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Foreword

This safety investigation is exclusively of a technical nature and the Final Report re
the determination of the AAIU regarding the circumstances of this occurrence an
probable causes.

In accordance with the provisions of Annex 1@ the Convation on International Civil
Aviation, Regulation (EU) No 996/2618nd Statutory Instrument No. 460 of 2009
safety investigations are in no case concerned with apportioning blame or liability.
are independent of, separate from and without prejuelim any judicial or administrative,
proceedings to apportion blame or liability. The sole objective of this safety investigg
and Final Report is the prevention of accidents and incidents.

Accordingly, it is inappropriate that AAIU Reports should $eduto assign fault or blame
or determine liability, since neither the safety investigation nor the reporting process
been undertaken for that purpose.

Extracts from this Report may be published providing that the source is acknowled
the materialis accurately reproduced and that it is not used in a derogatory or misleaq
context.

! Annex 13 International Civil Aviation OrganizatioiCAO) Annex 13, Adraft Accident and Incident
Investigation.

2 Regulation (EU) No 996/2016f the European Parliament and of the Council of 20 October 2010 on the
investigation and prevention of accidents and incidents in civil aviation.

3 Statutory Instrument §) No. 460 of 2009 Air Navigation (Notification and lastigation of Accidents, Serious
Incidents and Incidents) Regulations 2009.
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Aircraft Type and Registration:
No. and Type of Engines:
Aircraft Serial Number:

Year of Manufacture:

Date and Time (UTE)
Location:

Type of Operation:

Persons on Board:

Injuries:

Nature of Damage:
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Experience:

Notification Source:

Information Source:

In accordance withAnnex 13 to the Convention on International Civil Aviatiof,
Regulation (EU) No 996/2010 and the provisions of SI 460 of 2009, the Chief Inspec
Air Accidents or8 December 2015appointed MrY S @A y  h Cas thé Ihvestigatar
in-Charge to carry ouan Investigation into thisSerious Incidenaind prepare a Report.

SikorskyS92A EHCG

2 X GeneralHectric CT 7#8Aturbo shaftengines
920150

2011

6 December 201% 14.15 hrs

In the vicinity ofHook Head

Non-SheduledSAR (Civil)

Crew -4 Passengers?2
Crew -0 PassengersO
Nil

Airline Transport Pilot Licence (Helicopters)
issued by the Irish Aviation AuthoritylAA)

Male, aged42years

2,718hours, of which 60Mwere on type
The Operator

AAIU Field Investigatio& AAIUReport Form
submitted bythe Commander

*UTC Coordinated Universal Time. All timings this reportare quoted in UTGuivalent to local time).

® SARSearch and Rescue.
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SYNOPSIS

During a Search and Rescue (SAR) mission in the vicinity of HogkGdeaAxfordon the
afternoon of6 December 2015, a Sikorsk®@&A helicopter crew located and winched two
casualties from the water. During the winching operation one of the casualties, a 14 year
old girl, slipped fronthe rescuestrop and fell into the watefrom a height ofapproximately

45 ft. The casualty was recoverechmediately from the water and winched up to the
helicopter again. Both casualties were transferredatmearbyhospital in Waterford for
medical treatment. The Investigation was subsegputly informed by An Garda Siochana that
one of the casualties, a 14 year old girl, had diadLO December 2015

NOTIFICATION

¢tKS 200dzZNNByOS 4l a NBLR2NISR GKNRddAK GKS
immediately and the IAA was made aware of the ooenice by the OperatorThe AAllvas
subsequentlynotified by the Qperator of the Waterford SAR Service oh December 2015

Two Inspectors of Air Accidents travelled to the SAR Base at Waterford AgI@/Epn the

same dayto collect the Multi-PurposeFlight Recorde{MPFF¥, the winching stropsand
documentation associated with the mission. Following an initial review of this data, the
C(hief Inspector of Air Accidentsdirected that an investigation of theoccurrence be
conducted This Technical Safetnvestigation focused on the participation of the Sikorsky
S92A helicopter and crew in thBAR missioat Hook Head on 6 Decemb2015

FACTUAL INFORMATION
History ofthe Flight

Thelrish Coast Gard (IRCGYlarine Rescue Coordination Centre (MRQCPublin received

a telephone calht 14.04 hrs on 6 December 2Q1dn the 999/112emergency servicéne
from a member of the publi@lerting them to a number adkidsin the wateg at Hook Head
Co. Wexford. Initially the caller indicated that thersvere two casualties in the water.
However, during the call the number of casualtieentionedvaried between two andour
people The MRCC operatasked the callewhether a lifebuoycould be provided to the
casualties andf communication with the caslties was possible. The caller replied that the
Ol &dz f { todfar ou &ntl&stimated that they werbetween13and 14 years old

At 14.05 hrs the MRCC notifiedet Commander of the SARewat the IRCBase atEIWF
about the emergency call antdskedhim with an immediate SAR mission. T@@mmander
activatedthe Bcramblé€Xbell and when the @w assembled heonducted ashort briefing
about thetasking. Following the briefing, ta CoPilotaccompanied the @nmanderto the
helicopter to commence the prdlight checks. The Winchman and Winch Operator
proceededto the helicopterviathe storeroomwhere theydonnedthe necessary protective
clothing and equipmentspecific tothe mission. At 14.06 hrs the CoPilot contacted
Waterford Air Tréfic Control (ATQ)y radio from the helicopteéfor an immediate departure
to Hook Head; four children in the wader | Yy R N&Bn@sSidn #b8dR engines

® MPFR Combines Cockpit Voice Recorder (CVR) and Flight Data Recorder (FDR) functions into a single unit.
"MRCCThe contact point esponsible folSAR operations and routine operational matters in the area between
Carlingford Lough in Co. Louth and Ballycofto€o. Cork.

® The Crew had completed an initial briefing on taking over duty from theaiffg crew at 13.00 hrs.



TheHRight Crew started theengines and completed the aftestart checklist items. When the
WinchQew had boarded the helicopter th€oPilotrequested taxi clearanceom ATC The
helicopter departed EIWFat 14.10 hrs using the call sign 0R11% and routed directly to
Hook Head, whiclis located 7 NM to the south east of the airfield During the transit to
the search area the MRCC advised ftightCrew that themost recent information received
suggested that thre¢eenagershad entered the water. The helicopter was the first IRCG
asset to reach Hook HeadJpon arrival at thesearchlocationat 14.13 hrs the helicopter
crew observedtwo people in the water and positioned the helicopter to commence
winching operations.

The Winchman was deployeat 14.14 hrsvia the winch with two Rescue Strops; one a
Helicopter Rescue Strop and tbther a Hypothermic Rescue Strople entered the water
less than one minute later.This event was captured on the CVRouy the sound of the
WA Y OK Y Iy &3beadoh, which activated oimmersion The Winchman told the
Investigation thatwhen he reached themale and femalecasualties who were both
teenagersthe female casualty wagale andunresponsive and was being supported by the
male casualtywho wasanxiousto keep her head above the water Despite the risk to
himself and the lackfosurvival equipment,ite male casualty had remained with the female
casualty out of concern for her wdleing and kepther afloat uril the arrival of the
Winchman The Winchmantold the Investigationthat the female casualtypegan to drift
under the water. He said thdte was awardrom previousSARexperiencethat casualiesin

the waterhad beenknownto relax andstop trying to swimoncethe winchmanhad arrived

to assist?, and he was concerned thatich asituation was about to occurTheWinchman
wasalsoconcernedthat if he winched one casualty to the helicopténat the other would
not be able to remain afloat until he returned. He said that theere no other vesselsin 4
the area that would be abl® assist in the rescue at that time.

During separate interviews with the Investigatjame Winchman and the male casualty
stated that the femalecasualtyappeared to be unconscious for some tirpgor to, and
during therescue operation.The Winchmanconsidered that his only option wade winch
both casualtiesimultaneously He placed the maleasualty inthe Helicopter Rescue Strop
andthe female inthe Hypothermic Rescue Strofhe Winchman recalled that he placed her
Ay (2 ( KeSs téithebsRtig) hed out, through the stropwith the toggle tightened ®
He told the Investigation that the female was wearing blue jeamsl a black fleecgype
jacket with a grey hoodFor additional securityne attempted to place his legs around both
casualties He then signalled thaVinch Operator to commence winching up.As the
Winchmanandthe two casualtiegeached the door of the helicopter and weadout to be
recoveredinto the cabin the femalecasualy slipped throughthe Hypothermic RscueSrop
and fell approximately 8 ft'% into the water. Thehelicopter remained in position and the
male casualty was taken into tleabin The Winchmanwasthen immediatelywinchedback
down to the female casualty in the water. Thémale casualty waswinched to the
helicopter andthe crew began administering emergency medical treatment.

R117t K2y S A O f f Rescudi @2 Gai€hS R W

1 NM: Nautical Mile. 1 NM = 1.15 statute miles = 1.852 kms.

! SARBESearch & ReseuBeacon Equipment is a water activated beacon that transmits a radio signal on the
emergency frequency when immersed.

2 Also referred to as CircuiiRescue Collapse (Golden et al, 1991).

3 Information taken from the Flight Data Recorder; Sstion 1.8and 1.9 of this Report.
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The ©ckpit Oew resumeda searchpattern for a third casualty that theyunderstoodto be

in the water. This search continued farnumber ofminutes during which timehe male
casualty in the helicopter informed the crew that there had been only two people in the
water. Upon receipt of this information and having been updabgdhe Winch Operatoon
0§KS TFSYI t GediCdcanditior, heddmander decided to depart frorthe Hook
Headareaand route directly to a landing site adjacent aonearbyhospital. The CoPilot
advisedthese intentions tothe MRCC and th®unmore EasRNL}* Lifeboat that was en
route to the scene. The helicopter Iaded at a sports pitchnear the hospital six minutes
later at 14.27 hrand both casualties were transferred iaitingambulanceto the hospital

The Qew began preparingthe helicopterfor departure to Hook Head to resume search
operations. However, #h MRCC notified the helicopterrév by radio thatall search
operations had been stood dowand that the helicopter could return to baseThe
helicopter departed from the dispital landing site at 15.23 hrs and returnedBONVE The
MRCC lg recorded that theHelicopter CGew notified them at 15.32 hrs that the helicopter
was back at base.

The hvestigation was informed by An Garda@®ana that one of the casualties, a 1éar
old girl,had diedon 10 December 2015

1.2 Personnel Information

The standard crew for a SAR missioroig ppersonnel; a commander and-pdot to fly and
navigate the helicopter, a winchmamho descend on a cable to the casualty to effect the
rescue and a winch operator to earol the winch,advise thecommanderon the progress of
the rescueand act as a liknbetween the winchman and themmander

.

1.2.1 The Commander

The Commander of the helicopteeld a valid European Union Flight Crew Licence issued by
the Irish Aviation Authority (IAA)He completed a Licence Proficiency Ch@dRC)jn May
2015 and held a Typend Instrument Rting for the 82 helicopter that was valid until 31
May 2016. He capleted an Operatd® Prdiciency CheckOPCpn 5 November 201%nda

Pilot Competency Checkn 15 September 2015 He was certified as competent for
command of the 92 helicopter during AlWeather Searchand Rescue (AWSAR) operations

¢ KS [/ 2 Y YClagRoh&BbiEalCertificatewas valid until 19 December 2015e had
2,700 flight lours on helicopters of which 60iours were on the S92A. The Commander
commencedduty at 13.00 hrson the day of the occurrencandinformed the Investigation
that he had been free of all duties for 24 hours prior to commencing this dttg.was the
Pilot Rying (PF)for the occurrence flight.

“ RNLIRoyal National Lifeboat Institution.



1.2.2

1.2.3

1.2.4

The CePilot

TheCoPilot held a valid European Union Flight Crew Licence issued by the UK Civil Aviation
Authority (CAA).He completed a LPC in August 2@1% held a Type and Instrumenatihg

for the S92 helicopter that was valid until 31 August 2016. He complate@PC in August
2015 which was valid until 29 February 2016. He complatBidot Competency Chedhk
Octoler 2015 and was certified as competent for command of ti#2 Shelicopter during
AWSAR operations.

The CePA f AR dne Medic&lertificatewas valid untib May 2016.He had5,300flight

hours on helicopters of which,500hours were on the S92A. TheCaPilotcommenced duty
at 13.00 hrs on the day of the occurrence antbrmed the Investigation that hbad been
free of all duties for 24 hours prior to commencing this dutye was thePilot Monitoring

(PM)for the occurrence flight.

The WinchOperator

The Winch (perator advised the Investigation that he #abeen involved in SAR for
approximately 19 years (15 years with his current emplayed four years with a previous
employer) He hadbeen based at EIW$ince the current SAR service begaere in 2002
He held an EASA Class TwoMedical @rtificate that was valid until
3 December 2017 and had successfully completedchesv competencyline check on
10 October 2015.

The Winch OLJS NJ G 2 ND & heldNy theyOpefator r@carde8 that he had completed 6
specific wet winchin§ training flights on eight occasions duri2p15 and had last
completed a wet winching training flight on 11 November 2088. commenced duty at
13.00 hrs on the day of the occurrence aretifbeen free of all duties for 24 hours prior to
commencing this duty period.

The Winchnan

The Winchman advisedthe Investigation that he had commenceamploymentwith the
Operator in December 2013and qualified as a winchmam March 2014. He was in
possession of a ClassMedical Certificate that was valid until 29 February 2026le had
successfully completed his crew competency line check on 29 March 2015.

The Winchml y Q& i NJheldybg tile3OpeFakof Bcorded that thée had completed
specific wet winching training flights on six occasions during 2015 and had last completed a
wet winching training flight on 28 September 20He commenced duty at 13.00 hrs on the
day of the occurrence aniiformed the Investigation thatéhad been free of all duties for

24 hours prior to commencing this duty period.

> Wet winching:Winching from a wet location such as a river, lake or the sea.



Sikorsky €92A HICG Hook Head, Co. Wexford 6 December 2015
FINAL REPORT
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1.3 Aircraft Information

The Sikorsky -82A is a twinengine, medium weight helicopter. It is powered by two
General Electric CI8A turbo shaft engines that drive a febladed, fully articulated main
rotor and a fourbladed tail rotor. Thehelicopterhas a maximum cruising speed of 151 kts.
The helicopterwas registeredas EICG Photo No. 3 and configured for SAR operations.
This configuration includkauxiliary fuel taks that increase the maximum range to 801
NM, thermal imaging cameras, a searchlight, a raaliimeter’’ and an Automatic
Identification System (Al@)hich is described iBection 1.8.2 The helicopter did not sustain
any damage as a result of the serious incident.

R

Photo No.1: Sikorsky 92A EICG

1.4 Rescue Strops
1.4.1 General

RescueStropsare fabricatedstraps designed to loop around a casualty and attach them to a
winch or hoist hook during rescue operations. Thag available in varying dimensions
depending on customer requirements. However, the Helicopter Rescue Strop and
Hypothermic Rescue Strop istube matched so that they operate correctly as a pair for
double strop (hydrostatic) lifts.

The Investigation examined the two Rescue Strops used during the mission and found no
evidence of wear and tear, damage or failure of either strophe Invesgation also
contacted theManufacturer of theHelicopter Rescue Strop and the Hypothermic Rescue
Stropto provide information about the manufacture and operationtioé strops

'® Range while retaining a 30 minute fuel reserve.
" Radioaltimeter: An aircraft instrument that measures vertical height above the surface by reference to the
time taken for a radio signal to be transmitted to, and reflected from the surface to a receiver in the helicopter.



1.4.2

The Manufacturer confirmed that the strops in use foretllescue werecorrectly matched

and that the maximum mass of aasualtyfor a single strop(including the Hypothermic
Strop) is considered to be 136 kgs (300 Ibs). This is based on a 97 percentile mass for
military personnel of 105 kgand also takes into account thestimated weight of a
casualtl & ¢ S Idddrr2atiok providled to the Investigation indicated that the mass of
each casualtyin this eventwas substantially less than this maximum figur€here is no
minimum mass associated with the use of the stropetails of he Helicopter Rescue Strop

and Hypothermic Rescue Straped during the rescue we as follows:

Helicopter Rescue Strop Hypothermic Rescue Strop

Part No: MRIGQ1857 MRIGQ1860
Drawing No: GQD21266 issue 8 GQD40021 issue 4
Ser. No. E1143502 E1187532
Date of Marufacture: February 2013 February 2014

TableNo. 1: Rescue Stroetails(Manufacturel)

HelicopterRescueStrop

The function of theHelicopter Rescue StrogPifoto No. 3 during a SAR missida to
facilitate thelifting of a casualtyiathe hoist hookduring winchingnto the helicopter from
avessel the seaor the ground. The strop consists of a length of heavy polyester webbing, 8
folded in four and stitched along each edge throughout its length -rinddis enclosed in the

folds at each end and the centre portion is cushioned with a double thickness of expanded
rubber, tapered at ach end and covered with orang®loured fabric. A strip of stippled
material made from white webbing is sewmto the inside facef the cushioned portion to

aid grip.
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1.4.3

The two ends of the strop pass through a sliding woggle which allows the strop to be drawn
close to the torso of the wearernstructionsfor the correct use of the strop ar&tached to

the webbingin the form of a pictorial guidéPhoto No. 3). Prior to ascent, the strop is
positioned around thecasualt® &  (ad NdEle? the arms with the pad at the back and the
slidingwoggle at the front.

Step four of the instructions requires the casualty to keep their hands beside their Body.
handling loopon the outside of the strop enaldehe winch operatorto draw the casualty
into the cabin after theyare winched up to thehelicopterdoor.
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Photo No. 3: Instructions to operatehe HelicopterRescuestropas sewn onto webbing

When conducting a single strop lift using the Helicopter Rescue Strop, the winchman is
positioned facing the casualty with one leg placed either side. This enables the winchman to
control andassist the casualty and seeuhe strop while freeing the wik€ Y I y Q& KI Y R
order to signal the winch operator and assist in recovering the casuédtyhe helicopter.

Hypothermic Rescue Strop

In 1997, the UK Health and Safety Executive (UKHSE) undertook an extensivé aftudy
reported andanecdotal instancesf casualties being rescued from the water after extended
periods of immersiononly to die in the 280 minutes after rescue The study concluded
that up to 20% of those who wereesponsivewhen taken from the waterexperienced
significant posimmersionmedicd problems.

When an individual is immersed in water, blood in theculatory systenoutsidethe chest
area is surrounded by a medium approximatelyequal density and becomesffectively
weightless. Hydrostatic compressimeduces the volume dflood in the veins. The result
is a significant redistribution of blood in the bgdyombined with a reduon in the blood
pressure required to supply the constricted blood vessé&lslder water is likely tocause a
greater shift of blood to the uppebody due to coldnducedvasaonstriction® This would
bein addition to the immediate effects on the casualty of cold shock and hypothermia

¥ OTH519Review of Rescue and Immediate Poshérsion Problems A Medical / Ergonomic Viewpoint.
19 Hydrostatic compressionThe weight of the surrounding water pressing on the body.
% vasoconstriction: Narrowing of the blood vessels to reduce blood flow from the core of the bodly.



Following thewinchingof a casualtywho has been in the water for an extended pefyd

the removal of hydrostatic compression on the bamhymbined with gravity and the reduced
blood pressure from the heartesults in blood pooling in the lower extremitie$ the body

This can causmyocardial ischaemfaor cerebral ischaemfaduringthe post rescueperiod.

The casualtymay also be subject ta form of circumrescue collapsewhich is caused by
reduced levelsof performanceenhancing adrenalineghat can result in a relaxation
Faa20AF SR 6AGK (KS GafeaTdds dllapsetainbe pedckeivedihed K I
rescuer as the casualtygiving up just as they are about to be rescued, oraalss of
consciousnessf acasualty

The HypothermicRescue tBop (Photo No.4) was designed tanitigate these long term
immersion effectavhen used in conjunction with the Helicopter Rescue Shypmnabling a
more horizontal body position for the casualty being winclelgpothermic Lift Technique)
When winching persons in distress, a horizontal body position improves the chances of
survial by avoiding the effects of wasonstriction and the redistribution of blood during
lifting. It can alsoreduce the effect of the removal of hydrostatic compression from the
lower extremities of the body.Rescue crews carry Blypothermic Rescue3rop on SAR
missionsas a standard equipmedfit.

The Hypothermic Rescue Strop is slightly larger than the Helicopter Rescue Strop and is
L2AAGAZ2YSR dzyRSNJ I Ol adzr ft GeQa GKAIK | NBF 0
the body. The HypothermiceBcue Strop does not have any stippled material on the inside

of the cushioned area. This is to allow the winchman to more easily slide the strop under
GKS Ol adztfdieqQa tS3aod 10

Photo No.4: Hypothermic Rescue StrgManufacturer)

' Extended period:Defined in the study as a period of immersion greater than 30 minutes.
2 Myocardial ischaemia:A lack of blood supply to the heart.
2 Cerebral ischaemiaA lack of blood supply to the brain.
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The Investigation requested the &mufactureg to comment on the use of theypothermic
Rescue t8op for lifting acasualty from the water. The &hufacturer stated thatit can also
be used as a Rescue Strop on its ©wasa it is sufficiently strongwith a similar basic
constructionto the primary Helicopter Rescue Strop.

While reviewing the usage of the strop, tManufacturer identified a number of factors that
should be considered, including whether the efficacy okescue strop is compromised by
the fact that the casualty may be unconscious / seomnscious.Followingconsideation of
these factors theManufacturer stated

Security within the harness requires the casualty to have their arms by their side during
the lifting element of a rescue. This is shown on the user instruction label on the
Helicopter Rescudlarnesg?%. In practice, if the person being rescued is dons¢ to
ensure that they do not slip from the strop, they are directed to keep their arms down
and not reach for the cable or strop whilst they are being hoisted.

The Manufacturerconfirmed thatit did not provideguidance on the use of their rescue

strops with injured, or in particularunconscious casualties and that¢ KA & A a f ST
Odza i 2 YSNA Q 2°% IDSeOMafufadurer{ was adso asked to comment on the
effectiveness of the Rescue Stropaifreverse method of lifting were to be employeice.
wherethe stroph & L2 aAGA2y SR | NRdzyR GKS Ol adz t i&Qa
sliding woggle at the backThe Manufacturer considered thatvhilst this lifting methodis

possible and hebeen used by other organisations, it should be considered only in the most
extreme of situations. Furthermore, tidanufacturer stated;

1 There is a quantifiable greater risk using the reverse method of lifting with the
toggle at rear of the person beimgscued.

1 The person is not as secure because the arms are forced forwards and upwards
RAdZNAY3I GKS tAFTId ¢KAA A& 0SOlFdzasS 27F |
F2NBIFNRa |yR dzLJsl NRa FTNBY | NRdzyR GKS &K
casudty, there is a higher probability of falling from the strop compared to the
conventional lifting technique. A conscious casualty would more readily survive such
a lift method, but their arms have to be positively held down and the toggle slid
tightly downbehind their back.

Recovery into the aircraft would be more challenging.
Breathing is indeed more difficult.

It is more uncomforthale for the person being lifted,

= = =2 =

The person being lifted would require additional support by the legs of the
winchman.

** SeePhoto No.2 &3.
*SOR: Standard Operating Procedures.



1.5 Meteorological Information

The Investigation requested an aftercast from Met Eireann Aviation Services Division.

weather provided to the Investigation for the time of the rescue was as follows;

Meteorological

The area was on the souttastern side of a ridge of hig

Situation: pressure which extended to the northwest.

wind: Surface: Variable but generally north easterly7kts
2000 ft: 090 12 kts

Visibility: 10+km Risk isolated 3000m

Weather: Nil

Cloud™ FEWL,800 ft, SCT2,000 ft Occasional SCT 500 ft

Surface Temp/Dew Pt:

Temp08<C, Dew Poind5°C

MSL Pressure:

1,015 Hectopascals

Freezing Level:

6,000¢ 7,000ft

TableNo. 2: Meteorological Conditions at Hook Head on 6 December 2016

The

The Investigation also requested information about the sea conditions at the time of the

rescue. FigureNo. 1 shows theWaveHeight Swell) Chart in metres for 15.00 hrs on the day

of the occurrence This chartdepicts the result of meteorological actiyibn sea conditions.
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FigureNo. 1: ForecastSwell 6 December 20145 15.00 hrs

% Cloud Cover is measured in oktas (1 o@f total cloud cover)FEW = R oktas; SCT =8oktas.



FigureNo. 2 shows theWave Height (Sea) Chart metres for 15.00 hrs on theame day
This chartalso includeghe effect of additional factors, includinthe topographyof the
seabed, direction of the swell relative to the coastline and local wind effects.
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FigureNo. 2: ForecastSeab December 20154t 15.00 hrs

These charts indicate that théorecastedheight of the wavesin the vicinity of Hook Head
were not greater than 2.5 metres at 15.00 hrs. Theecastedsea conditions at 12.00 hrs
were of similar magnitude. A photograph takenl12t.00 hrs appraxnately (Photo No.5)
depictsrelatively benign offshore sea conditisn Historic tidal datérom the Irish Marine
Institute for Dunmore East (appx. 5 km NW of Hook Head) f6rDecember 2015 indicate
that High Tide was at 13.42 haad that the sea temperature at the time was 11°C

Photo No.5: Photographof Hook Hadaken on6 December 2015 at 14.00 happrox



1.6

Although Photo No. 5showed that the sea around Hook Head did not appear to be
significantly rough or turbulent in the light northerly wind3hoto No.6 and Photo No.7
provided to the Investigatioshow images of the same area of rocks at Hook Head taken five
minutes apart and 1220 minutes prior to the occurrence. These phgrapls illustrate the
volatile nature of the coastal sea conditions at the time.

Organisational and Management Information

The Irish Coast Guard (IRCG) is a division of the Department of Transport, Tourism and Sport
(DTTAS) anis responsibldor L NB f hatoRafsistem of marine emergency management—=—
gA0KAY L REBudlinafdater®agsyand is designated as 8®R Autority®® in
accordance with the provisions of thieish National Maritime Search and Rescue (SAR)
Frameworkpublished by the DTTAS. This authority is exercised through a number of
regional centres. The coastal region from Carlingford Lough, Co. Loutidlyod®on, Co.

Cork is within the area of responsibility of the MRCC in Dublin.

The helicopter servicevas provided to the IRCG by a private compahyoperating
helicopter bases at Dublin, Shannon, Waterford and Sligo. The agreed performance criteria
were for the helicopter to achieve a launch time within 15 minutes of urgent calls between
the hours of 07.8 hrs and 21.00 hrand within 45 minutes outside of these tini&s

2" EEZExclusive Economic Zone.

28 SAR AuthorityThe authority within a National Administration with overall respoiigibfor establishing and
providing SAR services and ensuring that planning for those services is properly coordinated.
PWSTSNNBR (2 GKS IKWENINB2ZIRINIG | &4 W

% As defined in th@®perations Manual Part F; Search and Rescue, Section 2 SAR Readines
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1.7 Documentation

1.7.1 General

Procedures forlie conduct of SAR operationgre presaibedin a number ofi KS h LIS NJ { 2
Manualswhich wereapproved by the Irish Aviation Authority (IA&)cluding but not limited

to:

1 Operations Manual Part A (OMA3general / Basic Procedur@dpdated 1 Oct 2014)
1 Operations Manual Part D (OMD) Vbl Training / PolicUpdated 1 Oct 2013

1 Operations Manual Part F (OMF); Seaand Rescu@Jpdated:15Aug 201%

1 Safety Management & Compliance Monitoring Man{&l1SYUpdated:1 Jun 201p

1.7.2 Winching Methods

The OMFdescribeghe methods that can be used twnducta winch rescue (emphasis has
been added byhe Investigation for clarity):

3.13.1 Types of lifts

There are several lifting procedures used to meet various circumstances. Altheagh
procedures may have to bmodified to suit individual situationghe basictechniques
are as follows:

15 a. Single lift
b. Double lift
c. Multiple lift
d. Hydrostatic (double strop Iiff)
e. Extended cable lift
f. Stretcher lift

3.13.2 Single lift

The single lift is principallysed as a training exercise to give winching experience to
other flight crew, or members of other rescue agencies.

Prior to the flight, the person to be winched is to be given a thorough briefing on the
operation of the strop. In addition, the dangersstdtic electricity and of being strudtly
the winch hook will be explained to the person to be winched.

Except when training with experienced flight crew, a winchman will always be in
attendance during single lifts. He will ensure that the casualty iggohp secured ithe
rescue strop and make the appropriate hand signals to the winch operator.

e KS  (Hytdstatied | WyBotharmié | NB dza SR AY I SNDKI y3ISHofeod



3.13.3 Double lift

The standard method used by dedicated SAR helicopters to affect a rescudastitee
lift. Provided that the casualty is not seriousiyured or likely to béypothermic, it is
suitable for water, liferaft, deck and land rescues. The procedorehe doublelift is as
follows:

a. X On the final stages of the approach the winchman dmsl equipment are
winched out and placed alongsitiee casualty.

b. Once alongside the casualty, the winchman secures him using the rescud@k&op.
winchman then indicates to the winch operator with a 'thumbs up' that heady for
the lift.

c. When the winch operator is satisfied that the winchmad aasualty are secure
and the aircraft is correctly positioned, he initiates the lift. The winch opewratbr
ensure that the winchman and casualty are kept at a safe height duringfth&he
winchman is to position the casualty between his legs aotept himfrom contact
with the underside of the aircraft.

3.13.4 Multiple lift

The multiple lift technique may be used operationally when a large numlzasatlties

are to be lifted from one point. In such cases the winchman will be lowatedwo

strops on the winch hook. Ona deck or in the lifaaft, the winchman wildetach
completely from the winch hook taking the strop(s) with him. To expeditéftie will

then place a casualty in each strop and, when readyhoak both casualtystrops in 16
preparation for the liff which will be completed as for a singleh T Gfikat IRt Svould
normally be a double Ik

3.13.5 Hydrostatic (double strop) lift

This is a method of lifting a casualty as near to the horizontal as possible where a
stretcher cannot be used. It should generally be used when lifting a casualty from the
water, no matter how long they are reported to have been in the water. Exceptions to
this rule may be required in excessively rough seas, or if the SAR crew actutlly see
person enter the water and can thus be sure that no risk of hypothermiaXexists

3.13.7 Stretcher lift
When a casualty is injured or unconscious and itimmd permit, a stretcher lifshould

be considered. No stretcher should evemwbeched from a S92 without theaise of a Hi
line®.

¥HilLine:AHeavinhy [AYST | fAyS (KIFIG A& f28SNBR (2 | &
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winching in heavy seas or where vertical winching is not possible.
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The Investigation interviewed thélelicopter Crew ad a number of other senior SAR

qualified personnel employed by the Operator. There was a shared view that the
procedures forwinching using a strop(s) that wereletailed in the OMF were equally
applicable to conscious and unconscious casualties.

The Investigation noted thaODMF Section 3.13.7 Stretcher liftreferred to lifting an
unconscious casualty by use of a stretchBine Helicopter Crewral a number of othe
senior SARyualified personnekonsidered astretcherto be unsuitable for use during this
mission as it would have taken a longer time to reach the casualties and the stretcher can
only lift one casualty at a time. Furthermotagy considered thathe mandatory use of the
Hi-Lin€lassociated with a stretcher lifras not possible in this scenam@s neither casualty
had the capability, or was in a condition, ¢ontrol the line. During interview, the Crew of

the helicopter ad a number of other senr SARjualified personnel employed by the
Operatorstatedthat a stretcher would not be used when liftingcasualtyfrom the water.

The Operator informed the Investigation that a stretcher lift would not have been
considered appropriate in thisccurrerce, as there were two casualties in the water and the
winchman considered that either casualty would have been in imminent danger if left
behind

An unconscious casualty was referenced in tDMF Section 14Special Taskswhich
containsproceduresfor rescuing military aircrew. However, there were no specific changes
to the winching procedures in thisituation Thee were additional procedures which
related to extracting theasualty from a single seat hfaft prior to donning the strop.

171.7.3  WinchingProcedures

The OMF Section 3.11Normal Procedures; Wet Winchimgscribes the procedure to be
adopted when winching a casualty from the wafemphasis added by the Investigation for
clarity);

3.11.2 Casualty in the water

The appropriate circuit is tbe flown maintaining visual contact with the casualty.
Briefing as appropriate to the urgency of the situation shall be carried out. The
winchman is to be deployed at a safe height and the aircraft climbed if necessary. The
aircraft is then to be guidedofward towards the casualty and then maintained
overhead using standard patt&r When he reaches the casuattye winchman will
carry out the appropriate double strop (hydrostatic) lifi’ he winch operator will ensure
that he maintains control of the amoumf cable deployed throughout thdt. He will

not allow excess cable/bights to remain in tivater adjacent to the winchman and
casualty.On receipt of the 'thumbs up' signal from the winchman, the winch operator
will ensurethat the cable is clear dfoth winchman and casualty and will then winch
winchman and casualty clear of the water.

% Standard patter: A standardised means of communication between crew members to ensure that ambiguity does
not arise.



1.7.4

1.8

1.8.1

Training Requirements

The trainng requirements for SAR crew® maintain competence in winchingvere
prescribedin the OMFwhich stated

5.2.4 Hover BferenceWinching

Hover reference winching training prepares the crew for live operations where limited
visual cues are available to the pilot, such as rescue of:

a. Casualty in water

b. Casualty in 138/ semirigid vessels / halfleckers

c. Casualty(s) in singeat or multiseat liferaft

Hover reference winching recency can be achieved by completing any of the following
accepted disciplines:

a. Drum winchin®, either using an actual training drum or making use of a simulated
drum such as a marine marker bu@rum winching exercises can be conducted by
day or night.

b. Wet winching (single or double strop technique)

c. ILB transfers with ILB stationary in the water

d. Singleseat liferaft

e. Multiseat liferaft

The minimum requirement is to complete at leaste hovesreferenced winching
exercise by day by completing either drum winching or wet winching, within the threg g
month period. During the winter season, from 01 October to 31 March, the requirement—
is to complete one night drum within any thre@nth peiod. This can be completed by
either using an actual training drum or making use of a simulated drum such as a marine
marker buoy. Although it is not mandatory, crews should endeavour to achieve recency
in allhoverreferenced winching disciplines withitre threemonth period. This is subject

to the availability of ILB vessels and-liédt training equipment.

Documentation provided to the Investigation by the Operatbowedthat the crew met the
training requirements to undertake the mission as e approved Operations Ehuals.

Recording Devices
Multi-Purpose Flight RecordédMPFR)

The helicopter was equipped with a Penny & GIE51615102 MPFR, which servethe

dual purpose of CVR aiDR. Both the FDR data and CVR awdie recorded ona crash

protected solidstate memoryunit. The MPFR records 25 hoursflight data andup to 2

hours ofaudio data. It then overwrites itself.Following thehandoverof the casualties to
ambulance personngethe helicopter returned tdase at EIWF and laed at15.32hrs. On 7
December 20153wo Inspectors of Air Accidentsavelled to Waterfordand collected the
MPRR.

3 LB: Inshore Lifeboat.
% Drum Winching: A training discipline where a floating object of suitable construction is winched by use of a
grapnel hook attached to the winch hook.
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1.8.1.1 Cockpit Voice Recordingformation

The CVR recorded a total of aixdiofilesfrom four separate audio channels

1 Three separate audiohannels fhe CommanderCaoPilot and Winch Operator) from
the aircraftintercommunication system for thprevious30 minutes.

1 A ombinedsingleaudio track of the three intercommunication system channfds
the previous120 minutes.

1 Cockpit Area Microphone for thgrevious30 minutes with a bandwidth df50 Hz to
6 kHz.

1 Cockpit AreaMicrophone for theprevious120 minutes with aeducedbandwidth of
150 Hz to 3.5iKz.

Asthe aircraft had flown for more than 30 minutes since the evéme three separate audio
channels were ovewritten. However,a good quality combined single audio track of the
three intercommunication system channels wawailable which included the entire
occurrence flight.

1.8.1.2 Flight Data Recordenformation

The FDR component of the MPFRtloa helicopterrecorded a total of 92 parameters over
a period of 25 hours. The data was downloaded with the assistance dJKkhaAIE. The

19 data frame layout required to decode the FDR data was provided by the TrarSaiety
Board (TSB)Canada. The Manufacturer, Penny & Giles Aerospace Ltd., subsequently
provided technical assistance to the Investigation during the analysis of the data.

1.8.2 Automatic Identification System (AIS)

AIS is a shiporne transponder system thaoperatesin a similar mannerto an aircraft
transpondersysten) transmitling a range of data to aompatiblereceiver unit AlSutilises
the VHE’ frequency bando transmit information that can include ship position, name or
registration, course, speed, destinati@md activity. This information carassist in quickly
locating vessels without the need for airborne primary raddre SAR helicopter used during
the mission was equipped with an AIS transceiver.

The IRCG providdtie Investigation witithe AIS recorded datiom the area around Hook
Head for the time of the occurrence. The data provided positionahformation for the
helicopter andnformation aboutother AlSequipped vessels in the area at the time

% AAIB:Air Accidents Investigation Branch.
3" VHF: Very High Frequency.
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191

1.9.2

Recovered-light Data
General

The Investigation correlated the data received from the FDR and AIS systems for the period
of the SAR missionFigureNo. 3 showsthe position data for the mission. Thevhite line

shows the positional information recovered from the FDR #mal yellow line shows the
equivalentdata from theAlS. There was high degree of correlation between the positional
information from these two independent sources.

N
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{HookHead Lighthouse Line linking AlS Positions gv HooksHead Lighthouse
—— Line linking FDR Positions Tiie
g =) Direction of Travel <4>

Significant timings

The FDR and CVR imgswere matched by synchronisirigansmissiongo Waterford ATC on
both devices This provided the Investigation withtimeline of events as follows:

Call received on 112/999 from member of public 14.04 (From MRCC Log) _20
MRCC Dublin task R117 with SAR mission 14.05 (From MRCC Log)
CoPilot reaches helicopter, requests start from ATC 14.06:22

Taxi request 14.09:07

Take off 14.10:22

Arrival on scene / search begins 14.13:28

Casualties sighted / positioning 14.14:04

Winch-out begins 14.14:16

Winchman reaches casualties (SARBE activates) 14.15:02

Winch up begins 14.16:29

Winch opadvises casualty has fallen 14.16:56

Winch out 14.17:05

Winchman reaches casualty 14.17:27

Winching up begins 14.17:51

Casualty in helicopter$earch resumes fé8rd casualty2 14.18:11

Helicopter off scene for hospital 14.21:35

Helicopter arrives at Hospital landing site 14.27:17

The response time from receipt of the call from MRCC to the helicopter being airborne was
approximatelysixminutes. This wakessthan the requiredresponse time of 15 minutes to

be airborne asprescribedin OMF Section SAR Readines3he casualties were winched at
14.16:29 hrs which means that they were in the water for at least 12 minutes



1.9.3

Location of the Casualties

The Investigationoverlaid the positional mformation from the AlSon to a maritime
navigation chart to reconstruct the flight path of the helicoptErgureNo. 4). Themaritime
navigation bart legend statedhat 4 5 SLJi K& | NS aK2¢6y Ay YSOINBa
Chart datum which is approximately the level of Lowest Agtrgrk O £ Thé SARSMas
conducted within one hour of High Tidehichat Dunmore East (appx. 5 km NW of Hook
Head)wasat 13.42hrson 6 December 2015

The dataindicatedthat the helicopter transited from Waterford Airport to Hook Head at a
height d approximately 500 ft above the ground. Upon reaching the Hook Head area and
commencing search operations, the helicopter descended to approximately 50 ft above the
surface. During the winching operation, the helicopter remaim¢dapproximately 45t
above the water. Since these heights were measured by raltiimeter from the surface,

the measurement would include height variations of up to 2.5 metres due tcsézswell

(as noted inSection 1.5 Meteorological Information
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FigureNo. 4: Helicopter Positional Informatighfrom 6 December 2015

Timings taken from the CVR and video recorded from the shoreline indicated that the
casualty fell from the strop into the water at 14.16:56 hrs. The Winchman exited the
helicopter nine seconds latend reached the casualty at 14.17:27 hrs. The Winchman told
the Investigation during interview that upon reaching the casualty he immediately lifted her
head out of the water before placing the strop over her head. The casualty was in the water
for a perod of approximately 31 seconds from the fall until the Winchman reached her the
second time. The casualty was subsequently winched back to the helicopter 24 seconds
after being reached by the Winchman.

®The displayed data is a sequence of positidast{de and longitude) plotted on the map. The lines joining
SFOK LRaAbtAz2y IINB adNrAIKG tAYySa NIGKSNI Ky GKS KS
plot is solely to establish the location of the rescue.
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1.11

The location of the winching operatigfrigure No. 4) wasapproximately 110 m from the
coastlineat Hook Headind approximately 30 m south of the 10 m depth contour line. This
line joins areas with a common depth of 10 m below the sea surface as measured at low
tide.

TheAlSdata also provided the location of all othsuitablyequipped vessels in the area at
the time of the search and rescue missioiihe nearest operational vessel in area was a
fishing vessel, which was 5MM south west of the casualties and the time of witing’.

The AIS transmission from the boat concerned showed that it was engaged in fishing activity
and therefore was only capable of2kts®. The nearest rescue vessel was an RNLI lifeboat
that at the time of the winching incident was in the processbefing launched from
Dunmore East to assistThe Investigation examined photographs and video taken at the
time and found noevidence of any no#\IS equipped vessels in the vicinity of Hook Head
during the rescue. The CVRecordingindicated that the haetopter crew were awargprior

to commencement of winching, that there wer® vessels olRCG vehicleavailableto
assist at the time that the winching occurred.

Other Recorded Data

Members of the public providedhe Investigationwith photographic ad videodata that
showedthe sequence of events during the rescue. There were no photographs orsvideo
availableto the Investigationof the casualtiesentering the water prior to the 999/112
telephone call

The photographs showed both casualties duringisit to the Lighthouse earlier the day. 22
The female casualtgppeared to bewearing blue denim jeans, heavy boots ardblack
fleecetype jacket with agreyhood. It could not be determined if the jackdtad buttons or

a zipfastener, but the jacket waseen to beopen at the frontin photographsand video

taken prior to the casualties entering the watefhe video and photographic evidence
indicatad that asthe female casualty fefrom the hypothermic escue stropthe openjacket

was pulled up over her heaahd off her. The jacket fell into the water after the casualty and
was not recovered from the waterThe Investigation was unable to determifrem the
available photographic and/or video datdne orientation of the Rescue Strops on ttweo
casualties during the winching.

Medicaland Pathologicalnformation

The male casualty was interviewed and was of the opinion that the girl was unconscious
from soon afterthe time that they entered the wagr. He stated that he attempted to
conduct CPR on herin the waterbut that she was unresponsiveDuring interview, the
Winchman stated thathe female casualtywas unconsciousvhen he reachecdher in the
water. Upon arrival athe hospital he female casualty was admittedo the Intensive Care

Unit. On8 DecemberR015shewas transferred toa &K A f R haBpifaldid Dublinrecords
indicate thatshediedat 11.30 hrs on Thursdag0 December 2015.

% Other fishing vessels were closer at the time, but were in either in port or at anchor.
“OKts:Knots, or Nautical miles per hour.
*L CPRCardioPulmonary Resuscitation.
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A post mortemwas conducted on 1December2015to establish the cause of deathlt
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resuscitation following a neatrowning episodé dThe post mortemreport further noted
thattherewasd y 2 S@PARSYOS 2RyRdrR ¥RASONBSYASE A LT |
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1.12  Tests and ResearciOther Operators

The Investigation examined a number ektant manualsfrom other organisations that
engage in search and rescue activities. In particular the Investigation examined the guidance
provided to crews regarding unconscious casualties being winched by use of a single strop.

1.12.1 The United States Coadbuard (USCGIommandant Instruction (COMDTINST) M3710.4C
Helicopter Rescue Swimmer Mandaked 22 Apri2011 provides the followingvarning(in
RED textjn Section 9Vertical urfaceRecoveryProceduresi.e. winching);

WARNING
WHENEVER HOISTING USING THE QURIBRFAILURE TO CONNECT THE CROTCH
STRAP ON AN UNCONSCIOUS OR INCAPACITATED SURVIVOR MAY RESULT |
SURVIVOR SLIPPING OUT OF THE QUICK JTRGRINTAIN PROPER POSITIONING
OF THE QUICK STROP, THE CROTCH STRAP SHOULD NOT BEUNGIHENED
IS TAKEONTHE HOISTABLE.

23
—1.12.2 TheUnited States Navy Search and Rescue (SAR) MU’ 3-50.1 dated April 2009

includes awarning to crews engaged in recovering an unconscious casualty using a single
rescue strop(FigureNo. 3). Thewarning is associated with the possibility of gravity affecting
the unconscious casualty, causing their arms to lift over their head and subsequently slip

through the rescue strop.

WARNING

e  The rescue strop (Figure 5-13) is primarily designed as a rescue device for uninjured
personnel. If utilized for an unconscious or physically incapacitated survivor, all
procedures outlined m paragraphs 1.4.2, 2.8.3.4, and 3.9.2 shall be strictly adhered to.
Failure to properly use the retaining straps on the rescue strop may allow the survivor to
slip out and fall.

FigureNo. 3: Extract from United States Navy SAR Manual NT90R13

*2 Somatic: Of, affecting, or relating to the body especially, as distinct from tiedror the psyche.

*% Crotch StrapAn additional strap that is integral to the Rescue Stugpd by the USCGThe strop used by
the Operator does not incorporate such a strap.

*NTTPNavy Tactics, Techniques and Procedures.



1.12.3

1.13

1.13.1

TheAmbulance Service of New South Wales, Austrahiich wasoperatedon behalf of the
New South Wales Governmehy a private companyconduced SAR missionduring 2012
using an Augusta Westland AW139 helicopt&he AW139 Cabin Staff Syllabi afmdaining
Notes Chapter 10Role EquipmenRevision 3, dated June 2QK2ated,;

11. RESCUE STROP / HYPOTHERMIA STROP COMBINATION

Introduction

The Rescue Strop/Hypothermia Strop combination is used as a Rescue Strop for
recovery of experienceat pre-briefed personnel who are in a fit state to keep them in

the strop. They can be specifically briefeeforehand, or by a Rescue Crewman
lowered to brief them prior to the winch.

It was noted by the Investigation thah eachof these manuals the use of a single strop to
lift an unconscious casualfyom the waker was authorisedon condition that the necessary
riskswere knownto the crewand mitigated

Tests and ResearctPrevious Occurrences
PreviousWinchingOccurrences General

On 31 August 2013, the crew ofBell412EFhelicopterwastasked torecovera patient who

was reported to have sustained injuries during a fall in the hills near Mansfield, Vijctoria
Australia Therecoverywas conductedvith the patient in a escue strop, accompanied by a

LI N} YSRAO® !a GKS LI N} YSRAO I y-Rndinglgéak gy (i 2ANE
patient became increasingly unresponsive and began slipping from the rescue Baspite

the efforts of the paramedic and winch operator, the patient slipped out of the rescue strop

and fell to the ground, sustaining fatal injuries.

TheAustralian Transport Safety Bureau (ATSB) published a preliminary investigation report
into the eventon 15 October 2013 Onthe same daythe Australian Civil Aviation Safety
Authority (CASA) issued Airworthiness Bulletin (AWB)Z5(seeAppendix A (i 2clarify the

dzaS YR | LIX AOI GA2Yy . TRATSFSHhaODRePa(MER018I3E) @Wast  { G |
published on7 April 215. While the circumstances surrounding this accident ssmewhat

different to the mission at Hook Head, both occurrences resulted in an unconscious casualty
slipping through the rescue strop and falling. The CASYB Anade the following
Recommendtion:

As a Rescue Strop requires active participation by an occupant who is not formally
trained in its use and may likely be in a highly stressful situation, the following points
should be considered prior to use of the strop:

1) Whetherlife is at imminent risk;

2) Thestate of the person to be winched, particularly whether the rescuee will remain
conscious and coherent during the winch process;

3) Thepotential for the person to remain compliant with winching brief;

4) Alternativemethods and devices to recover the person; and

5) Whetherthe risk of falling from the device would not result in further serious injury
or death.
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The ATSB Finakport of the 31 August 203 event also highlighted the medical issues

which must be condered in relation to any use of a strop to lift casualties. It stated

Haagensen and others (1998) compared the lung ventilatory capacity of 12 healthy male
subjects who were suspended in a rescue strop, a rescue strop with hypothermic strap or
in a strether. Ventilatory capacity was found to be significantly reduced amongst the
participants in all lifting techniques as compared to the standing position. The rescue
strop was assessed by 10 of the 12 participants as having the most adverse effect on
their breathing capacity.

The researchers concluded that the reduction in ventilatory capacity would be easily
tolerated by healthy individuals, but should be considered when planning to winch
patients with severe respiratory problems. They also noted thatrenonscious patient

can slip out of either a rescue strop or a tesestrop with hypothermic strap

Murphy [*] and others (2011) noted that current winch rescue methods have significant

f A YA G indlutliggyth@ potential for cardiorespiratory compnise due to direct chest
O2YLINKBaaAzy ITidy cotpareddedefiedsNdd Q7 healthy adult subjects in
Australia ranging in weight from 45 to 106 kg of being suspended in a rescue strop,
rescue strop with hypothermic strap, a rescue stretcher anescue basket The
researchers measured forced expiratory volume in 1 second (FEV1), forced vital capacity
(FVC), FEV1/FVC ratio, inspiratory capacity (IC) and heart and respiratory rates. These
measurements were compared to those when in a normal ggadsition.

o5 The rescue strop was associated with significant decreases in FEV1, FVC and IC and

— significant increases in heart and respiratory rates. The rescue strop with hypothermic
strap and the stretcher resulted in decreases in FEV1 and FVC, buessittanthose
for the rescue strop ando significant variations of heart and respiratory rates were
observed. The rescue basket had no influence on any of these parameters. The
researchers concluded that further caution was required regarding the ube oéscue
strop and that the use of the rescue strop with hypothermic strap was a more benign
alternative.

1.13.2 PreviousWinchingOccurrences Ireland

EU Regulation (EU) 376/20440 | G S #eleviar ¢ivil aviation safety information should be
reported, collected, stored, protected, exchanged, disseminated and analysed, and
appropriate safety action should be taken on the basis of the information collected. This
proactive and evidenekased approach should be implemented by the relevant aviation
safety auhorities of Member States, by organisations as part of their safety management
systeif ® Ly LNBflFYRXZ (KS L NAaKSafetpQctuirdné yrackinogli K 2 I
System(SOTS) for this purpose. The Investigation reviewed the SOTS databasatehd

that there was ngprevious reportof a casualty slipping through a rescue strop and falling

into the water. The Operataimilarlyinformed the Investigation that they had received no
reports of such an occurrence through their internal safety réipgrsystem.

** Murphy, D Garner, A Bishop, HAMME WwSALIAN} G2NE FdzyOiliAz2y Ay K2Aad
NB a O dzS Avidtién] Space) and Environmental Medicivid. 82, pp. 12327.



1.13.3 Casualty Responsiveness Data

In November 2016he UK Marine Accident Investigation Branch (MAIB) published a Report

into a fatal accident where a crew member of a fishing vessel fell overboard. The Report
included data from other marine occurrences in the UK, reproduced toeréhe years 2015

and 2016asTableNo. 3, showing the time taken for a victim to become unresponsive after
falling from a boat and entering cold wateFThe Report stated thad L Yy majokit$ of these

caseghe person in the water was initially responsive and able to help themselves before they
NI} LIARf & &adzO0dzYoSR (2 GKS AyOFLIOAGIFGAY3 STTF

TableNo. 3: Time for victim to become unresponsive based on MAIB 88152016 (MAIB)

Dataprovided bythe Irish Marine Institute indicated that the sea temperature at Dunmore
East on 6 December 2015 between 13.30 hrs and 17.00 hrappasximatelyl1°C. 26

2. ANALYSIS
2.1 General

Search and rescue missions af®y their nature high risk relative to other aviation
operations. Comprehensive procedures and processes @guiredto ensure the safety of

the casualties and crews concerned.Robust and extensive training and checking
programmesare crucial toensure that crews achieve and maintain thecessarystandards

of proficiency. Notwithstanding this, the dynamic and unpredictable nature of SAR
operations and the potential for imminent risk to lifeneans thatthere is always the
possibility fora scenao to develop that has not previously been trained.fofhismay
require the crew member to select a particular course of action basegdreviousndividual
experience,on the information availableat that time, and on theirbest judgement while
under sgnificant time pressure



