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3XEOLVKHG�E\�WKH�$LU�$FFLGHQWV�,QYHVWLJDWLRQ�%UDQFK��'HSDUWPHQW�IRU�7UDQVSRUW
3ULQWHG�LQ�WKH�8.�RQ�SDSHU�FRQWDLQLQJ�DW�OHDVW�����UHF\FOHG�¿EUH

AAIB investigations are conducted in accordance with 
Annex 13 to the ICAO Convention on International Civil Aviation, 
EU Regulation No 996/2010 (as amended) and The Civil Aviation 
(Investigation of Air Accidents and Incidents) Regulations 2018.

The sole objective of the investigation of an accident or incident under these 
Regulations is the prevention of future accidents and incidents.  It is not the 

purpose of such an investigation to apportion blame or liability.  

Accordingly, it is inappropriate that AAIB reports should be used to assign fault 
or blame or determine liability, since neither the investigation nor the reporting 

process has been undertaken for that purpose.

DDO� DERYH�DLU¿HOG�OHYHO
ACAS Airborne Collision Avoidance System
ACARS Automatic Communications And Reporting System
$')� $XWRPDWLF�'LUHFWLRQ�)LQGLQJ�HTXLSPHQW
$),6�2�� $HURGURPH�)OLJKW�,QIRUPDWLRQ�6HUYLFH��2ႈFHU�
agl above ground level
AIC Aeronautical Information Circular
amsl above mean sea level
AOM Aerodrome Operating Minima
APU Auxiliary Power Unit
ASI airspeed indicator
$7&�&��2�� $LU�7UDႈF�&RQWURO��&HQWUH���2ႈFHU�
ATIS Automatic Terminal Information Service
ATPL Airline Transport Pilot’s Licence
BMAA British Microlight Aircraft Association
BGA British Gliding Association
BBAC British Balloon and Airship Club
BHPA British Hang Gliding & Paragliding Association
CAA Civil Aviation Authority
&$92.� &HLOLQJ�$QG�9LVLELOLW\�2.��IRU�9)5�ÀLJKW�
CAS calibrated airspeed
cc cubic centimetres
CG Centre of Gravity
cm centimetre(s)
CPL  Commercial Pilot’s Licence
�&�)�0�7� &HOVLXV��)DKUHQKHLW��PDJQHWLF��WUXH
CVR      Cockpit Voice Recorder
'0(� 'LVWDQFH�0HDVXULQJ�(TXLSPHQW
EAS equivalent airspeed
EASA European Union Aviation Safety Agency
ECAM Electronic Centralised Aircraft Monitoring
EGPWS Enhanced GPWS
EGT Exhaust Gas Temperature
EICAS Engine Indication and Crew Alerting System
EPR Engine Pressure Ratio
ETA Estimated Time of Arrival
(7'� (VWLPDWHG�7LPH�RI�'HSDUWXUH
FAA Federal Aviation Administration (USA)
)'5����� )OLJKW�'DWD�5HFRUGHU
FIR Flight Information Region
FL Flight Level
ft feet
ft/min feet per minute
g acceleration due to Earth’s gravity
GNSS Global Navigation Satellite System
GPS Global Positioning System
GPWS Ground Proximity Warning System
hrs hours (clock time as in 1200 hrs)
HP high pressure 
hPa hectopascal (equivalent unit to mb)
IAS indicated airspeed
IFR Instrument Flight Rules
ILS Instrument Landing System
IMC Instrument Meteorological Conditions
IP Intermediate Pressure
IR Instrument Rating
ISA International Standard Atmosphere
kg kilogram(s)
KCAS knots calibrated airspeed
KIAS knots indicated airspeed
KTAS knots true airspeed
km kilometre(s)

kt knot(s)
lb pound(s)
LP low pressure 
LAA Light Aircraft Association
/'$� /DQGLQJ�'LVWDQFH�$YDLODEOH
/3&� /LFHQFH�3UR¿FLHQF\�&KHFN
m metre(s)
mb millibar(s)
0'$� 0LQLPXP�'HVFHQW�$OWLWXGH
METAR a timed aerodrome meteorological report 
min minutes
mm millimetre(s)
mph miles per hour
MTWA Maximum Total Weight Authorised
N Newtons
NR Main rotor rotation speed (rotorcraft)
Ng Gas generator rotation speed (rotorcraft)
N1 engine fan or LP compressor speed
1'%� 1RQ�'LUHFWLRQDO�UDGLR�%HDFRQ
nm nautical mile(s)
NOTAM Notice to Airmen
OAT Outside Air Temperature
23&� 2SHUDWRU�3UR¿FLHQF\�&KHFN
PAPI Precision Approach Path Indicator
PF Pilot Flying
PIC Pilot in Command
PM Pilot Monitoring
POH Pilot’s Operating Handbook
PPL Private Pilot’s Licence
psi pounds per square inch
QFE altimeter pressure setting to indicate height above 

aerodrome
QNH altimeter pressure setting to indicate elevation amsl
RA Resolution Advisory 
RFFS Rescue and Fire Fighting Service
rpm revolutions per minute
RTF radiotelephony
RVR Runway Visual Range
SAR Search and Rescue
SB Service Bulletin
SSR Secondary Surveillance Radar
7$� 7UDႈF�$GYLVRU\
TAF Terminal Aerodrome Forecast
TAS true airspeed
TAWS Terrain Awareness and Warning System
7&$6� 7UDႈF�&ROOLVLRQ�$YRLGDQFH�6\VWHP
72'$� 7DNHRႇ�'LVWDQFH�$YDLODEOH
UA Unmanned Aircraft
UAS Unmanned Aircraft System
USG US gallons
87&� &R�RUGLQDWHG�8QLYHUVDO�7LPH��*07�
V Volt(s)
V1� 7DNHRႇ�GHFLVLRQ�VSHHG
V2� 7DNHRႇ�VDIHW\�VSHHG
VR Rotation speed
VREF Reference airspeed (approach)
VNE Never Exceed airspeed
VASI Visual Approach Slope Indicator
VFR Visual Flight Rules
VHF Very High Frequency
VMC Visual Meteorological Conditions
VOR VHF Omnidirectional radio Range 
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ACCIDENT
 
Aircraft Type and Registration: )UHHÀ\�6\VWHPV�,QF��$OWD�;�

No & Type of Engines: ��HOHFWULF�PRWRUV

Year of Manufacture: ������6HULDO�QR��4�������

Date & Time (UTC): ���-XQH������DW������KUV

Location: +HQOH\�RQ�7KDPHV��2[IRUGVKLUH

Type of Flight: &RPPHUFLDO�2SHUDWLRQV��8$6��

Persons on Board: &UHZ���1�$� 3DVVHQJHUV���1�$
 
Injuries: &UHZ���1�$� 3DVVHQJHUV���1�$

Nature of Damage: $LUFUDIW�QRW�UHFRYHUHG

Commander’s Licence: 2WKHU�

Commander’s Age: ���\HDUV

Commander’s Flying Experience: ����KRXUV��RI�ZKLFK����ZHUH�RQ�W\SH�
 /DVW����GD\V������KRXUV
 /DVW����GD\V������KRXUV

Information Source: $LUFUDIW�$FFLGHQW�5HSRUW�)RUP�VXEPLWWHG�E\�WKH�
SLORW�DQG�IXUWKHU�$$,%�HQTXLULHV

Synopsis

7KH�8$6�� DQ�$OWD� ;��ZDV� EHLQJ� RSHUDWHG� FRPPHUFLDOO\� WR� SURYLGH� YLGHR� IRRWDJH� DW� WKH�
+HQOH\�5R\DO�5HJDWWD�ZKHQ�D�ORZ�YROWDJH�EDWWHU\�ZDUQLQJ�RFFXUUHG�LQ�ÀLJKW�DW�D�KHLJKW�RI�
���P���$V�WKH�DLUFUDIW�ZDV�EHLQJ�ÀRZQ�EDFN�WR�WKH�ODQGLQJ�VLWH��WKH�DLUFUDIW�EDWWHU\�YROWDJH�
UHGXFHG�WR�WKH�SRLQW�ZKHUH�FRQWUROOHG�ÀLJKW�ZDV�ORVW���,W�IHOO��LQ�QHDU�IUHH�IDOO��DQG�LPSDFWHG�
D�ERDW�RQ�WKH�ULYHU��FDXVLQJ�GDPDJH���1R�SHUVRQV�ZHUH�LQMXUHG���7KH�SLORW�FRXOG�QRW�UHFDOO�
FKHFNLQJ�WKH�DLUFUDIW¶V�EDWWHU\�YROWDJH�SULRU�WR�WDNHRႇ��DQG�WKH�ORZ�YROWDJH�EDWWHU\�ZDUQLQJ�
KDG�EHHQ�FKDQJHG�WR�WULJJHU�DW�D�ORZHU�OHYHO�WKDQ�WKDW�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU�

+LVWRU\�RI�WKH�ÀLJKW

7KH�$OWD� ;� XQPDQQHG� DLUFUDIW� �8$�� ZDV� EHLQJ� RSHUDWHG� FRPPHUFLDOO\� WR� SURYLGH� YLGHR�
IRRWDJH�RI�ERDW�UDFLQJ�DW�WKH�+HQOH\�5R\DO�5HJDWWD1��+HQOH\�RQ�7KDPHV��ZKLFK�WRRN�SODFH�
EHWZHHQ����-XQH������DQG���-XO\��������7KH�DLUFUDIW�ZDV�EHLQJ�RSHUDWHG�IURP�D�SRQWRRQ�RQ�
WKH�5LYHU�7KDPHV��IURP�ZKHUH�LW�ZDV�WR�EH�ÀRZQ�ZKLOVW�¿OPLQJ�WKH�ERDWV�IURP�DSSUR[LPDWHO\�
����P�GRZQ�ULYHU�IURP�WKH�SRQWRRQ¶V�SRVLWLRQ�WR�����P�XS�ULYHU��WRZDUGV�WR�UDFH�¿QLVK�OLQH��

7KH�ULYHU�ZDV�VHJUHJDWHG�E\�ERRPV��ZKLFK�SURYLGHG�DQ�DUHD�RQ�WKH�HDVW�VLGH�RI�WKH�ULYHU�
IRU�FRPSHWLWLRQ�DQG�VXSSRUW�ERDWV�WR�RSHUDWH��DQG�RQ�WKH�ZHVW�VLGH��SULYDWHO\�RSHUDWHG�DQG�
FRPPHUFLDO�ERDWV���7KH�DUHD�RQ�WKH�HDVW�VLGH�RI�WKH�ULYHU�ZDV�FRQVLGHUHG�E\�WKH�SLORW�WR�EH�

Footnote
1 KWWSV���ZZZ�KUU�FR�XN��>DFFHVVHG�6HSWHPEHU�����@�

https://www.hrr.co.uk/
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D�FRQWUROOHG�DUHD��ZLWKLQ�ZKLFK�KH�ZRXOG�RSHUDWH�WKH�DLUFUDIW���+H�GLG�QRW�LQWHQG�WR�RSHUDWH�
WKH�DLUFUDIW�RYHU�WKH�XQFRQWUROOHG�DUHD�

7KH�SLORW�ZDV�DFFRPSDQLHG�RQ�WKH�SRQWRRQ�E\�D�FDPHUD�RSHUDWRU�DQG�DQ�REVHUYHU���7KH\�
KDG�¿OPHG�EHIRUH�DW�WKH�UHJDWWD��LQ������DQG�������ZLWK�WKH�$OWD�;�EHLQJ�XVHG�LQ��������7KH�
SLORW�DGYLVHG�WKDW�WKH�QXPEHU�RI�UDFHV�VFKHGXOHG�GXULQJ�WKH�¿UVW�IHZ�GD\V�RI�WKH�UHJDWWD�KDG�
LQFUHDVHG�IURP�SUHYLRXV�\HDUV��ZLWK�DERXW����UDFHV�SHU�GD\�VWDUWLQJ�DW�DERXW������KUV�DQG�
¿QLVKLQJ�DERXW������KUV��87&����7KH�UDFHV�ZHUH�VFKHGXOHG�LQ�EORFNV�RI�¿YH�ZLWK�HDFK�UDFH�
VWDUWLQJ�¿YH�PLQXWHV�DSDUW��DQG�D�WHQ�PLQXWH�JDS�EHWZHHQ�HDFK�EORFN���,W�ZDV�WKH�LQWHQWLRQ�
RI�WKH�SLORW�WR�EH�DEOH�WR�¿OP�DW�OHDVW�HYHU\�VHFRQG�UDFH��ZKLFK�PHDQW�WKDW�WKH�DLUFUDIW�ZRXOG�
EH�ÀRZQ�DERXW�HYHU\�WHQ�PLQXWHV��ZLWK�WKH�DLUFUDIW�ODQGHG�EDFN�RQWR�WKH�SRQWRRQ�EHWZHHQ�
HDFK�ÀLJKW�

7KH�SLORW�KDG�LQWHQGHG�WR�UHSODFH�WKH�DLUFUDIW¶V�WZR�EDWWHULHV�DIWHU�HYHU\�WKLUG�ÀLJKW�ZLWK�D�IXOO\�
FKDUJHG�VHW���7KLV�ZDV�EDVHG�RQ�KLV�H[SHULHQFH�WKDW�WKH�G\QDPLF�QDWXUH�RI�WKH�À\LQJ�FRXOG�
PRUH�TXLFNO\�GHSOHWH�WKH�DLUFUDIW¶V�EDWWHULHV���7KH�EDWWHU\�YROWDJH�OHYHO�ZDV�GLVSOD\HG�WR�WKH�
SLORW�RQ�KLV�ÀLJKW�FRQWUROOHU���:KHQ�IXOO\�FKDUJHG��WKH�EDWWHULHV�ZHUH�DW������9�DQG�WKH�SLORW�
KDG�FRQ¿JXUHG�WKH�DLUFUDIW�DQG�KDQG�KHOG�FRQWUROOHU�WR�SURYLGH�D�ZDUQLQJ�ZKHQ�WKH�YROWDJH�
UHDFKHG����9�

7KH�¿UVW�GD\¶V�À\LQJ�RQ�WKH����-XQH������SDVVHG�ZLWKRXW� LQFLGHQW�DQG�WKH�SLORW��FDPHUD�
RSHUDWRU�DQG�REVHUYHU�DUULYHG�RQ�WKH�SRQWRRQ�WR�SUHSDUH�WR�¿OP�WKH�VHFRQG�GD\�RI�UDFLQJ�
VFKHGXOHG�WR�VWDUW�DW������KUV���7KH�ZHDWKHU�ZDV�GU\����°&�ZLWK�JRRG�YLVLELOLW\�DQG�D�ZLQG�
IURP�WKH�VRXWK�HDVW�RI�DERXW����NW�

$W������KUV��WKH�DLUFUDIW�WRRN�Rႇ�RQ�LWV���VW�ÀLJKW�RI�WKH�GD\��ZKLFK�ZDV�WR�¿OP�UDFH������7KH�
ÀLJKW�LQLWLDOO\�SURFHHGHG�DV�QRUPDO��ZLWK�WKH�SLORW�À\LQJ�WKH�DLUFUDIW�RYHUKHDG�WZR�FRPSHWLQJ�
ERDWV��)LJXUH����DW�D�KHLJKW�RI�DERXW����P������IW�DJO����2SHUDWLQJ�RQ�WKH�XQFRQWUROOHG�VLGH�RI�
WKH�ULYHU�ZHUH�VHYHUDO�SULYDWHO\�RSHUDWHG�ERDWV���7KLV�LQFOXGHG�7KH�&HOWLF�4XHHQ��)LJXUH�����
ZKLFK�ZDV� WUDYHOOLQJ�GRZQ�ULYHU�� �2QERDUG� WKLV�ERDW�ZHUH�VL[�SHRSOH��RI�ZKLFK� WZR�ZHUH�
VHDWHG�QHDU�WKH�ERZ�RI�WKH�ERDW�

:KHQ� WKH�DLUFUDIW�ZDV�DERXW�����P�XS�ULYHU� IURP� WKH�SRQWRRQ�� WKH�DLUFUDIW¶V� ORZ�YROWDJH�
EDWWHU\� ZDUQLQJ� DFWLYDWHG�� � 7KH� SLORW� UHVSRQGHG� E\� À\LQJ� WKH� DLUFUDIW� EDFN� WRZDUGV� WKH�
SRQWRRQ� WR� H[SHGLWH� LWV� ODQGLQJ�� � +RZHYHU�� ZKHQ� WKH� DLUFUDIW� ZDV� DOPRVW� RYHUKHDG� WKH�
SRQWRRQ�DW� D� KHLJKW� RI� DERXW� ���P�� LW� VWRSSHG� UHVSRQGLQJ� WR� WKH� SLORW¶V� FRPPDQGV�DQG�
VWDUWHG�WR�URWDWH�ZKLOVW�DOVR�GHVFHQGLQJ�UDSLGO\���7KH�DLUFUDIW�VWUXFN�7KH�&HOWLF�4XHHQ��ZKLFK�
ZDV�QRZ�DOPRVW�DEHDP�WKH�SRQWRRQ��EHIRUH�IDOOLQJ�LQWR�WKH�ULYHU���1R�SHUVRQV�ZHUH�LQMXUHG���
2QH�RI�WKH�DLUFUDIW¶V�EDWWHULHV�FDPH�WR�UHVW�EHWZHHQ�WKH�WZR�SDVVHQJHUV�VHDWHG�QHDU�WKH�
ERZ��ZKLFK�ZDV�DERXW���P�DZD\�IURP�ZKHUH�WKH�DLUFUDIW�KDG�VWUXFN�WKH�ERDW���7KH�DLUFUDIW�
ZDV�QRW�UHFRYHUHG�IURP�WKH�ULYHU�

7KH�SLORW�VWDWHG�DIWHU�WKH�DFFLGHQW�WKDW�KH�GLG�QRW�UHFDOO�FKHFNLQJ�WKH�DLUFUDIW¶V�EDWWHU\�YROWDJH�
SULRU� WR� WDNLQJ�Rႇ��DQG�WKDW�KLV�UHFRUGV� LQGLFDWHG�WKDW� LW�ZDV�PDNLQJ� LWV�VL[WK�FRQVHFXWLYH�
ÀLJKW�VLQFH�WKH�EDWWHULHV�KDG�ODVW�EHHQ�FKDQJHG�
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Figure 1
,PDJH�WDNHQ�IURP�WKH�DLUFUDIW¶V�FDPHUD�VKRZLQJ�WKH�WDNHRႇ�DQG�ODQGLQJ�SRQWRRQ�

DQG�WKH�DGMDFHQW�FRQWUROOHG�XQFRQWUROOHG�VLGHV�RI�WKH�ULYHU

�
Figure 2

,PDJH�IURP�WKH�DLUFUDIW��ZLWK�7KH�&HOWLF�4XHHQ�WUDYHOOLQJ�GRZQ�ULYHU�
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Figure 3
,PDJH�IURP�WKH�DLUFUDIW�WDNHQ�VKRUWO\�EHIRUH�LWV�ORVV�RI�FRQWURO

Damage to The Celtic Queen

7KH�&HOWLF�4XHHQ�LV�D�ERDW�RI�DSSUR[LPDWHO\����P�LQ�OHQJWK�DQG���P�ZLGH��)LJXUH�����ZLWK�D�
FDELQ�RI�PHWDO�FRQVWUXFWLRQ���$W�WKH�ERZ�DQG�VWHUQ�DUH�VHDWLQJ�DUHDV�IRU�SDVVHQJHUV�

7KH�DLUFUDIW�KDG�LQLWLDOO\�FROOLGHG�ZLWK�WKH�IRUZDUG�OHIW�VLGH�FDELQ�URRI�FDXVLQJ�GHIRUPDWLRQ�LQ�
D�VHFWLRQ�RI�WKH�VWDLQOHVV�VWHHO�KDQGUDLO�DQG�GDPDJH�WR�WKH�VXUIDFH�RI�WKH�URRI��)LJXUH������
7KH�DLUFUDIW�WKHQ�VWUXFN�WKH�OHIW�VLGH�RI�WKH�FDELQ�DQG�DGMDFHQW�JXQZDOH��SULRU�WR�LW�IDOOLQJ�LQWR�
WKH�ULYHU�DQG�VLQNLQJ���&RPSRVLWH�PDWHULDO� IURP�WKH�DLUFUDIW�KDG�EHHQ�HPEHGGHG�LQWR�WKH�
ZRRGHQ�VXUIDFH�RQ�WKH�JXQZDOH��)LJXUH����DQG�RQH�RI�LWV�EDWWHULHV�KDG�GHWDFKHG�IURP�WKH�
DLUFUDIW�DQG�FRPH�WR�UHVW�RQ�WKH�IRUZDUG�GHFN��)LJXUH����

�

Figure 4
7KH�&HOWLF�4XHHQ��3KRWRJUDSK�XVHG�ZLWK�SHUPLVVLRQ�
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�
� Figure 5

'DPDJH�WR�FDELQ�URRI�DQG�OHIW�VLGH�KDQGUDLO

�

Figure 6
'DPDJH�WR�WKH�FDELQ�DQG�JXQZDOH
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Figure 7
$LUFUDIW�EDWWHU\�RQ�IRUZDUG�GHFN

Recorded information

9LGHR� IRRWDJH� WUDQVPLWWHG� IURP� WKH� DLUFUDIW� WR� WKH� JURXQG� GXULQJ� WKH� DFFLGHQW� ÀLJKW�ZDV�
DYDLODEOH���7KLV�FRPPHQFHG�ZKHQ�WKH�DLUFUDIW�ZDV�RYHUKHDG�WKH�SRQWRRQ��DV�LW�ZDV�À\LQJ�
XS�ULYHU��DQG�HQGHG�WKUHH�VHFRQGV�DIWHU�LW�KDG�VWDUWHG�WR�GHVFHQG�RXW�RI�FRQWURO�

,I� WKH�ODVW� LPDJHV�IURP�WKH�IRRWDJH�FRLQFLGHG�ZLWK�WKH�DLUFUDIW�FROOLGLQJ�ZLWK�WKH�ERDW��WKLV�
ZRXOG�EH�FRQVLVWHQW�ZLWK�WKH�DLUFUDIW�KDYLQJ�GHVFHQGHG�IURP�D�KHLJKW�RI����P�LQ�QHDU�IUHH�
IDOO���7KLV�ZRXOG�KDYH�HTXDWHG�WR�D�VSHHG�DW�LPSDFW�RI�DERXW����P�V��a���NW��DQG�D�NLQHWLF�
HQHUJ\�RI�DERXW��������-RXOHV�

)OLJKW�ORJV�VWRUHG�LQ�WKH�DLUFUDIW�ZHUH�QRW�DYDLODEOH�DV�WKH�DLUFUDIW�KDV�QRW�EHHQ�UHFRYHUHG�

Aircraft information

7KH�$OWD�;��)LJXUH���� LV�DQ�XQPDQQHG��HOHFWULFDOO\�SRZHUHG�TXDGFRSWHU�ZLWK�D�PD[LPXP�
WDNHRႇ�ZHLJKW�RI������NJ2���7KLV�W\SH�RI�DLUFUDIW�UHOLHV�XSRQ�LWV�SURSXOVLRQ�V\VWHP�IRU�OLIW���7KH�
DLUFUDIW¶V�URWRUV�DUH����FP�LQ�OHQJWK�DQG��ZKHQ�WKH�PRWRU�DUPV�DUH�H[WHQGHG�IRU�ÀLJKW��WKH�
DLUFUDIW�PHDVXUHV������P�IURP�URWRU�WLS�WR�URWRU�WLS���'XULQJ�WKH�DFFLGHQW�ÀLJKW�WKH�DLUFUDIW¶V�
WDNHRႇ�ZHLJKW�ZDV����NJ��ZKLFK�LQFOXGHG�DQ�XQGHUVOXQJ�FDPHUD�PRXQWHG�RQ�D�JLPEDO�

Footnote
2� %DVHG�RQ�RSHUDWLQJ�DW�D�SUHVVXUH�DOWLWXGH�RI�EHWZHHQ�VHD�OHYHO�DQG�������IW��DQG�DW�WHPSHUDWXUHV�RI�EHWZHHQ�

0°&�DQG���°&�
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Figure 8

$OWD�;��QRW�WKH�DFFLGHQW�DLUFUDIW�

2SHUDWLRQDO�LQIRUPDWLRQ�IRU�WKH�DLUFUDIW�LV�SURYLGHG�RQOLQH3�E\�LWV�PDQXIDFWXUHU���7KLV�VKRZHG�
WKDW�DW�D�WDNHRႇ�ZHLJKW�RI����NJ�WKH�ÀLJKW�WLPH�DYDLODEOH�ZRXOG�EH�DERXW����PLQXWHV���7KLV�
ZDV�EDVHG�RQ�WKH�DLUFUDIW�WDNLQJ�Rႇ�ZLWK�LWV�WZR���6�OLWKLXP�SRO\PHU�EDWWHULHV�IXOO\�FKDUJHG�WR�
�����9��DQG�VXEVHTXHQWO\�ODQGHG�ZKHQ�WKH�YROWDJH�KDG�UHGXFHG�WR����9���7KH�PDQXIDFWXUHU�
KDG�FRQ¿JXUHG�WKH�DLUFUDIW�WR�SURYLGH�D�ZDUQLQJ�ZKHQ�WKH�YROWDJH�ZDV�DW��RU�OHVV�WKDQ�����9���
7KH�ZDUQLQJ�FDXVHG�OLJKWV�DW�WKH�HQG�RI�WKH�DLUFUDIW¶V�PRWRU�DUPV�WR�ÀDVK�RQ�DQG�Rႇ�DQG�D�
EDWWHU\�V\PERO�WR�EH�GLVSOD\HG�RQ�WKH�PDQXIDFWXUHU¶V�*URXQG�&RQWURO�$SSOLFDWLRQ��*&$�4��

7KH�PDQXIDFWXUHU¶V�RSHUDWLRQDO�SURFHGXUH�‘Before Starting’, VWDWHG�WKDW�WKH�EDWWHU\�YROWDJH�
ZDV� WR�EH� ‘ABOVE 48V’�� �7KH�PDQXIDFWXUHU�DGYLVHG� WKDW� WKLV�ZDV� WKH�PLQLPXP�YROWDJH�
WKDW�LW�UHFRPPHQGHG�SULRU�WR�ÀLJKW���,WV�RQOLQH�LQIRUPDWLRQ�DOVR�VWDWHG�WKDW�LI�WKH�ORZ�EDWWHU\�
YROWDJH�ZDUQLQJ�RFFXUUHG��WR�‘LAND as soon as possible’ DQG�LQFOXGHG�WKH�IROORZLQJ�

�

7KH�PDQXIDFWXUHU�VWDWHG�WKDW�WKH�ODQGLQJ�YROWDJH�RI����9�ZDV�EDVHG�RQ�DQ�DLUFUDIW�RSHUDWLQJ�
DW� FORVH� WR� LWV�PD[LPXP�ZHLJKW�� EXW� DW� ORZHU� RSHUDWLQJ�ZHLJKWV�ZLWK� D� UHGXFHG� ORDG�RQ�
WKH�EDWWHULHV��WKH����9�SURYLGHG�D�FRQVHUYDWLYH�OLPLW���3HUIRUPDQFH�GDWD�RQ�RSHUDWLQJ�WKH�
DLUFUDIW�DW�EDWWHU\�YROWDJHV�RI�OHVV�WKDQ����9�ZDV�QRW�SXEOLVKHG���+RZHYHU��WKH�PDQXIDFWXUHU�
DGYLVHG�WKDW�LW�ZDV�DZDUH�WKDW�VRPH�RSHUDWRUV�À\LQJ�WKH�DLUFUDIW�DW������NJ��QR�SD\ORDG���

Footnote
3 KWWSV���IUHHÀ\�JLWERRN�LR�IUHHÀ\�SXEOLF�SURGXFWV�DOWD�[�>DFFHVVHG�$XJXVW�����@�
4� 6RIWZDUH�WKDW�FRXOG�EH�RSHUDWHG�RQ�D�3&�DQG�WKURXJK�ZKLFK�WKH�SLORW�FRXOG�DOVR�FRQWURO�WKH�DLUFUDIW�

https://freefly.gitbook.io/freefly-public/products/alta-x
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ZHUH�FRQWLQXLQJ�WR�À\�WKH�DLUFUDIW�IRU�DSSUR[LPDWHO\����PLQXWHV�DIWHU�WKH�EDWWHU\�YROWDJH�KDG�
UHGXFHG�WR����9�

9DULRXV�DLUFUDIW�VHWWLQJV�FRXOG�EH�DGMXVWHG�E\�WKHLU�RZQHUV��ZKLFK�LQFOXGHG�WKH�WULJJHU�OHYHO�
IRU�WKH�ORZ�YROWDJH�EDWWHU\�ZDUQLQJ���7KH�DFFLGHQW�SLORW�KDG�FKDQJHG�WKLV�IURP����9�WR����9��
ZKLFK�KH�VWDWHG�ZDV�EDVHG�RQ�KLV�H[SHULHQFH�RI�RSHUDWLQJ�WKH�DLUFUDIW�

Accident aircraft control and display systems

7KH�$OWD�;�FDQ�EH�RSHUDWHG�XVLQJ� UHPRWH�FRQWURO�PRGXOHV� IURP�GLႇHUHQW�PDQXIDFWXUHUV���
7KH� DFFLGHQW� DLUFUDIW� ZDV� EHLQJ� RSHUDWHG� XVLQJ� D� -(7,� '6��� KDQGKHOG� UHPRWH�FRQWURO�
PRGXOH���7KLV�GLVSOD\HG�WKH�DLUFUDIW¶V�EDWWHU\�YROWDJH�OHYHO�RQ�DQ�LQWHJUDO�/&'�DQG�ZDV�VHW�
E\�WKH�SLORW�WR�SURYLGH�DQ�DXUDO�DOHUW�ZKHQ�WKH�EDWWHU\�YROWDJH�UHDFKHG����9���7KH�SLORW�ZDV�
QRW�XVLQJ�WKH�PDQXIDFWXUHU¶V�*&$�VRIWZDUH���7RWDO�ÀLJKW�WLPH�EHWZHHQ�HDFK�EDWWHU\�FKDQJH�
ZDV�QRW�GLVSOD\HG��EXW�DQ�LQGLYLGXDO�ÀLJKW�WLPHU�ZDV�DYDLODEOH���7KLV�ZDV�DXWRPDWLFDOO\�UHVHW�
DIWHU�ODQGLQJ�

7KH�XQGHUVOXQJ�FDPHUD�ZDV�FRQWUROOHG�E\�WKH�FDPHUD�RSHUDWRU�XVLQJ�D�VHSDUDWH�FRQWUROOHU���
7KLV�GLG�QRW�GLVSOD\�DLUFUDIW�VWDWXV�LQIRUPDWLRQ��VXFK�DV�LWV�EDWWHU\�YROWDJH�

7KH�DLUFUDIW�ZDV�EHLQJ�RSHUDWHG�LQ�PDQXDO�PRGH�DW�WKH�WLPH�RI�WKH�DFFLGHQW��ZKLFK�SURYLGHG�
DWWLWXGH�VWDELOL]DWLRQ��EXW� WKH�DLUFUDIW�ZRXOG�GULIW�ZLWK� WKH�ZLQG�XQOHVV�PDQXDO�FRUUHFWLRQV�
ZHUH�PDGH�

Regulations for UA operations 

UK guidance for Unmanned Aircraft System operations

'HWDLOHG� JXLGDQFH� IRU� RSHUDWLQJ� 8QPDQQHG�$LUFUDIW� 6\VWHPV� �8$6V�� LQ� 8.� DLUVSDFH� LV�
FRQWDLQHG�ZLWKLQ�WKH�&$3�����GRFXPHQW�VHULHV�ZKLFK�UHIHUHQFHV�WKH�EDVLF�UHJXODWLRQV�DQG�
LV�SXEOLVKHG�E\�WKH�&$$���&$3�����LV�WKH�OHDG�GRFXPHQW�DQG�&$3V����$�(�FRYHU�ZLGHU�
WRSLFV�VXFK�DV�ULVN�DVVHVVPHQW�PHWKRGRORJ\��WUDLQLQJ�SROLF\�DQG�D�JORVVDU\�RI�WHUPV�UHODWLQJ�
WR�8$6�RSHUDWLRQV�

&$3����'�GH¿QLWLRQV�UHOHYDQW�WR�WKLV�DFFLGHQW�ZHUH�

 Ɣ 8$6�RSHUDWRU��µany legal or natural person operating or intending to operate 
one or more UAS�¶�7KH�8$6�RSHUDWRU�LV�UHVSRQVLEOH�IRU�WKH�RYHUDOO�RSHUDWLRQ�
RI�WKH�8$6��DQG�PRVW�VSHFL¿FDOO\�WKH�VDIHW\�RI�WKDW�RSHUDWLRQ���7KLV�LQFOXGHV�
WKH�FRQGXFW�RI�DQ\�VDIHW\�ULVN�DQDO\VLV�RI�WKH�LQWHQGHG�RSHUDWLRQV�

 ż 3URYLGHG�WKH\�KROG�WKH�FRUUHFW�&$$�LVVXHG�,'V��DQ�LQGLYLGXDO�FDQ�DFW�DV�
ERWK�UHPRWH�SLORW�DQG�RSHUDWRU�IRU�WKH�8$�WKH\�DUH�À\LQJ�

 Ɣ 8QLQYROYHG�SHUVRQV��µpersons who are not participating in the UAS operation 
or who are not aware of the instructions and safety precautions given by the 
UAS operator’.
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UAS operational categories

8$6�RSHUDWLRQV� LQ� WKH�8.�DUH�UHJXODWHG�DFFRUGLQJ�WR� WKH�SHUFHLYHG� OHYHO�RI� ULVN� WKDW� WKH�
LQWHQGHG�RSHUDWLRQ�SUHVHQWV���2SHUDWLRQV�DUH�GHHPHG�WR�IDOO�ZLWKLQ�RQH�RI�WKH�IROORZLQJ�WKUHH�
EURDG�FDWHJRULHV�

 Ɣ 2SHQ��RSHUDWLRQV�SUHVHQWLQJ�D�ORZ�ULVN�WR�WKLUG�SDUWLHV�

 Ɣ 6SHFL¿F�� RSHUDWLRQV� UHTXLULQJ� D� &$$�LVVXHG� RSHUDWLRQDO� DXWKRULVDWLRQ�
EHFDXVH�WKH\�SUHVHQW�D�JUHDWHU�ULVN�WKDQ�WKRVH�LQ�WKH�2SHQ�FDWHJRU\���

 Ɣ &HUWL¿HG�� RSHUDWLRQV� WKDW� SUHVHQW� DQ� HTXLYDOHQW� ULVN� WR� WKDW� RI� PDQQHG�
DYLDWLRQ�

7KH�DFFLGHQW�DLUFUDIW�ZDV�EHLQJ�RSHUDWHG�LQ�WKH�6SHFL¿F�FDWHJRU\�DW�WKH�WLPH�RI�WKH�DFFLGHQW�

6SHFL¿F�FDWHJRU\

7KH�RSHUDWLRQDO�DXWKRULVDWLRQ�GRFXPHQW�VHWV�RXW�WKH�SULYLOHJHV�DQG�OLPLWV�RI�WKH�RSHUDWLRQ���
(DFK�RSHUDWLRQDO�DXWKRULVDWLRQ�LV�VSHFL¿F�WR�WKH�QDPHG�8$6�RSHUDWRU�DQG�LV�GHSHQGHQW�RQ�
WKH�ULVN�DVVHVVPHQW�DQG�HYLGHQFH�VXSSOLHG�WR�WKH�&$$�E\�WKDW�RSHUDWRU�

7KH�RSHUDWLRQDO�DXWKRULVDWLRQ� LVVXHG�WR�WKH�SLORW�RI� WKH�DFFLGHQW�DLUFUDIW�VSHFL¿HG�WKDW�KH�
FRXOG�RYHUÀ\�XQLQYROYHG�SHUVRQV�ZLWK�WKH�DLUFUDIW��DV�ORQJ�DV�LW�ZDV�QR�FORVHU�WKDQ����P�WR�
WKHP��LH�D�µEXEEOH¶���H[FHSW�WKDW�GXULQJ�WDNHRႇ�DQG�ODQGLQJ�WKLV�GLVWDQFH�FRXOG�EH�UHGXFHG�
WR����P�

Risk assessment

7KH�RSHUDWRU�RI�WKH�DLUFUDIW�KDG�SURGXFHG�D�ULVN�DVVHVVPHQW�DQG�PHWKRG�VWDWHPHQW�IRU�¿JKWV�
VFKHGXOHG�WR�WDNH�SODFH�DW�WKH�UHJDWWD���7KLV�FRYHUHG�WKH�XVH�RI�WKUHH�8$6��ZKLFK�LQFOXGHG�
WKH�$OWD�;��DQ�$OWD���DQG�D�'-,�,QVSLUH�����7KH�IROORZLQJ�VWDWHPHQW�UHJDUGLQJ�PRQLWRULQJ�RI�
WKH�DLUFUDIW�EDWWHULHV�ZDV�LQFOXGHG�ZLWKLQ�WKH�‘Safety - Technical’ VHFWLRQ��µBattery levels are 
constantly monitored by both pilot and ground crew, in the event of a sudden loss of power 
the UAS will descend in a controlled manner¶�

7KH�GRFXPHQWDWLRQ�DOVR�LQFOXGHG�D���[���ULVN�PDWUL[�DQG�WKH�IROORZLQJ�ULVNV�DQG�PLWLJDWLRQV�
FRQFHUQLQJ�ORVV�RI�DLUFUDIW�EDWWHU\�SRZHU��DQG�ULVN�RI�LQMXU\�WR�SHUVRQ�RU�GDPDJH�WR�SURSHUW\�
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�

�

�

7KH� DVVHVVPHQW� DOVR� LQFOXGHG� WKH� IROORZLQJ� �UHGDFWHG�� WH[W� FRQFHUQLQJ� RSHUDWLRQDO�
SUHVVXUHV��

�

�
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Risk of injury to persons

$� UHVHDUFK�SDSHU�� IURP� WKH�$XVWUDOLDQ�&LYLO�$YLDWLRQ�6DIHW\�$XWKRULW\� �&$6$�� VWDWHV� WKDW�
WKH�KLJKHVW�ULVN�RI�LQMXU\�WR�SHUVRQV�EHLQJ�VWUXFN�E\�DQ�8$��LV�DQ�LPSDFW�WR�WKH�KHDG��ZLWK�
HQHUJLHV�RI�EHWZHHQ����DQG�����-RXOHV�EHLQJ�µdangerous¶�DQG�PRUH�WKDQ�����-RXOHV�DV�
µcausing severe damage to humans¶�

Personnel

7KH�DFFLGHQW�SLORW�ZDV�DQ�H[SHULHQFHG�8$6�RSHUDWRU�DQG�ZDV�DZDUH�WKDW�WKHUH�ZDV�D�ULVN�
DVVRFLDWHG�ZLWK�RSHUDWLRQDO�SUHVVXUHV�IURP�WKH�FOLHQW���+RZHYHU��KH�DGYLVHG�WKDW�WKHUH�ZDV�
DOVR�D�GHVLUH�WR�³NHHS�WKH�FOLHQW�KDSS\�DQG�QRW�PLVV�¿OPLQJ�UDFHV´���7KH�SLORW�DOVR�FRQVLGHUHG�
WKDW�IDWLJXH�PD\�KDYH�EHHQ�D�IDFWRU��DGYLVLQJ�WKDW�WKH�ÀLJKWV�ZHUH�FRPSOH[�LQ�WKHLU�QDWXUH��
RIWHQ� RSHUDWHG� LQ� YDULDEOH�ZLQG� FRQGLWLRQV� DQG� IURP�D� VPDOO� ODQGLQJ� VLWH� VXUURXQGHG�E\�
ZDWHU���7KH�SUHYLRXV�ZRUNLQJ�GD\�KDG�DOVR�EHHQ�ORQJ��ZKLOVW�FRYHULQJ�DQ�LQFUHDVHG�QXPEHU�
RI�UDFHV�FRPSDUHG�WR�WKRVH�LQ������DQG������

'XULQJ�SUH�ÀLJKW�FKHFNV�� WKH�SLORW�VWDWHG� WKDW�KLV�QRUPDO�SUDFWLFH�ZDV�WR�YHUEDOO\�FDOO�RXW�
WKH�DLUFUDIW¶V�EDWWHU\�YROWDJH���7KLV��KH�H[SODLQHG��ZDV�LQWHQGHG�WR�SURYLGH�VHOI�FRQ¿UPDWLRQ�
WKDW�KH�KDG�FRPSOHWHG�WKH�FKHFN��DQG�VR�WKDW�WKH�FDPHUD�RSHUDWRU�DQG�REVHUYHU�QHDUE\�
ZHUH�LQIRUPHG���+RZHYHU��WKH�SLORW�DGYLVHG�WKDW�QHLWKHU�WKH�FDPHUD�RSHUDWRU�QRU�REVHUYHU�
KDG� EHHQ� EULHIHG� DV� WR�ZKDW� OHYHO� RI� YROWDJH�ZDV� DFFHSWDEOH�� � 7KH� SLORW� VWDWHG� WKDW� KH�
ZRXOG�WDNHRႇ�DW�EDWWHU\�YROWDJHV�RI�OHVV�WKDQ����9��ZKLFK�KH�FRQVLGHUHG�DFFHSWDEOH�ZKHQ�
SHUIRUPLQJ�VKRUWHU�GXUDWLRQ�ÀLJKWV�

Analysis

7KH�ULVN�DVVHVVPHQW�SHUIRUPHG�E\�WKH�RSHUDWRU�KDG�LGHQWL¿HG�WKDW�D�ORVV�RI�EDWWHU\�SRZHU�
LQ� ÀLJKW� FRXOG� UHVXOW� LQ�D� µcatastrophic’� RXWFRPH�DQG�ZDV�FODVVL¿HG�DV�DQ� µunacceptable 
risk’�� �+RZHYHU�� WKH�RSHUDWRU¶V� FODVVL¿FDWLRQ� UHGXFHG� WKLV� WR� ‘Low Risk’ ZKHQ�PLWLJDWLRQV�
ZHUH�DSSOLHG.  7KHVH�PLWLJDWLRQV�LQFOXGHG�FKHFNLQJ�WKH�EDWWHU\�YROWDJH�OHYHO�SULRU�WR�WDNHRႇ���
+RZHYHU�� WKH�SLORW��FRXOG�QRW�UHFDOO�SHUIRUPLQJ�WKLV�FKHFN���7KH�DLUFUDIW�ZDV�RSHUDWLQJ� LWV�
VL[WK�ÀLJKW� VLQFH� WKH�EDWWHULHV�KDG�EHHQ�FKDQJHG��ZKLFK�ZDV� WZLFH� WKDW� LQWHQGHG�E\� WKH�
SLORW���+H�VXJJHVWHG�WKDW�KH�PD\�KDYH�EHHQ�IDWLJXHG�DQG�SHUKDSV�WKH�GHVLUH�WR�¿OP�DV�PDQ\�
UDFHV�DV�SRVVLEOH�SURYLGHG�IXUWKHU�SUHVVXUH�ZKLFK�PD\�KDYH�DOVR�GLVWUDFWHG�KLP���7KLV�PD\�
SURYLGH�SRVVLEOH�H[SODQDWLRQV�DV�WR�ZK\�WKH�DLUFUDIW¶V�EDWWHULHV�ZHUH�QRW�FKDQJHG�SULRU�WR�
WKH�DFFLGHQW�ÀLJKW�DV�LQWHQGHG�E\�WKH�SLORW�

7KH�SLORW�VWDWHG�WKDW�KH�ZRXOG�WDNHRႇ�ZKHQ�WKH�EDWWHU\�YROWDJH�ZDV�OHVV�WKDQ����9��ZKLFK�KH�
FRQVLGHUHG�ZDV�DFFHSWDEOH�ZKHQ�PDNLQJ�VKRUW�ÀLJKWV���7KLV�GLႇHUHG�IURP�WKH�PDQXIDFWXUHU¶V�
JXLGDQFH�RI�µabove 48 V’��DOWKRXJK�WKLV�YDOXH�ZDV�EDVHG�RQ�WKH�DLUFUDIW�EHLQJ�RSHUDWHG�DW�
LWV�PD[LPXP�ZHLJKW�

$OWKRXJK��WKH�RSHUDWRU¶V�ULVN�DVVHVVPHQW�VWDWHG�WKDW�WKH�SLORW�DQG�JURXQG�FUHZ�ZRXOG�PRQLWRU�
EDWWHU\�YROWDJH��QHLWKHU�WKH�FDPHUD�RSHUDWRU�QRU�REVHUYHU�KDG�EHHQ�EULHIHG�SULRU�WR�WDNHRႇ�

Footnote
� KWWSV���ZZZ�FDVD�JRY�DX�KXPDQ�LQMXU\�PRGHO�VPDOO�XQPDQQHG�DLUFUDIW�LPSDFWV�>DFFHVVHG�6HSWHPEHU�����@�

https://www.casa.gov.au/human-injury-model-small-unmanned-aircraft-impacts


��©  Crown copyright 2023 All times are UTC

�$$,%�%XOOHWLQ��������� )UHHÀ\�6\VWHPV�,QF��$OWD�;� $$,%������

DV�WR�ZKDW�YROWDJH�ZDV�DFFHSWDEOH���7KHUHIRUH��QHLWKHU�ZRXOG�KDYH�EHHQ�DEOH�WR�DVVLVW�WKH�
SLORW�LQ�LGHQWLI\LQJ�WKDW�WKH�EDWWHU\�YROWDJH�ZDV�JHWWLQJ�ORZ�

7KH�PDQXIDFWXUHU¶V�GHIDXOW�WULJJHU�WKUHVKROG�IRU�WKH�ORZ�YROWDJH�EDWWHU\�ZDUQLQJ�ZDV����9��
DQG�WKLV�ZDV�DOVR�WKH�OHYHO�DW�ZKLFK�LW�UHFRPPHQGHG�WKDW�WKH�DLUFUDIW�VKRXOG�EH�ODQGHG�DV�
VRRQ�DV�SRVVLEOH���7KLV�ZDUQLQJ�WKUHVKROG�KDG�EHHQ�FKDQJHG�E\�WKH�RSHUDWRU�WR�WULJJHU�DW�
42 9���6KRUWO\�DIWHU�WKH�ORZ�YROWDJH�ZDUQLQJ�KDG�RFFXUUHG�LQ�ÀLJKW�� WKH�EDWWHU\�UHDFKHG�D�
FULWLFDO�YROWDJH�OHYHO�DW�ZKLFK�SRLQW�FRQWUROOHG�ÀLJKW�ZDV�ORVW�DQG�WKH�DLUFUDIW�WKHQ�GHVFHQGHG�
LQ�QHDU�IUHH�IDOO�

7KH�DLUFUDIW¶V� NLQHWLF� HQHUJ\�ZKHQ� LW� FROOLGHG�ZLWK� WKH�ERDW�ZDV�HVWLPDWHG� WR� KDYH�EHHQ�
DERXW��������-RXOHV�� �7KH�&$6$�UHVHDUFK�SDSHU� LQGLFDWHV� WKDW� IDWDO� LQMXULHV�ZRXOG�KDYH�
RFFXUUHG�LI�WKH����NJ�DLUFUDIW�IDOOLQJ�DW����P�V�KDG�VWUXFN�D�SHUVRQ�RQ�WKH�ERDW�

Conclusion

:KLOVW�UHWXUQLQJ�WR�ODQG�IROORZLQJ�D�WULJJHU�RI�WKH�ORZ�EDWWHU\�YROWDJH�ZDUQLQJ��WKH�DLUFUDIW¶V�
EDWWHU\�YROWDJH�GHSOHWHG� WR� WKH�H[WHQW� WKDW�FRQWUROOHG�ÀLJKW�ZDV�QR� ORQJHU�SRVVLEOH�� �7KH�
DLUFUDIW�GHVFHQGHG��LQ�QHDU�IUHH�IDOO��DQG�LPSDFWHG�DQ�RFFXSLHG�SULYDWH�ERDW�RQ�WKH�ULYHU���,I�
WKH�DLUFUDIW�KDG�VWUXFN�D�SHUVRQ�RQ�WKH�ERDW��LW�LV�OLNHO\�WKDW�IDWDO�LQMXULHV�ZRXOG�KDYH�RFFXUUHG�

7KH�SLORW�GLG�QRW� UHSODFH� WKH�DLUFUDIW�EDWWHULHV�ZKHQ�KH�KDG� LQWHQGHG� WR��DQG�D�SUH�ÀLJKW�
FKHFN�RI�WKHLU�YROWDJH�EHIRUH�WKH�DFFLGHQW�ÀLJKW�ZDV�PRVW�OLNHO\�QRW�SHUIRUPHG���,Q�DGGLWLRQ��
WKH�ORZ�YROWDJH�EDWWHU\�ZDUQLQJ�KDG�EHHQ�VHW�WR�D�OHYHO�EHORZ�WKDW�UHFRPPHQGHG�E\�WKH�
PDQXIDFWXUHU�

+DG�WKH�EDWWHU\�ZDUQLQJ�EHHQ�VHW�WR�WKH�PDQXIDFWXUHU¶V�UHFRPPHQGHG�VHWWLQJ��WKH�DLUFUDIW�
PD\�KDYH�EHHQ�ODQGHG�VDIHO\�XQGHU�WKH�SLORW¶V�FRQWURO�

Bulletin Correction

3ULRU�WR�SXEOLFDWLRQ�LW�ZDV�QRWHG�WKDW�WKH�DLUFUDIW�PDQXIDFWXUHU�ZDV�LQFRUUHFWO\�VWDWHG�WR�EH�
µ)UHH�)O\¶��ZKHUHDV�WKH�FRUUHFW�GHVFULSWLRQ�LV�µ)UHHÀ\�6\VWHPV�,QF�¶�

7KH� RQOLQH� YHUVLRQ� RI� WKH� UHSRUW� ZDV� FRUUHFWHG� EHIRUH� WKH� UHSRUW� ZDV� SXEOLVKHG� RQ�
���-DQXDU\������
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