ raft.

0 Uneven distribution of weight

The movement of weight around the boat will affect its stability. This weigjt
maybe a member of crew, a passenger or load. In flowing water thereemgly b
occasions when water is moving freely inside the rescue boat. The movefnent
creates instability, which may lead to the boat capsizing



The rescuer should ensure that only a minimum amount of water is
allowed to collect in the boat, and that load is evéndistributed.

One side may be lifted
Internal Load Completely out of the water
Evenly distributed
Weight transferred entirely
to one side of the -boat

-~ \Water freetn move

-
N [ ) ~
The additional weight of water in the -J_L

. . . . Weight transference plus
boat will cause it to sit lower in the the weight of water moving in the

open water same direction may cause the boat to become tc
cansize

9.4.13. Getting in and out of a boat

o NEVER

1 Stepontheedgeoftheboat
1 Jump/stepacrossalargewatergap.

o ALWAYS

1 Step into the boat

9 Check the boat remains balanced
when a person steps into or out of th
boat.

If possible, ensure the boat is secure
with ropes to fixed objects on the
bank before getting in or out of the
boat.

9.4.14. Paddling techniques

1 Paddling a boat effectively means that all members of the team must
together.

The team should select a person in charge to lead the group and
directons.

As a rule, the person leading the group should position themselves at the
of the boat.




o The team Ileader should use cle
commands to keep the group workin
together:

Padd|]l | efto

e
Paddle righto
e

Padd| f or war
Paddl e backwa
Stopngaddl i

1 e S | S ! S 1

9.4.15. Capsize

If a boat capsizes, it is vital to verbally and visually check that all crew fre
accounted for. All crew must maintain contact with the upturned boat at all tifhes
by holding onto any lifelines. If you find yourself undére upturnedhull
following capsize, exit as quickly as possible while remaining in contact with [fhe
boat at all times.

The boat team leader will then make a decision to either:

1 Swim to safety if hazards are present

1 Re-right the boat and paddle to safetyf no hazards arerpsent

9 Sit on top of the upturned boat and ride down the flow to a safer point.

Entrapment

1 Communicate with the boat and if safe to do so wait for them to pick you p.

1 If this is not possible, try and selscue using defensive or aggressivg
swimming.

9.5. TROUBLESHOOTING & RESOLVING
9.5.1. Troubleshooting

1 Leaked Detection: If the boat is losing air then simultaneously use soalpy
water or a submersion test to identify leaks.



