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2SHUDWRU��� � � (PLUDWHV�
0DNH�DQG�0RGHO��� � %RHLQJ�������+�
1DWLRQDOLW\�DQG�5HJLVWUDWLRQ���7KH�8QLWHG�$UDE�(PLUDWHV��$��(0:�
3ODFH�RI�2FFXUUHQFH���� 'XEDL�,QWHUQDWLRQDO�$LUSRUW�
6WDWH�RI�2FFXUUHQFH��� � 7KH�8QLWHG�$UDE�(PLUDWHV�
'DWH�RI�2FFXUUHQFH��� � ��$XJXVW������
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7KLV�,QYHVWLJDWLRQ�ZDV�FRQGXFWHG�E\�WKH�$LU�$FFLGHQW� ,QYHVWLJDWLRQ�6HFWRU�RI� WKH�8QLWHG�
$UDE� (PLUDWHV� SXUVXDQW� WR� &LYLO� $YLDWLRQ� /DZ� 1R�� ��� RI� ������ LQ� FRPSOLDQFH� ZLWK� $LU�
$FFLGHQW� DQG� ,QFLGHQW� ,QYHVWLJDWLRQ� 5HJXODWLRQV�� DQG� LQ� FRQIRUPDQFH� ZLWK� WKH�
UHTXLUHPHQWV�RI�$QQH[����WR�WKH�&RQYHQWLRQ�RQ�,QWHUQDWLRQDO�&LYLO�$YLDWLRQ��
7KLV�,QYHVWLJDWLRQ�ZDV�FRQGXFWHG�LQGHSHQGHQWO\�DQG�ZLWKRXW�SUHMXGLFH��7KH�VROH�REMHFWLYH�
RI�WKH�LQYHVWLJDWLRQ�LV�WR�SUHYHQW�IXWXUH�DLUFUDIW�DFFLGHQWV�DQG�LQFLGHQWV��,W�LV�QRW�WKH�SXUSRVH�
RI�WKLV�DFWLYLW\�WR�DSSRUWLRQ�EODPH�RU�OLDELOLW\��
7KH�$LU�$FFLGHQW�,QYHVWLJDWLRQ�6HFWRU�RI�WKH�8QLWHG�$UDE�(PLUDWHV�LVVXHG�WKLV�)LQDO�5HSRUW�
LQ�DFFRUGDQFH�ZLWK�1DWLRQDO�DQG�,QWHUQDWLRQDO�6WDQGDUGV�DQG�EHVW�SUDFWLFH��&RQVXOWDWLRQ�
ZLWK�DSSOLFDEOH�VWDNHKROGHUV��DQG�FRQVLGHUDWLRQ�RI�WKHLU�FRPPHQWV��WRRN�SODFH�SULRU�WR�WKH�
SXEOLFDWLRQ�RI�WKLV�5HSRUW��
7KH�)LQDO�5HSRUW�LV�SXEOLFO\�DYDLODEOH�DW��
KWWS���ZZZ�JFDD�JRY�DH�HQ�HSXEOLFDWLRQ�SDJHV�LQYHVWLJDWLRQ5HSRUW�DVS[��
�
�
7KH�$LU�$FFLGHQW�,QYHVWLJDWLRQ�6HFWRU��
*HQHUDO�&LYLO�$YLDWLRQ�$XWKRULW\��
7KH�8QLWHG�$UDE�(PLUDWHV�
�
3�2��%R[������
$EX�'KDEL��
8QLWHG�$UDE�(PLUDWHV�
(�PDLO��DDL#JFDD�JRY�DH�
:HEVLWH��ZZZ�JFDD�JRY�DH�
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2FFXUUHQFH�%ULHI�
2FFXUUHQFH�)LOH�1XPEHU�� � �� $,)1�����������
2FFXUUHQFH�&DWHJRU\�� � �� $FFLGHQW�
1DPH�RI�WKH�2SHUDWRU�� � ��� (PLUDWHV�
0DQXIDFWXUHU�� � � � ��� 7KH�%RHLQJ�&RPSDQ\�
$LUFUDIW�0RGHO��� � � ��� ������+�
(QJLQHV� � � � �� 7ZR�5ROOV�5R\FH�7UHQW�����
1DWLRQDOLW\�� � � � ��� 7KH�8QLWHG�$UDE�(PLUDWHV�
5HJLVWUDWLRQ�� � � � ��� $��(0:�
$LUFUDIW�6HULDO�1XPEHU� � �� ������
'DWH�RI�0DQXIDFWXUH�� � � �� ���0DUFK������
)OLJKW�+RXUV�&\FOHV� � � �� ��������������
7\SH�RI�)OLJKW� � � � ��� 6FKHGXOHG�3DVVHQJHU�
)OLJKW�1XPEHU�� � � �� 8$(����
6WDWH�RI�2FFXUUHQFH�� � � ��� 7KH�8QLWHG�$UDE�(PLUDWHV� �
3ODFH�RI�2FFXUUHQFH�� � � � ��� 5XQZD\���/��'XEDL�,QWHUQDWLRQDO�$LUSRUW��
'DWH�DQG�7LPH�� � � � ��� ��$XJXVW���������������87&�
7RWDO�&UHZPHPEHUV� � � � �� ����WZR�IOLJKW�DQG����FDELQ��
7RWDO�3DVVHQJHUV� � � � �� ����
,QMXULHV�WR�3DVVHQJHUV�DQG�&UHZ� �� ����IRXU�VHULRXV�����PLQRU���
2WKHU�LQMXULHV� � � � �� 2QH�ILUHILJKWHU�IDWDOO\�LQMXUHG�
'DPDJH� � � � �� 7KH�$LUFUDIW�ZDV�GHVWUR\HG�

,QYHVWLJDWLRQ�3URFHVV�
7KH�$LU�$FFLGHQW�,QYHVWLJDWLRQ�6HFWRU��$$,6��RI�WKH�8QLWHG�$UDE�(PLUDWHV�ZDV�QRWLILHG�

RI�WKH�$FFLGHQW�DW������87&��7KH�2FFXUUHQFH�ZDV�DGYLVHG�E\�'XEDL�DLU�WUDIILF�FRQWURO�WR�WKH�
$$,6�'XW\�,QYHVWLJDWRU��',��KRWOLQH�QXPEHU�����������������

7KH� RFFXUUHQFH� ZDV� FODVVLILHG� DV� DQ� $FFLGHQW� DFFRUGLQJ� WR� WKH� ,&$2�$QQH[� ���
GHILQLWLRQ��DQG�WKH�$$,6�DVVLJQHG�DQ�$FFLGHQW�,QYHVWLJDWLRQ�)LOH�1XPEHU��$,)1������������WR�
WKH�FDVH���

7KH�$$,6�IRUPHG�DQ�,QYHVWLJDWLRQ� WHDP�OHG�E\�DQ� LQYHVWLJDWRU�LQ�FKDUJH��,,&��DQG�
FRQVLVWLQJ�RI� LQYHVWLJDWRUV�IURP�VSHFLDOL]HG�DUHDV�RI�WKH�$$,6��7KH�1DWLRQDO�7UDQVSRUWDWLRQ�
6DIHW\�%RDUG�RI�WKH�8QLWHG�6WDWHV��176%���EHLQJ�WKH�6WDWH�RI�0DQXIDFWXUH�DQG�'HVLJQ�RI�WKH�
$LUFUDIW��DQG�WKH�$LU�$FFLGHQWV�,QYHVWLJDWLRQ�%UDQFK�RI�WKH�8QLWHG�.LQJGRP��$$,%���EHLQJ�WKH�
6WDWH�RI�0DQXIDFWXUH�RI�WKH�HQJLQHV��ZHUH�QRWLILHG�RI�WKH�$FFLGHQW�DQG�ERWK�6WDWHV�DVVLJQHG�
$FFUHGLWHG�5HSUHVHQWDWLYHV�ZKR�ZHUH�DVVLVWHG�E\�$GYLVHUV�IURP�WKH�%RHLQJ�&RPSDQ\�DQG�
5ROOV�5R\FH�� ,Q�DGGLWLRQ�� WKH�2SHUDWRU�DVVLJQHG�DQ�$GYLVHU� WR� WKH� ,,&��'XEDL�&LYLO�$YLDWLRQ�
$XWKRULW\�VXSSRUWHG�WKH�,QYHVWLJDWLRQ�WHDP�DQG�SURYLGHG�WKH�LQLWLDO�$LUFUDIW�ZUHFNDJH�PDSSLQJ���

�
�
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1RWHV��� �
��� :KHQHYHU� WKH� IROORZLQJ� ZRUGV� DUH� PHQWLRQHG� LQ� WKLV� 5HSRUW� ZLWK� WKH� ILUVW� OHWWHU�

FDSLWDOL]HG��WKH\�VKDOO�PHDQ�WKH�IROORZLQJ��

�� �$FFLGHQW���7KLV�LQYHVWLJDWHG�DFFLGHQW��

�� �$LUFUDIW���7KH�DLUFUDIW�LQYROYHG�LQ�WKLV�DFFLGHQW�

�� �$LUSRUW���7KH�DHURGURPH�'XEDL�,QWHUQDWLRQDO�$LUSRUW��20'%��

�� �&RPPDQGHU���7KH�&RPPDQGHU�RI�WKH�DFFLGHQW�$LUFUDIW�

�� �&RSLORW���7KH�&RSLORW�RI�WKH�DFFLGHQW�$LUFUDIW��

�� �,QYHVWLJDWLRQ���7KH�LQYHVWLJDWLRQ�LQWR�WKH�FLUFXPVWDQFHV�RI�WKLV�DFFLGHQW�

�� �5HSRUW���7KLV�DFFLGHQW�LQYHVWLJDWLRQ�)LQDO�5HSRUW��
��� )RU�WKH�SXUSRVH�RI�WKLV�5HSRUW��WKH�%RHLQJ�������+�DLUFUDIW�LV�GHVFULEHG�DV�D�%�����
��� 7KH� $LUFUDIW� 2SHUDWRU¶V� QDPH� XVHG� LQ� WKLV� 5HSRUW� LV� (PLUDWHV�� 7KH� DLU� RSHUDWRU�

FHUWLILFDWH��$2&��1R��$&������GDWHG����)HEUXDU\������ZDV�LVVXHG�WR�WKH�2SHUDWRU�
XQGHU�WKH�WLWOH�RI�(PLUDWHV��7KH�WUDGLQJ�QDPH�VWDWHG�LQ�WKH�$2&�LV�(PLUDWHV�$LUOLQH��

��� 8QOHVV�RWKHUZLVH�PHQWLRQHG��DOO�WLPHV�LQ�WKLV�5HSRUW�DUH�87&�WLPH��/RFDO�WLPH�RI�WKH�
8QLWHG�$UDE�(PLUDWHV�LV�87&�SOXV���KRXUV���

��� 3KRWRV�DQG�ILJXUHV�XVHG�LQ�WKLV�5HSRUW�DUH�WDNHQ�IURP�GLIIHUHQW�VRXUFHV�DQG��DGMXVWHG�
IURP�WKH�RULJLQDO�IRU�WKH�VROH�SXUSRVH�RI�LPSURYLQJ�WKH�FODULW\�RI�WKH�5HSRUW���

� �
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$EEUHYLDWLRQV��
$$,%� 7KH�$LU�$FFLGHQWV�,QYHVWLJDWLRQ�%UDQFK�RI�WKH�8QLWHG�.LQJGRP��
$$,6� 7KH�$LU�$FFLGHQW�,QYHVWLJDWLRQ�6HFWRU�RI�WKH�8QLWHG�$UDE�(PLUDWHV��
$')� $XWRPDWLF�GLUHFWLRQ�ILQGHUV��
$',56� $LU�GDWD�LQHUWLDO�UHIHUHQFH�V\VWHP��
$(3� $LUSRUW�HPHUJHQF\�SODQ�
$)'6� $XWRSLORW�IOLJKW�GLUHFWRU�V\VWHP��
$)6� $LUSRUW�ILUH�VHUYLFH��6HUYLFH�SURYLGHU�DW�'XEDL�,QWHUQDWLRQDO�$LUSRUW��
$*/� $ERYH�JURXQG�OHYHO�
$*6� $LU�JURXQG�V\VWHP�
$,&� $LU�,QGLD��,&$2�FDOO�VLJQ��
$00� $LUFUDIW�PDLQWHQDQFH�PDQXDO��
$2&� $LU�RSHUDWRU�FHUWLILFDWH�
$5))6� $LUSRUW�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH�
$�7� $XWRWKURWWOH�
$7&� $LU�WUDIILF�FRQWURO�
$7,6� $XWRPDWLF�WHUPLQDO�LQIRUPDWLRQ�VHUYLFH�
$763� $LU�WUDIILF�VHUYLFH�SURYLGHU�
CAR 7KH�Civil Aviation Regulations RI�WKH�8QLWHG�$UDE�(PLUDWHV 

&%7� &RPSXWHU�EDVHG�WUDLQLQJ�
FP� &HQWLPHWHUV�
&50� &UHZ�UHVRXUFH�PDQDJHPHQW��
&95� &RFNSLW�YRLFH�UHFRUGHU�
µGDQV¶� 'XEDL�$LU�1DYLJDWLRQ�6HUYLFHV�
'&'� 'XEDL�&LYLO�'HIHQVH�
'0$76� 'XEDL�PDQXDO�RI�DLU�WUDIILF�VHUYLFH��
'0(� 'LVWDQFH�PHDVXULQJ�HTXLSPHQW�
',6&� 'LVFRQQHFW�
';%� 'XEDL�
($6$� (XURSHDQ�8QLRQ�$YLDWLRQ�6DIHW\�$JHQF\�
((&� (QJLQH�HOHFWURQLF�FRQWURO�
(*3:6� (QKDQFHG�JURXQG�SUR[LPLW\�ZDUQLQJ�V\VWHP��
(*7� ([KDXVW�JDV�WHPSHUDWXUH�
(,&$6� (QJLQH�LQGLFDWLRQ�DQG�FUHZ�DOHUWLQJ�V\VWHP�
(35� (QJLQH�SUHVVXUH�UDWLR�
)$$� )HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ�RI�WKH�8QLWHG�6WDWHV��
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)$'(&� )XOO�DXWKRULW\�GLJLWDO�HQJLQH�FRQWURO��
FAR Federal Aviation Regulations RI�WKH�8QLWHG�6WDWHV��
)&20� )OLJKW�FUHZ�RSHUDWLRQV�PDQXDO�
)&70� )OLJKW�FUHZ�WUDLQLQJ�PDQXDO�
)�'� )OLJKW�GLUHFWRU�
)'0� )OLJKW�GDWD�PRQLWRULQJ�
)'5� )OLJKW�GDWD�UHFRUGHU�
)'5&� )OLJKW�'DWD�5HYLHZ�&RPPLWWHH�
)0$� )OLJKW�PRGH�DQQXQFLDWLRQV�
)06� )OLJKW�PDQDJHPHQW�V\VWHP��
)0&� )OLJKW�PDQDJHPHQW�FRPSXWHU�
)26%� )OLJKW�2SHUDWLRQV�6DIHW\�%RDUG�
IW� IHHW��
*$� *R�DURXQG�
*&$$� 7KH�*HQHUDO�&LYLO�$YLDWLRQ�$XWKRULW\�RI�WKH�8QLWHG�$UDE�(PLUDWHV�
*(� *HQHUDO�(OHFWULF�
*0&�� *URXQG�PRYHPHQW�FRQWUROOHU�
*166� *OREDO�QDYLJDWLRQ�VDWHOOLWH�V\VWHP�
*36� *OREDO�SRVLWLRQLQJ�V\VWHP�
*3:6� *URXQG�SUR[LPLW\�ZDUQLQJ�V\VWHP�
K3D� KHFWRSDVFDO��
+3&� +LJK�SUHVVXUH�FRPSUHVVRU�
+37� +LJK�SUHVVXUH�WXUELQH�
+5(7� +LJK�UHDFK�H[WHQGDEOH�WXUUHW��
,$6� ,QGLFDWHG�DLUVSHHG��
,$:� ,UDTL�$LUZD\V��,&$2�FDOO�VLJQ��
,&$2� ,QWHUQDWLRQDO�&LYLO�$YLDWLRQ�2UJDQL]DWLRQ��
,,&� ,QYHVWLJDWRU�LQ�FKDUJH�
,/6� ,QVWUXPHQW�ODQGLQJ�V\VWHP�
,37� ,QWHUPHGLDWH�SUHVVXUH�WXUELQH�
,6$� ,QWHUQDWLRQDO�VWDQGDUG�DWPRVSKHUH��
-&5� -RLQW�FRQWURO�URRP��
NJ� NLORJUDPV�
NW� NQRWV�
/'$� /DQGLQJ�GLVWDQFH�DYDLODEOH��
/1$9� /DWHUDO�QDYLJDWLRQ�
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P� PHWHUV�
0&3� 0RGH�FRQWURO�SDQHO�
0(7$5� 0HWHRURORJLFDO�WHUPLQDO�DLU�UHSRUW�
0)9� 0DMRU�IRDP�YHKLFOH�
0,&&� 0RELOH�LQFLGHQW�FRPPDQG�FHQWHU�
0R&� 0DLQWHQDQFH�RI�FRPSHWHQF\�
065&� 0DQDJHPHQW�6DIHW\�5HYLHZ�%RDUG�
1&06� 7KH�8QLWHG�$UDE�(PLUDWHV�1DWLRQDO�&HQWHU�RI�0HWHRURORJ\�DQG�6HLVPRORJ\�
1'� 1DYLJDWLRQ�GLVSOD\�
176%� 1DWLRQDO�7UDQVSRUWDWLRQ�6DIHW\�%RDUG�RI�WKH�8QLWHG�6WDWHV�
2)3� 2SHUDWLRQDO�IOLJKW�SODQ�
2*6� 2QOLQH�JUDGLQJ�V\VWHP�
20�� 2SHUDWLRQV�PDQXDO�
20'%�� 'XEDL�,QWHUQDWLRQDO�$LUSRUW��,&$2�&RGH��
23&� 2SHUDWRU�SURILFLHQF\�FKHFN��
3$0� 3LORW�DVVHVVPHQW�PDUNHU�
3%(� 3URWHFWLYH�EUHDWKLQJ�HTXLSPHQW�
3(06� 3DVVHQJHU�HYDFXDWLRQ�PDQDJHPHQW�V\VWHP��
3)� 3LORW�IO\LQJ�
3)'� 3ULPDU\�IOLJKW�GLVSOD\�
30� 3LORW�PRQLWRULQJ��
3:6� 3UHGLFWLYH�ZLQGVKHDU�V\VWHP�
4$5� 4XLFN�DFFHVV�UHFRUGHU��
41+� %DURPHWULF�SUHVVXUH�DGMXVWHG�WR�VHD�OHYHO�
45+� 4XLFN�UHIHUHQFH�KDQGERRN�
5$$6� 5XQZD\�DZDUHQHVV�DQG�DGYLVRU\�V\VWHP�
51$9� $UHD�QDYLJDWLRQ�
55� 5ROOV�5R\FH�
53/� 5HSHWLWLYH�IOLJKW�SODQ�
USP� 5HYROXWLRQ�SHU�PLQXWH�
6$*� 6DIHW\�$FWLRQ�*URXS�
6$536� 6WDQGDUGV�DQG�5HFRPPHQGHG�3UDFWLFHV��
606� 6DIHW\�PDQDJHPHQW�V\VWHP�
623� 6WDQGDUG�RSHUDWLQJ�SURFHGXUH�V��
63'� 6SHHG�
63(&,� 6SHFLDO�VLJQLILFDQW�ZHDWKHU�UHSRUWV��VLPLODU�WR�0(7$5��
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65&� 6XUYLYRU�UHFHSWLRQ�FHQWHU��
66)'5� 6ROLG�VWDWH�IOLJKW�GDWD�UHFRUGHU�
7$)� 7HUPLQDO�DHURGURPH�IRUHFDVW�
7/$� 7KUXVW�OHYHU�DQJOH�
72�*$� 7DNHRII�JR�DURXQG�
75$� 7KUXVW�UHVROYHU�DQJOH�
762� 7HFKQLFDO�VWDQGDUG�RUGHU�
87&� &RRUGLQDWHG�XQLYHUVDO�WLPH�
91$9� 9HUWLFDO�QDYLJDWLRQ�
925� 9HU\�KLJK�IUHTXHQF\�RPQLGLUHFWLRQDO�UDQJH��
9279� 7ULYDQGUXP�,QWHUQDWLRQDO�$LUSRUW��,&$2�&RGH��
95()� 5HIHUHQFH�VSHHG�
:2:� :HLJKW�RQ�ZKHHOV�
� �
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6\QRSVLV�
2Q� �� $XJXVW� ������ DQ� (PLUDWHV� %RHLQJ� ������+� $LUFUDIW�� UHJLVWUDWLRQ� $��(0:��

RSHUDWLQJ�D�VFKHGXOHG�SDVVHQJHU� IOLJKW�8$(�����GHSDUWHG�7ULYDQGUXP� ,QWHUQDWLRQDO�$LUSRUW�
�9279���,QGLD��DW������87&�IRU�D���KRXU����PLQXWH�IOLJKW�WR�'XEDL�,QWHUQDWLRQDO�$LUSRUW��20'%���
WKH�8QLWHG�$UDE�(PLUDWHV��ZLWK�����SDVVHQJHUV����IOLJKW�FUHZ�DQG����FDELQ�FUHZPHPEHUV�RQ�
ERDUG��

7KH�&RPPDQGHU�DWWHPSWHG�WR�SHUIRUP�D�WDLOZLQG�PDQXDO�ODQGLQJ�GXULQJ�DQ�DXWRPDWLF�
WHUPLQDO� LQIRUPDWLRQ� VHUYLFH� �$7,6�� IRUHFDVWHG� PRGHUDWH� ZLQGVKHDU� ZDUQLQJ� DIIHFWLQJ� DOO�
UXQZD\V�DW�20'%��7KH�WDLOZLQG�ZDV�ZLWKLQ�WKH�RSHUDWLRQDO�OLPLWDWLRQV�RI�WKH�$LUFUDIW��'XULQJ�
WKH�ODQGLQJ�RQ�UXQZD\���/�DW�20'%�WKH�&RPPDQGHU��ZKR�ZDV�WKH�SLORW�IO\LQJ��GHFLGHG�WR�IO\�
D�JR�DURXQG��DV�KH�ZDV�XQDEOH�WR�ODQG�WKH�$LUFUDIW�ZLWKLQ�WKH�UXQZD\�WRXFKGRZQ�]RQH��7KH�
JR�DURXQG� GHFLVLRQ� ZDV� EDVHG� RQ� WKH� SHUFHSWLRQ� WKDW� WKH� $LUFUDIW� ZRXOG� QRW� ODQG� GXH� WR�
WKHUPDOV�DQG�QRW�GXH�WR�D�ZLQGVKHDU�HQFRXQWHU��)RU�WKLV�UHDVRQ��WKH�&RPPDQGHU�HOHFWHG�WR�
IO\�D�QRUPDO�JR�DURXQG�DQG�QRW�WKH�ZLQGVKHDU�HVFDSH�PDQHXYHU��

7KH�IOLJKW�FUHZ�LQLWLDWHG�WKH�flight crew operations manual �FCOM)�Go-around and 
Missed Approach Procedure�DQG�WKH�&RPPDQGHU�SXVKHG�WKH�72�*$�VZLWFK��$V�GHVLJQHG��
EHFDXVH�WKH�$LUFUDIW�KDG�WRXFKHG�GRZQ��WKH�72�*$�VZLWFKHV�EHFDPH�LQKLELWHG�DQG�KDG�QR�
HIIHFW�RQ�WKH�DXWRWKURWWOH��$�7���7KH�IOLJKW�FUHZ�VWDWHG�WKDW�WKH\�ZHUH�QRW�DZDUH�RI�WKH�WRXFK�
GRZQ�WKDW�ODVWHG�IRU�VL[�VHFRQGV��

$IWHU� EHFRPLQJ� DLUERUQH� GXULQJ� WKH� JR�DURXQG� DWWHPSW�� WKH� $LUFUDIW� FOLPEHG� WR� D�
KHLJKW�RI����IW�UDGLR�DOWLWXGH�DERYH�WKH�UXQZD\�VXUIDFH��7KH�IOLJKW�FUHZ�GLG�QRW�REVHUYH�WKDW�
ERWK�WKUXVW�OHYHUV�KDG�UHPDLQHG�DW�WKH�LGOH�SRVLWLRQ�DQG�WKDW�WKH�HQJLQH�WKUXVW�UHPDLQHG�DW�LGOH��
7KH�$LUFUDIW�TXLFNO\�VDQN�WRZDUGV�WKH�UXQZD\�DV�WKH�DLUVSHHG�ZDV�LQVXIILFLHQW�WR�VXSSRUW�WKH�
FOLPE��$V�WKH�$LUFUDIW�ORVW�KHLJKW�DQG�VSHHG��WKH�&RPPDQGHU�LQLWLDWHG�WKH�windshear escape 
maneuver�SURFHGXUH�DQG�UDSLGO\�DGYDQFHG�ERWK�WKUXVW�OHYHUV��7KLV�DFWLRQ�ZDV�WRR�ODWH�WR�DYRLG�
WKH�LPSDFW�ZLWK�UXQZD\���/��

(LJKWHHQ� VHFRQGV� DIWHU� WKH� LQLWLDWLRQ� RI� WKH� JR�DURXQG� WKH� $LUFUDIW� LPSDFWHG� WKH�
UXQZD\� DW� �������� 87&� DQG� VOLG� RQ� LWV� ORZHU� IXVHODJH� DORQJ� WKH� UXQZD\� VXUIDFH� IRU�
DSSUR[LPDWHO\����VHFRQGV�FRYHULQJ�D�GLVWDQFH�RI�DSSUR[LPDWHO\�����PHWHUV�EHIRUH�FRPLQJ�WR�
UHVW�DGMDFHQW�WR�WD[LZD\�0LNH�����7KH�$LUFUDIW�UHPDLQHG�LQWDFW�GXULQJ�LWV�PRYHPHQW�DORQJ�WKH�
UXQZD\�SURWHFWLQJ� WKH�RFFXSDQWV�KRZHYHU�� VHYHUDO� IXVHODJH�PRXQWHG�FRPSRQHQWV�DQG� WKH�
1R���HQJLQH�S\ORQ�DVVHPEO\�VHSDUDWHG�IURP�WKH�$LUFUDIW���

'XULQJ� WKH� HYDFXDWLRQ�� VHYHUDO� SDVVHQJHU� GRRU� HVFDSH� VOLGHV� EHFDPH� XQXVDEOH���
0DQ\�SDVVHQJHUV�HYDFXDWHG�WKH�$LUFUDIW�WDNLQJ�WKHLU�FDUU\�RQ�EDJJDJH�ZLWK�WKHP��([FHSW�IRU�
WKH�&RPPDQGHU�DQG�WKH�VHQLRU�FDELQ�FUHZPHPEHU�ZKR�HYDFXDWHG�DIWHU�WKH�FHQWHU�ZLQJ�WDQN�
H[SORVLRQ�� DOO� RI� WKH� RWKHU� RFFXSDQWV� HYDFXDWHG� YLD� WKH� RSHUDWLRQDO� HVFDSH� VOLGHV� LQ�
DSSUR[LPDWHO\���PLQXWHV�DQG����VHFRQGV��7ZHQW\�RQH�SDVVHQJHUV��RQH�IOLJKW�FUHZPHPEHU��
DQG� VL[� FDELQ� FUHZPHPEHUV� VXVWDLQHG�PLQRU� LQMXULHV�� )RXU� FDELQ� FUHZPHPEHUV� VXVWDLQHG�
VHULRXV�LQMXULHV���

$SSUR[LPDWHO\���PLQXWHV�DQG����VHFRQGV�DIWHU�WKH�$LUFUDIW�FDPH�WR�UHVW��WKH�FHQWHU�
ZLQJ�WDQN�H[SORGHG�ZKLFK�FDXVHG�D�ODUJH�VHFWLRQ�RI�WKH�ULJKW�ZLQJ�XSSHU�VNLQ�WR�EH�OLEHUDWHG��
$V� WKH� SDQHO� IHOO� WR� WKH� JURXQG�� LW� VWUXFN� DQG� IDWDOO\� LQMXUHG� D� ILUHILJKWHU�� 7KH� $LUFUDIW� ZDV�
HYHQWXDOO\�GHVWUR\HG�GXH�WR�WKH�VXEVHTXHQW�ILUH��

)ROORZLQJ�WKH�$FFLGHQW��WKH�2SHUDWRU��(PLUDWHV���WKH�*HQHUDO�&LYLO�$YLDWLRQ�$XWKRULW\�
�*&$$��� 'XEDL� $LUSRUWV� DQG� 'XEDL� $LU� 1DYLJDWLRQ� 6HUYLFHV� �µGDQV¶�� LPSOHPHQWHG� VHYHUDO�
VDIHW\�DFWLRQV��,Q�WKLV�)LQDO�5HSRUW��WKH�$$,6�LVVXHV�VDIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�WKH�
2SHUDWRU��WKH�*&$$��7KH�%RHLQJ�&RPSDQ\��WKH�)HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ��)$$���'XEDL�
$LUSRUWV��µGDQV¶��DQG�WKH�,QWHUQDWLRQDO�&LYLO�$YLDWLRQ�2UJDQL]DWLRQ��,&$2���
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7DEOH�RI�&RQWHQWV�
2FFXUUHQFH�%ULHI��������������������������������������������������������������������������������������������������������������������LLL�
,QYHVWLJDWLRQ�3URFHVV������������������������������������������������������������������������������������������������������������LLL�
$EEUHYLDWLRQV��������������������������������������������������������������������������������������������������������������������������Y�
6\QRSVLV���������������������������������������������������������������������������������������������������������������������������������L[�
7DEOH�RI�&RQWHQWV��������������������������������������������������������������������������������������������������������������������[�
/LVW�RI�)LJXUHV���������������������������������������������������������������������������������������������������������������������[LLL�
/LVW�RI�7DEOHV�����������������������������������������������������������������������������������������������������������������������[LY�

���)DFWXDO�,QIRUPDWLRQ��������������������������������������������������������������������������������������������������������������
���� +LVWRU\�RI�WKH�)OLJKW������������������������������������������������������������������������������������������������������
����� ,QMXULHV�WR�3HUVRQV�������������������������������������������������������������������������������������������������������

������ &UHZPHPEHUV������������������������������������������������������������������������������������������������
������� 3DVVHQJHUV����������������������������������������������������������������������������������������������������
������� µ2WKHUV¶�����������������������������������������������������������������������������������������������������������

���� 'DPDJH�WR�$LUFUDIW�������������������������������������������������������������������������������������������������������
���� 2WKHU�'DPDJH��������������������������������������������������������������������������������������������������������������
���� 3HUVRQQHO�,QIRUPDWLRQ��������������������������������������������������������������������������������������������������

������ )OLJKW�DQG�FDELQ�FUHZ�������������������������������������������������������������������������������������
������� )OLJKW�FUHZ�IDWLJXH�����������������������������������������������������������������������������������������
������ &DELQ�FUHZ�LQIRUPDWLRQ���������������������������������������������������������������������������������

���� $LUFUDIW�,QIRUPDWLRQ������������������������������������������������������������������������������������������������������
������ *HQHUDO�GDWD�������������������������������������������������������������������������������������������������
������ $LUFUDIW�V\VWHPV���������������������������������������������������������������������������������������������
������ &UHZ�DOHUWLQJ�DQG�FRQILJXUDWLRQ�ZDUQLQJV�����������������������������������������������������
������� 7KH�$LUFUDIW�HPHUJHQF\�FRQILJXUDWLRQ�����������������������������������������������������������

���� 0HWHRURORJLFDO�,QIRUPDWLRQ������������������������������������������������������������������������������������������
������ :HDWKHU�IRUHFDVW�DW�WKH�$LUSRUW���������������������������������������������������������������������
������ (QYLURQPHQWDO�FRQGLWLRQV������������������������������������������������������������������������������

���� $LGV�WR�1DYLJDWLRQ�������������������������������������������������������������������������������������������������������
���� &RPPXQLFDWLRQV���������������������������������������������������������������������������������������������������������

������ $LU�WUDIILF�FRQWURO�FRPPXQLFDWLRQ�������������������������������������������������������������������
����� $HURGURPH�,QIRUPDWLRQ�����������������������������������������������������������������������������������������������

������� 5XQZD\�PDUNLQJV������������������������������������������������������������������������������������������
������� 7KH�$LUSRUW�UHVFXH�DQG�ILUHILJKWLQJ�FDSDELOLWLHV���������������������������������������������

����� )OLJKW�5HFRUGHUV����������������������������������������������������������������������������������������������������������
������� 7KH�FRFNSLW�YRLFH�UHFRUGHU����������������������������������������������������������������������������
������� 7KH�VROLG�VWDWH�IOLJKW�GDWD�UHFRUGHU����������������������������������������������������������������
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����� :UHFNDJH�DQG�,PSDFW�,QIRUPDWLRQ������������������������������������������������������������������������������
����� 0HGLFDO�DQG�3DWKRORJLFDO�,QIRUPDWLRQ�������������������������������������������������������������������������
����� )LUH������������������������������������������������������������������������������������������������������������������������������
����� 6XUYLYDO�$VSHFWV����������������������������������������������������������������������������������������������������������

������� (PHUJHQF\�PDQDJHPHQW�DW�WKH�$FFLGHQW�VLWH�����������������������������������������������
������� $LUFUDIW�HYDFXDWLRQ����������������������������������������������������������������������������������������
������� 3DVVHQJHU�HYDFXDWLRQ�PDQDJHPHQW�������������������������������������������������������������

����� 7HVWV�DQG�5HVHDUFK����������������������������������������������������������������������������������������������������
�������� $LUFUDIW�HOHFWURQLF�FRPSRQHQWV����������������������������������������������������������������������
�������� $LUFUDIW�Performance Evaluation�������������������������������������������������������������������
�������� /��FDELQ�FUHZ�VHDW�H[DPLQDWLRQ��������������������������������������������������������������������
�������� /�GRRU�HVFDSH�VOLGH�H[DPLQDWLRQ������������������������������������������������������������������

����� 2UJDQL]DWLRQDO�DQG�0DQDJHPHQW�,QIRUPDWLRQ�������������������������������������������������������������
������� 7KH�2SHUDWRU�������������������������������������������������������������������������������������������������
������� 7KH�*&$$�RYHUVLJKW�������������������������������������������������������������������������������������
�������� 'XEDL�$LUSRUWV�����������������������������������������������������������������������������������������������
������� $LU�QDYLJDWLRQ�VHUYLFH�SURYLGHU�IRU�20'%�����������������������������������������������������
������� 0HWHRURORJLFDO�VHUYLFHV���������������������������������������������������������������������������������

����� $GGLWLRQDO�,QIRUPDWLRQ�������������������������������������������������������������������������������������������������
�������� 72�*$�VZLWFKHV�LQKLELW����������������������������������������������������������������������������������
������� )LUH�H[WLQJXLVKLQJ�DJHQW��������������������������������������������������������������������������������
������� (YDFXDWLRQ�VOLGH�FHUWLILFDWLRQ�������������������������������������������������������������������������
�������� 6XUYLYDELOLW\���������������������������������������������������������������������������������������������������
�������� 3HUVRQV�RQ�ERDUG������������������������������������������������������������������������������������������

����� 8VHIXO�RU�(IIHFWLYH�,QYHVWLJDWLRQ�7HFKQLTXHV��������������������������������������������������������������
���$QDO\VLV��������������������������������������������������������������������������������������������������������������������������������
����� *HQHUDO�����������������������������������������������������������������������������������������������������������������������
���� )OLJKW�6HTXHQFH����������������������������������������������������������������������������������������������������������
���� $LUFUDIW�6\VWHPV����������������������������������������������������������������������������������������������������������

������ 72�*$�VZLWFK�ORJLF����������������������������������������������������������������������������������������
������ &UHZ�DOHUWLQJ�V\VWHP�������������������������������������������������������������������������������������
������ :LQGVKHDU�ZDUQLQJ�V\VWHP���������������������������������������������������������������������������

���� 7KH�2SHUDWLRQ�������������������������������������������������������������������������������������������������������������
������ *R�DURXQG�WUDLQLQJ����������������������������������������������������������������������������������������
������ 72�*$�VZLWFK�LQKLELW�LQIRUPDWLRQ�������������������������������������������������������������������
������ *R�DURXQG�SURFHGXUHV����������������������������������������������������������������������������������
������ )OLJKW�FUHZ�WUDLQLQJ����������������������������������������������������������������������������������������
������ 6DIHW\�PDQDJHPHQW�V\VWHP��������������������������������������������������������������������������
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���� )OLJKW�&UHZ�3HUIRUPDQFH��������������������������������������������������������������������������������������������
������ )DWLJXH����������������������������������������������������������������������������������������������������������
������ &RFNSLW�DXWKRULW\�JUDGLHQW�����������������������������������������������������������������������������
������ )OLJKW�FUHZ�FRPPXQLFDWLRQ����������������������������������������������������������������������������
������ )OLJKW�KDQGOLQJ�����������������������������������������������������������������������������������������������
������ )OLJKW�FUHZ�PRQLWRULQJ����������������������������������������������������������������������������������
������ &UHZ�UHVRXUFH�PDQDJHPHQW�WUDLQLQJ�����������������������������������������������������������

����� 6DIHW\�RYHUVLJKW���������������������������������������������������������������������������������������������������������
������� (PLUDWHV�������������������������������������������������������������������������������������������������������
������ 0HWHRURORJLFDO�VHUYLFHV��������������������������������������������������������������������������������

���� 'XEDL�$LU�1DYLJDWLRQ�6HUYLFHV������������������������������������������������������������������������������������
������ &RPPXQLFDWLRQ��������������������������������������������������������������������������������������������
������ $7&�FRPPXQLFDWLRQ�RI�VDIHW\�LQIRUPDWLRQ���������������������������������������������������

���� 20'%�:LQGVKHDU�)RUHFDVWLQJ�����������������������������������������������������������������������������������
���� 5HVFXH�DQG�)LUHILJKWLQJ���������������������������������������������������������������������������������������������

������ $LUSRUW�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH��$5))6��UHVSRQVH���������������������������
������ $5))6�WUDLQLQJ���������������������������������������������������������������������������������������������

������ 6XUYLYDELOLW\�������������������������������������������������������������������������������������������������������������
�������� 3URWHFWLYH�EUHDWKLQJ�HTXLSPHQW�������������������������������������������������������������������
������� (YDFXDWLRQ�DQG�PHGLFDO�UHVSRQVH���������������������������������������������������������������
������� (VFDSH�VOLGHV�����������������������������������������������������������������������������������������������
������� /��&DELQ�&UHZ�6HDW�������������������������������������������������������������������������������������

����&RQFOXVLRQV������������������������������������������������������������������������������������������������������������������������
���� *HQHUDO����������������������������������������������������������������������������������������������������������������������
���� )LQGLQJV����������������������������������������������������������������������������������������������������������������������

������ )LQGLQJV�UHOHYDQW�WR�WKH�$LUFUDIW�������������������������������������������������������������������
������ )LQGLQJV�UHOHYDQW�WR�WKH�IOLJKW�FUHZ���������������������������������������������������������������
������ )LQGLQJV�UHOHYDQW�WR�WKH�FDELQ�FUHZ��������������������������������������������������������������
������ )LQGLQJV�UHOHYDQW�WR�IOLJKW�RSHUDWLRQV�����������������������������������������������������������
������ )LQGLQJV�UHOHYDQW�WR�WKH�2SHUDWRU�����������������������������������������������������������������
������ )LQGLQJV�UHOHYDQW�WR�DLU�WUDIILF�FRQWURO�����������������������������������������������������������
������ )LQGLQJV�UHOHYDQW�WR�$LUSRUW�ZHDWKHU�LQIRUPDWLRQ������������������������������������������
������ )LQGLQJV�UHOHYDQW�WR�$LUSRUW�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH��$5))6�����������
������ )LQGLQJV�UHOHYDQW�WR�PHGLFDO�DVSHFWV�����������������������������������������������������������
������� )LQGLQJV�UHOHYDQW�WR�VXUYLYDELOLW\������������������������������������������������������������������
������� )LQGLQJV�UHOHYDQW�WR�*&$$�VDIHW\�RYHUVLJKW������������������������������������������������
������� )LQGLQJV�UHOHYDQW�WR�WKH�FHUWLILFDWLRQ�VSHFLILFDWLRQV�LVVXHG�E\�WKH�)HGHUDO�
$YLDWLRQ�$GPLQLVWUDWLRQ�RI�WKH�8QLWHG�6WDWHV��)$$�����������������������������������������������������
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���� &DXVHV�������������������������������������������������������������������������������������������������������������
���� &RQWULEXWLQJ�)DFWRUV����������������������������������������������������������������������������������������

���6DIHW\�5HFRPPHQGDWLRQV��������������������������������������������������������������������������������������������������
���� *HQHUDO����������������������������������������������������������������������������������������������������������������������
���� 6DIHW\�$FWLRQV�7DNHQ�������������������������������������������������������������������������������������������������

������ 6DIHW\�DFWLRQV�WDNHQ�E\�WKH�*HQHUDO�&LYLO�$YLDWLRQ�$XWKRULW\�RI�WKH�8QLWHG�
$UDE�(PLUWDUHV��*&$$�����������������������������������������������������������������������������������������������
������ 6DIHW\�DFWLRQV�WDNHQ�E\�(PLUDWHV�����������������������������������������������������������������
������ 6DIHW\�DFWLRQV�WDNHQ�E\�µGDQV¶����������������������������������������������������������������������
������ 6DIHW\�DFWLRQV�WDNHQ�E\�'XEDL�$LUSRUWV��������������������������������������������������������

���� )LQDO�5HSRUW�6DIHW\�5HFRPPHQGDWLRQV���������������������������������������������������������������������
������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�(PLUDWHV����������������������������������������
������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�'XEDL�$LU�1DYLJDWLRQ�6HUYLFHV�
�µGDQV¶�� ����
������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�'XEDL�$LUSRUWV��������������������������������
������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�7KH�%RHLQJ�&RPSDQ\��������������������
������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�WKH�*HQHUDO�&LYLO�$YLDWLRQ�$XWKRULW\�
RI�WKH�8QLWHG�$UDE�(PLUDWHV��*&$$���������������������������������������������������������������������������
������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�)HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ�RI�
WKH�8QLWHG�6WDWHV��)$$����������������������������������������������������������������������������������������������
������ 6DIHW\�UHFRPPHQGDWLRQ�DGGUHVVHG�WR�WKH�,QWHUQDWLRQDO�&LYLO�$YLDWLRQ�
2UJDQL]DWLRQ��,&$2����������������������������������������������������������������������������������������������������

$SSHQGL[�$��8$(����)OLJKW�'DWD�RYHU�WKH�/DVW�����6HFRQGV������������������������������������������������
$SSHQGL[�%��2SHUDWRU¶V�FCOM  ֩  Go-Around and Missed Approach Procedure��FCOM 
NP.21.56�����������������������������������������������������������������������������������������������������������������������������������
$SSHQGL[�&��/,'2�&KDUW�'XEDL���/����������������������������������������������������������������������������������������
$SSHQGL[�'��)LUHILJKWLQJ�YHKLFOHV�SRVLWLRQ�������������������������������������������������������������������������������
$SSHQGL[�(��(YHQWV�±�7KUHVKROG�WR�,PSDFW�����������������������������������������������������������������������������
$SSHQGL[�)��$GGLWLRQDO�6DIHW\�$FWLRQV�±�(PLUDWHV������������������������������������������������������������������
�
/LVW�RI�)LJXUHV�
)LJXUH����8$(����IOLJKWSDWK�DQG�LPSDFW�DORQJ�UXQZD\���/��������������������������������������������������������
)LJXUH����%��������'LPHQVLRQV������������������������������������������������������������������������������������������������
)LJXUH����%RHLQJ�������+�FRFNSLW����������������������������������������������������������������������������������������������
)LJXUH����,OOXVWUDWLRQ�RI�SULPDU\�IOLJKW�GLVSOD\��3)'��������������������������������������������������������������������
)LJXUH����5ROOV�5R\FH�(35�GLVSOD\�RQ�(,&$6���������������������������������������������������������������������������
)LJXUH����3)'�)OLJKW�0RGH�$QQXQFLDWLRQV��)0$�����������������������������������������������������������������������
)LJXUH����0DLQ�ODQGLQJ�JHDU�µWLOW¶�SRVLWLRQ������������������������������������������������������������������������������������
)LJXUH����%����5DGLR�DOWLWXGH�DQG�PDLQ�JHDU�DOWLWXGH����������������������������������������������������������������
)LJXUH����&DELQ�OD\RXW�ZLWK�FDELQ�FUHZ�VHDWV��HPHUJHQF\�H[LWV��VOLGH�UDIWV�DQG�VOLGH�UDPSV����
)LJXUH�����/��VOLGH�UDPS�VWRZDJH�DQG�SUHVVXUH�F\OLQGHU�ORFDWLRQV�������������������������������������������
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)LJXUH�����3%(�VWRZDJH�DQG�SRXFK������������������������������������������������������������������������������������������
)LJXUH�����5XQZD\���/�WKUHVKROG�DQG�WRXFKGRZQ�]RQH�PDUNLQJV��������������������������������������������
)LJXUH�����0DMRU�IRDP�YHKLFOH��0)9������������������������������������������������������������������������������������������
)LJXUH�����0DLQ�ODQGLQJ�JHDU�RYHU�VL[�VHFRQGV�RI�µWLOW¶�DQG�µXQWLOW¶����������������������������������������������
)LJXUH�����$LUFUDIW�,QLWLDO�LPSDFW�SRLQW�DQG�ILQDO�SRVLWLRQ�������������������������������������������������������������
)LJXUH�����8SSHU�VNLQ�SDQHO�IURP�ULJKW�ZLQJ������������������������������������������������������������������������������
)LJXUH�����&HQWHU�ZLQJ�IXHO�WDQN�H[SORVLRQ��������������������������������������������������������������������������������
)LJXUH�����'RRU�HVFDSH�VOLGHV�DIWHU�GHSOR\PHQW�����������������������������������������������������������������������
)LJXUH�����7LPHOLQH�IRU�HPHUJHQF\�H[LW�DYDLODELOLW\�GXULQJ�HYDFXDWLRQ���������������������������������������
)LJXUH�����3DVVHQJHU�VHDWLQJ�DOORFDWLRQ�DQG�HPHUJHQF\�H[LW�VWDWXV�����������������������������������������
)LJXUH�����&DOFXODWHG�JR�DURXQG�DIWHU�72�*$�VZLWFK�SXVK�������������������������������������������������������
)LJXUH�����/��FDELQ�FUHZ�VHDW�SDQ�DQG�OHIW�OHYHU�GLVWRUWLRQ��������������������������������������������������������
)LJXUH�����/��FDELQ�FUHZ�VHDW�SDQ�KROH�HORQJDWHG��������������������������������������������������������������������
)LJXUH�����7KUHVKROG�KHLJKW�DQG�WRXFKGRZQ������������������������������������������������������������������������������
)LJXUH�����([DPSOH�RI�DFFLGHQW�VLWH�]RQHV��������������������������������������������������������������������������������

/LVW�RI�7DEOHV�
7DEOH����,QMXULHV�WR�SHUVRQV���������������������������������������������������������������������������������������������������������
7DEOH����)OLJKW�FUHZ�GDWD�������������������������������������������������������������������������������������������������������������
7DEOH����$LUFUDIW�GDWD������������������������������������������������������������������������������������������������������������������
7DEOH����%RHLQJ�����$�7�,QKLELW�DQG�(QDEOH�/RJLF���������������������������������������������������������������������
7DEOH����20'%�ZLQG�FRQGLWLRQV�DW������87&���������������������������������������������������������������������������
7DEOH����5XQZD\���/�VXUIDFH�ZLQG�UHSRUWHG�DQG�UHFRUGHG�ZLQG�LQIRUPDWLRQ����������������������������
7DEOH����$LUSRUW�JHQHUDO�GDWD�����������������������������������������������������������������������������������������������������
7DEOH����3HUIRUPDQFH�(YDOXDWLRQ�VWRSSLQJ�GLVWDQFH�IURP�WKUHVKROG������������������������������������������
�
�
�
�
�
�
�
�
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��� )DFWXDO�,QIRUPDWLRQ�
���� +LVWRU\�RI�WKH�)OLJKW��

2Q� �� $XJXVW� ������ DW� �������� 87&�� DQ� (PLUDWHV� %RHLQJ� ������+� $LUFUDIW��
UHJLVWUDWLRQ�$��(0:��RSHUDWLQJ�D�VFKHGXOHG�SDVVHQJHU�IOLJKW�8$(�����LPSDFWHG�UXQZD\���/�
DW�'XEDL�,QWHUQDWLRQDO�$LUSRUW��20'%��GXULQJ�DQ�DWWHPSWHG�JR�DURXQG��DQG�VOLG�RQ�LWV�ORZHU�
IXVHODJH�DORQJ�WKH�UXQZD\�VXUIDFH�IRU�DSSUR[LPDWHO\����VHFRQGV�EHIRUH�FRPLQJ�WR�UHVW���

7KH�$LUFUDIW�KDG�GHSDUWHG�7ULYDQGUXP�,QWHUQDWLRQDO�$LUSRUW� �9279��� ,QGLD��DW������
87&�IRU�D���KRXU����PLQXWH�IOLJKW�WR�20'%��WKH�8QLWHG�$UDE�(PLUDWHV��ZLWK�����SDVVHQJHUV��
��IOLJKW�FUHZ�DQG����FDELQ�FUHZPHPEHUV�RQ�ERDUG��

7KH�IOLJKW�FUHZ�KDG�D�UHVW�SHULRG�RI�DSSUR[LPDWHO\����KRXUV��DQG�WKH�FDELQ�FUHZ�ZHUH�
RII�GXW\�IRU�SHULRGV�RI�WLPH�YDU\LQJ�EHWZHHQ����KRXUV�DQG����KRXUV�SULRU�WR�RSHUDWLQJ�IOLJKW�
8$(�����

$OO�RI�WKH�FUHZPHPEHUV�DUULYHG�DW�7ULYDQGUXP�DLUSRUW�DSSUR[LPDWHO\�WZR�KRXUV�EHIRUH�
GHSDUWXUH� WLPH�� ZKHUH� WKH\� ZHUH� EULHIHG� IRU� WKH� IOLJKW�� 7KH� RSHUDWLRQDO� IOLJKW� SODQ� EULHILQJ�
SDFNDJH�ZDV�REWDLQHG�E\�WKH�&RPPDQGHU�DW������87&�DQG�LW�LQFOXGHG�WKH�IRUHFDVW�ZHDWKHU�
IRU�20'%�WRJHWKHU�ZLWK�RWKHU�HQ�URXWH�LQIRUPDWLRQ�DQG�WKH�%��������$LUFUDIW�YDULDQW�DVVLJQHG�
WR�WKH�IOLJKW��7KH�YDULDQW�ZDV�D�������+�HTXLSSHG�ZLWK�5ROOV�5R\FH�7UHQW�����HQJLQHV��

7KH�$LUFUDIW�WDNHRII�ZHLJKW�ZDV���������NJ��DQG�WKH�FDOFXODWHG�ODQGLQJ�ZHLJKW�ZDV�
��������NJ��

7KH�&RPPDQGHU��ZKR�ZDV�VHDWHG�LQ�WKH�OHIW�SLORW�VHDW��ZDV�WKH�SLORW�IO\LQJ��3)��DQG�
WKH�&RSLORW�ZDV�WKH�SLORW�PRQLWRULQJ��30���

$SSUR[LPDWHO\� ��� PLQXWHV� SULRU� WR� ODQGLQJ�� WKH� &RPPDQGHU� DQG� WKH� &RSLORW�
FRPSOHWHG�WKH�DSSURDFK�EULHILQJV�IRU�20%'�UXQZD\V���/�DQG���/��7KH�&RPPDQGHU�EULHIHG�
WKH�&RSLORW�WKDW�LQ�FDVH�RI�D�JR�DURXQG��IODSV����ZDV�WR�EH�VHOHFWHG�DQG�FOLPE�WR�������IW��7KLV�
ZDV�LQ�DFFRUGDQFH�ZLWK�WKH�PLVVHG�DSSURDFK�LIDO�SODWH�������$SSHQGL[�&�RI�WKLV�5HSRUW����

$W�������WKH�8QLWHG�$UDE�(PLUDWHV�1DWLRQDO�&HQWHU�RI�0HWHRURORJ\�DQG�6HLVPRORJ\�
�1&06�� LVVXHG�D�PRGHUDWH�ZLQGVKHDU�ZDUQLQJ�DIIHFWLQJ�DOO�20'%�UXQZD\V��ZLWK�D�YDOLGLW\�
IURP� ����� WR� ������ 7KH� 20'%� $UULYDO� DXWRPDWLF� WHUPLQDO� LQIRUPDWLRQ� VHUYLFH� �$7,6��
FRPPHQFHG�EURDGFDVWLQJ�WKH�ZLQGVKHDU�ZDUQLQJ�DW������ZLWK�LQIRUPDWLRQ�=8/8��

$W�������DV�UHFRUGHG�LQ�WKH�FRFNSLW�YRLFH�UHFRUGHU��&95���WKH�&RPPDQGHU�EULHIHG�
IRU� WKH� SRVVLELOLW\� RI� ZLQGVKHDU� DQG� VWDWHG� WR� WKH� &RSLORW� WKDW� ³LQ� FDVH� RI� D� ZLQGVKHDU��
ZLQGVKHDU�72*$��QR�FRQILJXUDWLRQ�FKDQJH´��7KH\�WKHQ�GLVFXVVHG�WKHLU�SUHYLRXV�JR�DURXQG�
H[SHULHQFHV��7KH�&RSLORW�VWDWHG�WKDW�KH�H[SHULHQFHG�D�ZLQGVKHDU�GXULQJ�GHVFHQW�³OLNH�WKUHH�
PRQWKV�DJR´��7KH�&RPPDQGHU�VWDWHG�WKDW�³,�KDG�RQH�LQWR�'XEDL�EXW�LW�ZDV�PRUH�OLNH�ZLQG�VKLIW��
7KH�VSHHG�ZHQW�WHQ�NQRWV�PRUH�VR�ZH�ZHQW�DURXQG´��7KLV�FRQYHUVDWLRQ�ODVWHG�DSSUR[LPDWHO\�
���VHFRQGV���

$W� ������ DV� WKH�$LUFUDIW� GHVFHQGHG� WKURXJK�������� IW� SUHVVXUH�DOWLWXGH�� WKH� FUHZ�
FRPPXQLFDWHG�ZLWK�20'%�DLU� WUDIILF� FRQWURO� �$7&��$SSURDFK�DQG� FRQILUPHG� WKDW� WKH\�KDG�
UHFHLYHG�$7,6�LQIRUPDWLRQ�=XOX���

7KH�&RPPDQGHU�VWDWHG�WR�WKH�,QYHVWLJDWLRQ�WKDW�SULRU�WR�WKH�8$(����IOLJKW��KH�KDG�
H[SHULHQFHG�VLPLODU�ZLQGVKHDU�ZDUQLQJV�RQ�$7,6�DW�20'%��)RU�8$(�����EHFDXVH�WKHUH�ZDV�
QR�DGGLWLRQDO�LQIRUPDWLRQ�IURP�$7&�UHJDUGLQJ�WKH�ZLQGVKHDU�ZDUQLQJ��KH�GLG�QRW�EHOLHYH�WKDW�
WKH�ODQGLQJ�ZRXOG�EH�DIIHFWHG��7KH�FDOFXODWHG�UHIHUHQFH�ODQGLQJ�VSHHG��95()����ZDV�����NW��$Q�
DSSURDFK�VSHHG�RI�����NW��95()�������ZDV�VHOHFWHG�RQ�WKH�PRGH�FRQWURO�SDQHO��0&3��IRU�D�
QRUPDO�ODQGLQJ�FRQILJXUDWLRQ���
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$7&�YHFWRUHG�WKH�$LUFUDIW�IRU�51$9��*166���DSSURDFK�WR�UXQZD\���/���
$W�������DQG�DW�������WZR�SUHFHGLQJ�DLUFUDIW�SHUIRUPHG�JR�DURXQGV��7KH�JR�DURXQGV�

ZHUH�IROORZHG�E\�WZR�(PLUDWHV�%����DLUFUDIW�WKDW�ODQGHG�RQ�UXQZD\���/�DW������DQG�������
7KH�8$(����IOLJKW�FUHZ�ZHUH�QRW�LQIRUPHG�E\�$7&�RI�WKH�WZR�JR�DURXQGV���

$W�������WKH�IOLJKW�FUHZ�VHOHFWHG�WKH�ODQGLQJ�JHDU�WR�WKH�GRZQ�SRVLWLRQ��DUPHG�WKH�
VSHHGEUDNH�OHYHU��VHOHFWHG�IODSV����DQG�FRPSOHWHG�WKH�ODQGLQJ�FKHFNOLVW��

$W������WKH�IOLJKW�FUHZ�UHFHLYHG�DQG�DFNQRZOHGJHG�WKH�ODQGLQJ�FOHDUDQFH�IRU�UXQZD\�
��/�IURP�WKH�7RZHU�ZKLFK�JDYH�WKH�ZLQG�VSHHG�DQG�GLUHFWLRQ�DV����NW�IURP�����GHJUHHV���

7KH�DSSURDFK�ZDV�VWDELOL]HG�EHIRUH�������IW�UDGLR�DOWLWXGH��$V�WKH�$LUFUDIW�GHVFHQGHG�
WKURXJK� ���� IW� UDGLR� DOWLWXGH� DW� ��������� WKH� &RPPDQGHU� GLVHQJDJHG� WKH� DXWRSLORW� DQG�
FRQWLQXHG� WKH� DSSURDFK�� ZLWK� WKH� DXWRWKURWWOH� �$�7�� HQJDJHG�� LQ� DFFRUGDQFH� ZLWK� WKH�
2SHUDWRU¶V�SROLF\��7KH�$�7�ZDV� LQ� µ63(('¶�PRGH��7KH� IOLJKW�GLUHFWRUV� UHPDLQHG� LQ� WKH� µRQ¶�
SRVLWLRQ��

$W����������DV�WKH�$LUFUDIW�SDVVHG�����IW�UDGLR�DOWLWXGH��DW�����NW�LQGLFDWHG�DLUVSHHG�
�,$6��WKH�IOLJKW�GDWD�UHFRUGHU��)'5��UHFRUGHG�WKDW�WKH�ZLQG�GLUHFWLRQ�FKDQJHG�IURP�D�KHDGZLQG�
WR�D�WDLOZLQG�FRPSRQHQW���

$W����������DW�����IW�UDGLR�DOWLWXGH��DQG�����NW�,$6��DQ�DXWRPDWHG�µPLQLPXPV¶�FDOORXW�
ZDV�DQQXQFLDWHG��DQG�WKH�&RPPDQGHU�DQQRXQFHG�³/DQGLQJ´��7KH�&RSLORW�SURYLGHG�IHHGEDFN�
LQGLFDWLQJ� WKDW�KH�KDG�KHDUG�DQG�XQGHUVWRRG� WKH�&RPPDQGHU¶V�GHFLVLRQ��7KH�ZLQG�VSHHG��
FRPSRQHQW�ZDV�QRZ����NW�IURP�����GHJUHHV��

$W� ��������� SDVVLQJ� ���� IW� UDGLR� DOWLWXGH� DW� ���� NW� ,$6�� WKH� &RSLORW� DQQRXQFHG�
³6L[WHHQ�NQRWV�WDLOZLQG´,�ZKLFK�ZDV�DFNQRZOHGJHG�E\�WKH�&RPPDQGHU��'XULQJ�WKLV�WLPH��WKH�
&RPPDQGHU�ZDV�PDLQWDLQLQJ�WKH�$LUFUDIW�RQ�WKH�QRPLQDO�JOLGHSDWK��DW�DQ�DYHUDJH�SLWFK�RI�����
GHJUHHV���

$W�����IW�UDGLR�DOWLWXGH�DQG�����NW�,$6��WKH�&RSLORW�DQQRXQFHG�³5HGXFLQJ�WR�WKLUWHHQ�
NQRWV´��ZLWK�UHIHUHQFH�WR�WKH�WDLOZLQG��7KLV�ZDV�DFNQRZOHGJHG�E\�WKH�&RPPDQGHU�ZKR�UHSOLHG�
“&KHFNHG”��7KH�UDWH�RI�GHVFHQW�ZDV�GHFUHDVLQJ�IURP�����WR�����IW�SHU�PLQXWH��ZLWK�DQ�DYHUDJH�
SLWFK�DQJOH�RI�����GHJUHHV��7KLV�ZDV�IROORZHG�E\�D�FRFNSLW�DXWRPDWHG�FDOORXW�RI�³2QH�KXQGUHG´��
7KH�ZLQG�VSHHG�ZDV�QRZ������NW�IURP�����GHJUHHV��%HFDXVH�RI�WKH�UHGXFWLRQ�LQ�WKH�WDLOZLQG�
FRPSRQHQW��WKH�DLUVSHHG�VWDUWHG�WR�LQFUHDVH�ZKLFK�UHVXOWHG�LQ�WKH�$�7�UHWDUGLQJ�ERWK�WKUXVW�
OHYHUV���

$W����������WKH�$LUFUDIW�SDVVHG�RYHU�WKH�WKUHVKROG�RI�UXQZD\���/��ILJXUH����DW�DERXW�
���IW�UDGLR�DOWLWXGH�DQG�����NW�,$6��2YHU�WKH�QH[W�IRXU�VHFRQGV�DXWRPDWHG�FDOORXWV�RI� µILIW\¶��
µIRUW\¶��µWKLUW\¶��µWZHQW\¶�DQG�µWHQ¶�ZHUH�DQQXQFLDWHG��

$W����������DIWHU�WKH�$LUFUDIW�KDG�IORZQ�DSSUR[LPDWHO\�����P�EH\RQG�WKH�WKUHVKROG��
DV�UHFRUGHG�E\�WKH�)'5��WKH�&RPPDQGHU�LQLWLDWHG�WKH�IODUH�DW�DSSUR[LPDWHO\����IW�UDGLR�DOWLWXGH�
ZLWK�D�SXOO�RQ�WKH�FRQWURO�FROXPQ���

$W�WKH�VWDUW�RI�WKH�IODUH��WKH�SLWFK�DQJOH�FKDQJHG�IURP�����WR�����GHJUHHV��2YHU�WKH�
QH[W���VHFRQGV��XQWLO�WKH�$LUFUDIW�UHDFKHG���IW�UDGLR�DOWLWXGH��WKHUH�ZDV�D�VWHDG\�LQFUHDVH�LQ�WKH�
$LUFUDIW�SLWFK�DQJOH�IURP�����WR�����GHJUHHV��ZLWK�D�FRUUHVSRQGLQJ�GHFUHDVH�LQ�WKH�VLQN�UDWH�
IURP�����WRZDUGV�����IW�SHU�PLQXWH�

$W����������DV�WKH�$LUFUDIW�SDVVHG����IW�UDGLR�DOWLWXGH������NW�,$6��DSSUR[LPDWHO\�����
P�EH\RQG�WKH�WKUHVKROG��WKH�$�7�PRGH�FKDQJHG�RQ�WKH�FRFNSLW�SULPDU\�IOLJKW�GLVSOD\��3)'��

�������������������������������������������������
�
��� 51$9��*166��LV�WKH�DUHD�QDYLJDWLRQ��51$9��DSSURDFK�ZLWK�JOREDO�QDYLJDWLRQ�VDWHOOLWH�V\VWHP��*166���
��� :KHQHYHU�ZLQG�VSHHG�LV�VWDWHG��LQ�WKH�µ+LVWRU\�RI�WKH�)OLJKW¶�VHFWLRQ��LW�LV�WKH�ZLQG�VSHHG�FRPSRQHQW��
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IOLJKW�PRGH�DQQXQFLDWLRQV��)0$��IURP�µ63(('¶�WR�µ,'/(¶��$V�GHVLJQHG��IURP����IW�UDGLR�DOWLWXGH��
WKH�$�7�WUDQVLWLRQHG�ERWK�WKUXVW�OHYHUV�WRZDUGV�WKH�LGOH�SRVLWLRQ��DQG�WKH�HQJLQH�SUHVVXUH�UDWLR�
�(35��VWHDGLO\�GHFUHDVHG�IURP�������WR�������

$SSUR[LPDWHO\�WZR�VHFRQGV�ODWHU��WKH�DLUVSHHG�GHFUHDVHG�WR�����NW�DV�WKH�$LUFUDIW�
GHVFHQGHG�EHORZ����IW�UDGLR�DOWLWXGH���

)URP���������DW���IW�UDGLR�DOWLWXGH�VHYHUDO�SXOOV�DQG�SXVKHV�RQ�WKH�FRQWURO�FROXPQ�
DORQJ� ZLWK� FRQWURO� ZKHHO� UROO� DQG� UXGGHU� LQSXWV� ZHUH� UHFRUGHG� E\� WKH� $LUFUDIW� )'5�� 7KH�
&RPPDQGHU�PDGH�D�OHIW�UROO�LQSXW�WR�WKH�FRQWURO�ZKHHO��DQG�DW�DERXW�WKLV�WLPH��WKH�&RPPDQGHU�
VDLG� “2RSV”.� 7KH� ,$6� KDG� LQFUHDVHG� WR� ���� NW�� DQG� WKH� JURXQG� VSHHG� ZDV� ���� NW� DQG�
GHFUHDVLQJ���

7ZR�VHFRQGV�ODWHU��ZLWK�WKH�$LUFUDIW�DW���IW�UDGLR�DOWLWXGH��WKH�,$6�KDG�LQFUHDVHG�WR�
����NW��WKH�JURXQG�VSHHG�KDG�UHGXFHG�WR�����NW��DQG�WKH�VLQN�UDWH�KDG�UHGXFHG�WR����IW�SHU�
PLQXWH�� 7KH� &RPPDQGHU� XWWHUHG� DQ� H[FODPDWLRQ� DQG� VWDWHG� ³7KHUPDOV´�� DQG� WKH� &RSLORW�
UHSOLHG� ZLWK� ³&KHFN”.� 1HLWKHU� IOLJKW� FUHZPHPEHU� ZDV� DZDUH� RI� WKH� LQFUHDVH� LQ� DLUVSHHG�
EHFDXVH�WKHLU�IRFXV�ZDV�RQ�H[WHUQDO�VFDQQLQJ�RI�WKH�UXQZD\��

7KH�&RPPDQGHU�VWDWHG�WKDW�LQ�DQ�DWWHPSW�WR�KDYH�WKH�$LUFUDIW�WRXFK�GRZQ��KH�KDG�
PRPHQWDULO\� SXVKHG� WKH� FRQWURO� FROXPQ� WKUHH� WLPHV� WR� ORZHU� WKH� QRVH�� 7KLV� DFWLRQ� ZDV�
FRQILUPHG�E\�WKH�GDWD�UHFRUGHG�RQ�WKH�)'5��

$W����������WKH�$LUFUDIW�UROOHG���GHJUHHV�WR�WKH� OHIW�GXH�WR�WKH�ZLQG�HIIHFW�DQG�WKH�
&RPPDQGHU�FRUUHFWHG�ZLWK�ULJKW�FRQWURO�ZKHHO�LQSXW�RI����GHJUHHV��,Q�UHVSRQVH�WR�WKLV�LQSXW��
WKH� UHVXOWLQJ� ULJKW� EDQN� RI� ���� GHJUHHV� FDXVHG� WKH� ULJKW�PDLQ� ODQGLQJ� JHDU� WR� FRQWDFW� WKH�
UXQZD\�DSSUR[LPDWHO\�������P�EH\RQG�WKH�WKUHVKROG��

7KH�ULJKW�PDLQ�JHDU�FRQWDFW�ZLWK�WKH�UXQZD\�FDXVHG�LW�WR�µXQWLOW¶�DV�LQGLFDWHG�E\�WKH�
PDLQ�ODQGLQJ�JHDU�µWLOW¶�DQG�µXQWLOW¶�VZLWFK�SRVLWLRQ�UHFRUGHG�E\�WKH�$LUFUDIW�)'5��5XQZD\�FRQWDFW�
ZDV�PDGH�DW�DQ�DLUVSHHG�RI�����NW�,$6�����NW�DERYH�WKH�ODQGLQJ�UHIHUHQFH�VSHHG�RI�����NW���

)URP���������WR����������DV�UHFRUGHG�E\�WKH�$LUFUDIW�)'5��ERWK�PDLQ�ODQGLQJ�JHDU�
H[SHULHQFHG� D� VHULHV� RI� µWLOW�XQWLOW¶� F\FOHV�� 'XULQJ� WKLV� VL[�VHFRQG� SHULRG�� WKHUH� ZHUH� WZR�
DXWRPDWLF�SDUWLDO�PRYHPHQWV�RI�WKH�VSHHGEUDNH�OHYHU�UHFRUGHG�E\�WKH�)'5���

7KH�&RPPDQGHU�VWDWHG�GXULQJ�KLV�LQWHUYLHZ�³%HORZ�������IW�VWDUWHG�KDYLQJ�WDLOZLQG�
DQG�JHWWLQJ�FORVH�WR�WKH�UXQZD\��OLNH����IHHW�IODUH�KHLJKW��ZH�KDG�WKHUPDOV�XSGUDIW�FRPLQJ�IURP�
WKH�JURXQG�EHFDXVH�RI�WKH�KHDW�VR�LW�ZDV�SXVKLQJ�WKH�DLUFUDIW�XS�VR�LW�FDXVHG�D�ORQJ�IODUH��,W�
>WKH�$LUFUDIW@�ZDV�JRLQJ�WRZDUGV�WKH�HQG�RI�WKH�WRXFKGRZQ�]RQH��VR�DIWHU�WKDW�ZH�GHFLGHG�WR�
JR�DURXQG�´�

7KH�&RSLORW�VWDWHG�GXULQJ�KLV�LQWHUYLHZ�³7KH�IODUH�IHOW�OLNH�LW�MXVW�ZRXOGQ¶W�ODQG�LW�ZDV�
EXPS\�´� 7KH�&RSLORW� DOVR� VWDWHG�� ³,�ZRXOG� VD\�ZH�ZHUH� GHILQLWHO\� OHVV� WKDQ� ��� IHHW� DW� WKH�
LQLWLDWLRQ�RI�WKH�JR�DURXQG�´�

7KH�&RPPDQGHU�VWDWHG�WKDW�KH�SXVKHG�WKH� OHIW� WDNHRII�JR�DURXQG��72�*$��VZLWFK�
DQG�WKHQ�FDOOHG�³*R�DURXQG´��7KH�SXVK�RQ�WKH�72�*$�VZLWFK�GLG�QRW�KDYH�DQ\�HIIHFW�RQ�WKH�
$�7�DQG�WKH�WKUXVW�OHYHUV�UHPDLQHG�DW�WKH�LGOH�SRVLWLRQ��

7KH�&RPPDQGHUV¶�GHFODUDWLRQ�RI�D�JR�DURXQG�ZDV�LPPHGLDWHO\�IROORZHG�E\�D�µORQJ�
ODQGLQJ¶�DXWRPDWHG�FRFNSLW�DQQXQFLDWLRQ��7KH�&RPPDQGHU�SXOOHG�WKH�FRQWURO�FROXPQ�EDFN�DQG�
WKH�$LUFUDIW�SLWFK�XS�DQJOH�VWDUWHG�WR�LQFUHDVH��2QH�VHFRQG�DIWHU�WKH�&RPPDQGHU¶V�µJR�DURXQG¶�
GHFODUDWLRQ� WKH�&RSLORW� UHVSRQGHG�E\� VD\LQJ� ³2ND\´��7KLV�ZDV� IROORZHG�E\�D� VHFRQG� µORQJ�
ODQGLQJ¶�FRFNSLW�DQQXQFLDWLRQ��

'XULQJ� KLV� LQWHUYLHZ�� WKH�&RPPDQGHU� VWDWHG� KH� KDG� KLV� ULJKW� KDQG� RQ� WKH� WKUXVW�
OHYHUV�ZKHQ�KH�SXVKHG�WKH�72�*$�VZLWFK��+H�VWDWHG�WKDW�WKH�LQLWLDWLRQ�RI�WKH�JR�DURXQG�ZDV�
EHIRUH� WRXFKGRZQ��+H�FRXOG�QRW�UHPHPEHU�DQ\�FKDQJHV� LQ� WKH� IOLJKW�GLUHFWRU�DQG�WKH�)0$�
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DIWHU�SXVKLQJ� WKH�72�*$�VZLWFK��+H�DOVR�VWDWHG� WKDW�GXULQJ� WKH�JR�DURXQG��KH�SLWFKHG� WKH�
$LUFUDIW�WR�DQ�DSSUR[LPDWH�SLWFK�DWWLWXGH�RI�����GHJUHHV�DQG�KDG�SRVLWLYH�FOLPE��

7KH�)'5�LQGLFDWHG�WKDW�WKH�$LUFUDIW�KDG�WRXFKHG�GRZQ�IRU�D�GXUDWLRQ�RI�VL[�VHFRQGV��
'XULQJ�WKLV�WLPH��ERWK�PDLQ�ODQGLQJ�JHDU�ZHUH�VLPXOWDQHRXVO\�LQ�µJURXQG¶�PRGH�IRU�D�SHULRG�RI�
OHVV�WKDQ�WZR�VHFRQGV��7KH�QRVH�ODQGLQJ�JHDU�UHPDLQHG�LQ�WKH�DLU�WKURXJKRXW�WKLV�WLPH��

$W���������WKH�&RPPDQGHU�FDOOHG�³IODSV���´��
-XVW�EHIRUH����������WKH�PDLQ�ODQGLQJ�JHDU�WUDQVLWLRQHG�EDFN�WR�µDLU¶�PRGH��DQG�WKH�

$LUFUDIW�EHFDPH�DLUERUQH�DW�����NW�,$6��95()�������NW���ZLWK�WKH�IODSV�LQ�WKH����SRVLWLRQ��ODQGLQJ�
FRQILJXUDWLRQ���$V�WKH�$LUFUDIW�FOLPEHG��WKH�ZLQG�GLUHFWLRQ�ZDV�IURP�����GHJUHHV�DW���NW��7KH�
&RSLORW�PRYHG�WKH�IODS�OHYHU�WR�WKH�IODSV����SRVLWLRQ�DQG�YHUEDOO\�FRQILUPHG�WKLV�DFWLRQ��7KH�
$LUFUDIW�FRQWLQXHG�JDLQLQJ�KHLJKW�DQG�ZKHQ�LW�UHDFKHG�DSSUR[LPDWHO\����IW�UDGLR�DOWLWXGH��WKH�
&RSLORW�DQQRXQFHG�³3RVLWLYH�FOLPE�´�,Q�KLV�LQWHUYLHZ��WKH�&RSLORW�VWDWHG�WKDW�KH�FRXOG�QRW�UHFDOO�
LQIRUPDWLRQ� LQ�FKDQJHV� LQ� WKH�)0$�DQG�KDG�UHIHUUHG�WR� WKH�3)'�YHUWLFDO�VSHHG� LQGLFDWRU� WR�
FRQILUP�WKDW�WKH�$LUFUDIW�ZDV�LQ�D�SRVLWLYH�FOLPE��

7KH�&RPPDQGHU�FDOOHG�³*HDU�XS´�DV�WKH�$LUFUDIW�ZDV�SDVVLQJ����IW�UDGLR�DOWLWXGH��DW�
D�UDWH�RI�FOLPE�RI�����IW�SHU�PLQXWH��DQG�����NW�,$6��7KHUHDIWHU��WKH�UDWH�RI�FOLPE�VWDUWHG�WR�
GHFUHDVH�� 6KRUWO\� DIWHU� WKH� ³*HDU�XS´� FDOO� E\� WKH� &RPPDQGHU�� WKH� 7RZHU� WUDQVPLWWHG� D�
PRGLILHG�PLVVHG�DSSURDFK�LQVWUXFWLRQ�WR�8$(����WR�FRQWLQXH�VWUDLJKW�DKHDG�DQG�FOLPE�WR�������
IW��

$W����������WKH�&RSLORW�VWDWHG�³*HDU�XS´�ZKLOH�WKH�$LUFUDIW�ZDV�FOLPELQJ�SDVV����IW�
UDGLR�DOWLWXGH�DQG�����NW�,$6��7KH�&RSLORW�WKHQ�UHDG�EDFN�WKH�7RZHU�LQVWUXFWLRQV�DQG�FKDQJHG�
WKH�SUHVHOHFWHG�PLVVHG�DSSURDFK�DOWLWXGH�IURP�������IW�WR�������IW�LQ�WKH�0&3����

7ZR�VHFRQGV� ODWHU��DW���������� WKH�$LUFUDIW�VWDUWHG� WR� ORVH�KHLJKW�DIWHU� UHDFKLQJ�D�
PD[LPXP�RI����IW�UDGLR�DOWLWXGH�DW�����NW�,$6��

7KUHH� VHFRQGV� DIWHU� WKH� $LUFUDIW� VWDUWHG� WR� ORVH� KHLJKW�� WKH� &RPPDQGHU� FDOOHG�
³:LQGVKHDU�72*$´�DV�WKH�$LUFUDIW�ZDV�VLQNLQJ�EHORZ����IW�UDGLR�DOWLWXGH��7KH�$�7�PRGH�RQ�WKH�
)0$�FKDQJHG�IURP�µ,'/(¶�WR�µ7+5¶��µWKUXVW¶�PRGH����

2QH�VHFRQG�ODWHU������������WKH�&RPPDQGHU�DGYDQFHG�ERWK�WKUXVW�OHYHUV�PDQXDOO\�
WR� PD[LPXP� DW� WKH� VDPH� WLPH� DV� DQ� DXWRPDWHG� µGRQ¶W� VLQN¶� FRFNSLW� DXUDO� ZDUQLQJ� ZDV�
DQQXQFLDWHG��7KH�&RSLORW�FDOOHG�RXW�³&KHFN�VSHHG´� IROORZHG�E\�D�FRFNSLW�$,563(('�/2:�
FDXWLRQ�DW�����NW� ,$6��DQG�D� µGRQ¶W�VLQN¶�FRFNSLW�DXUDO�ZDUQLQJ�DQQXQFLDWLRQ� IRU� WKH�VHFRQG�
WLPH��)ROORZLQJ�WKHVH�ZDUQLQJV��WKH�$LUFUDIW�ZDV�ORVLQJ�KHLJKW�DW�D�UDWH�RI�����IW�SHU�PLQXWH��
7KH�&RPPDQGHU� LQFUHDVHG� WKH�$LUFUDIW�SLWFK� WR�����GHJUHHV� LQ�DQ�XQVXFFHVVIXO�DWWHPSW� WR�
UHJDLQ�KHLJKW��

$W����������WKH�$LUFUDIW�DIW�IXVHODJH�LPSDFWHG�WKH�UXQZD\��DW�D�VSHHG�RI�����NW�,$6��
ZKLFK�ZDV�DERYH�WKH�$LUFUDIW�VWDOO�VSHHG��7KH�LPSDFW�ZLWK�WKH�UXQZD\�RFFXUUHG����VHFRQGV�
DIWHU�WKH�LQLWLDWLRQ�RI�WKH�JR�DURXQG��DQG���VHFRQGV�DIWHU�WKH�$LUFUDIW�VWDUWHG�WR�VLQN�IURP����IW�
UDGLR�DOWLWXGH��

7KH�)'5�GDWD�LQGLFDWHG�WKDW�WKH�(35�IRU�ERWK�HQJLQHV�KDG�VWDUWHG�WR�UHVSRQG�WR�WKH�
PDQXDO�WKUXVW�OHYHU�PRYHPHQW��EXW�WKH�KHLJKW�UHPDLQLQJ�GLG�QRW�SURYLGH�HQRXJK�WLPH�IRU�WKH�
HQJLQH�WKUXVW�WR�LQFUHDVH�VXIILFLHQWO\�WR�SUHYHQW�WKH�$LUFUDIW�IURP�VLQNLQJ�RQWR�WKH�UXQZD\��

7KH�&RPPDQGHU�VWDWHG�GXULQJ�KLV�LQWHUYLHZ�³ZH�QRWLFHG�WKH�DLUFUDIW�VSHHG�GURSSLQJ�
VR�,�DSSOLHG�PD[LPXP�SRZHU�EHFDXVH�72�*$�SRZHU�VRPHWLPHV�OLPLWV�WKH�WKUXVW�VR�,�SXVKHG�
WKH� WKUXVW� OHYHU� IRUZDUG�� +RZHYHU�� WKH� DLUFUDIW� FRQWLQXHG� WR� ORVH� DLUVSHHG� EHFDXVH� RI� WKH�
VKLIWLQJ�ZLQG�DQG�ZLQGVKHDU��$W�WKDW�WLPH��,�FDOOHG�ZLQGVKHDU�72*$´��7KH�&RPPDQGHU�VWDWHG�
WKDW�DIWHU�JHDU�XS�³WKH�VSHHG�VWDUWHG�UHGXFLQJ�XQWLO�WKH�DLUFUDIW�ORVW�VSHHG�DQG�WKHQ�LW�VWDUWHG�
JRLQJ�GRZQ´��+H� IXUWKHU�FODULILHG� WKDW� ³,W�GLGQ¶W� FOLPE�PXFK� MXVW�D� IHZ� IHHW�RQFH�ZH�VWDUWHG�
SRVLWLYH�FOLPE�DQG�WKHQ�,�IHOW�WKH�DLUFUDIW�MXVW�VLQNLQJ´���
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7KH�LQLWLDO�LPSDFW�SRLQW�RI�WKH�$LUFUDIW�RQ�UXQZD\���/�ZDV�DEHDP�WKH�LQWHUVHFWLRQ�ZLWK�
WD[LZD\�1RYHPEHU����ZLWK�WKH�ODQGLQJ�JHDU�LQ�WUDQVLWLRQ�WR�WKH�µXS¶�SRVLWLRQ��7KH�ULJKW��1R����
HQJLQH�FRQWDFWHG�WKH�UXQZD\�DQG�WKH�HQJLQH�S\ORQ�DVVHPEO\�VHSDUDWHG�IURP�WKH�ZLQJ�DV�WKH�
$LUFUDIW�VOLG�DORQJ�WKH�UXQZD\���

)LUH�ZDV�REVHUYHG�RQ�WKH�ULJKW�HQJLQH�DQG�S\ORQ�DQG�DQRWKHU�ILUH�VWDUWHG�WR�HPDQDWH�
IURP�WKH�ERWWRP�RI�WKH�OHIW��1R����HQJLQH��$IWHU�WKH�$LUFUDIW�FDPH�WR�UHVW�DGMDFHQW�WR�WD[LZD\�
0LNH�����RQ�D�PDJQHWLF�KHDGLQJ�RI�DSSUR[LPDWHO\�����GHJUHHV��DQG����P�WR�WKH�ULJKW�RI�WKH�
UXQZD\�FHQWHUOLQH��GHQVH�JUH\�VPRNH�ZDV�REVHUYHG�FRPLQJ�IURP�WKH�ULJKW�VLGH�RI�WKH�IXVHODJH�
LQ�WKH�YLFLQLW\�RI�WKH�ULJKW�PDLQ�ODQGLQJ�JHDU�ED\��

$W����������WKH�&RPPDQGHU�WUDQVPLWWHG�D�µPD\GD\¶�FDOO�DQG�LQIRUPHG�$7&�WKDW�WKH�
$LUFUDIW�ZDV�EHLQJ�HYDFXDWHG��7KH�IOLJKW�FUHZ�FRPSOHWHG�WKH�HYDFXDWLRQ�FKHFNOLVW�LQ�DERXW�RQH�
PLQXWH�IURP�WKH�WLPH�WKDW�WKH�GLVWUHVV�FDOO�ZDV�WUDQVPLWWHG�DQG�LQVWUXFWHG�WKH�FDELQ�FUHZ�WR�
FRPPHQFH�WKH�HYDFXDWLRQ��

7KH�ILUH�FRPPDQGHU�DQG�WKH�ILUVW�WZR�$LUSRUW�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH��$5))6��
YHKLFOHV� DUULYHG� DW� WKH� $FFLGHQW� VLWH� ZLWKLQ� ��� VHFRQGV� RI� WKH� $LUFUDIW� FRPLQJ� WR� UHVW� DQG�
LPPHGLDWHO\�VWDUWHG�WR�DSSO\�ILUH�H[WLQJXLVKLQJ�DJHQW��$GGLWLRQDO� ILUHILJKWLQJ�YHKLFOHV�DUULYHG�
VKRUWO\�DIWHU��

$SDUW� IURP� WKH�&RPPDQGHU�DQG� WKH�VHQLRU�FDELQ�FUHZPHPEHU��ZKR�ERWK� MXPSHG�
IURP�WKH�/��GRRU�RQWR�WKH�GHWDFKHG�HVFDSH�VOLGH��FUHZPHPEHUV�DQG�SDVVHQJHUV�HYDFXDWHG�
WKH�$LUFUDIW�XVLQJ�WKH�DYDLODEOH�SDVVHQJHU�GRRU�HVFDSH�VOLGHV��

7ZHQW\�RQH� SDVVHQJHUV�� RQH� IOLJKW� FUHZPHPEHU�� DQG� VL[� FDELQ� FUHZPHPEHUV�
VXVWDLQHG�PLQRU�LQMXULHV��)RXU�FDELQ�FUHZPHPEHUV�VXVWDLQHG�VHULRXV�LQMXULHV���

$SSUR[LPDWHO\���PLQXWHV�DQG����VHFRQGV�DIWHU�WKH�$LUFUDIW�FDPH�WR�UHVW��WKH�FHQWHU�
ZLQJ�WDQN�H[SORGHG�ZKLFK�FDXVHG�D�ODUJH�VHFWLRQ�RI�WKH�ULJKW�ZLQJ�XSSHU�VNLQ�WR�EH�OLEHUDWHG��
$V�WKH�SDQHO�IHOO�WR�WKH�JURXQG��LW�VWUXFN�DQG�IDWDOO\�LQMXUHG�D�ILUHILJKWHU���

7KH�$LUFUDIW�VXVWDLQHG�VXEVWDQWLDO�VWUXFWXUDO�GDPDJH�DV�D�UHVXOW�RI�WKH�LPSDFW�DQG�LWV�
PRYHPHQW�DORQJ�WKH�UXQZD\�DQG�LW�ZDV�HYHQWXDOO\�GHVWUR\HG�E\�ILUH���

5HIHU�WR�ILJXUH���ZKLFK�LOOXVWUDWHV�WKH�ILQDO�IOLJKWSDWK�RI�WKH�$LUFUDIW�IURP�EHIRUH�WKH�
UXQZD\�WKUHVKROG�XQWLO�WKH�LPSDFW��$SSHQGL[�$�WR�WKLV�5HSRUW�LOOXVWUDWHV�WKH�)'5�DQG�&95�GDWD�
UHFRUGHG�DORQJ�WKH�IOLJKWSDWK�RYHU�UXQZD\���/��
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����� ,QMXULHV�WR�3HUVRQV��
7DEOH���VKRZV�WKH�QXPEHU�RI�LQMXULHV��

7DEOH����,QMXULHV�WR�SHUVRQV�

,QMXULHV� )OLJKW�&UHZ� &DELQ�FUHZ� 3DVVHQJHUV� 7RWDO�RQ�ERDUG� µ2WKHUV¶��

)DWDO�� �� �� �� �� ��

6HULRXV�� �� �� �� �� ��

0LQRU�� �� �� ��� ��� ��

1RQH�� �� �� ���� ���� ��

727$/�� �� ��� ���� ���� ��

������ &UHZPHPEHUV��
7KH�LPSDFW�RI� WKH�$LUFUDIW�RQ�WKH�UXQZD\�FDXVHG�KLJK� ORDGV�WR�EH� LPSDUWHG�WR�WKH�

$LUFUDIW�� SDUWLFXODUO\� WR� WKH� IRUZDUG� VHFWLRQ�� 7KH� VHQLRU� FDELQ� FUHZPHPEHU� DQG� WZR� FDELQ�
FUHZPHPEHUV�VHDWHG�QH[W�WR�WKH�IRUZDUG�SDVVHQJHU�GRRUV��VXVWDLQHG�VHULRXV�EDFN� LQMXULHV�
WKDW�UHTXLUHG�KRVSLWDOL]DWLRQ��$QRWKHU�FDELQ�FUHZPHPEHU�VHDWHG�DW�GRRU�5��VXVWDLQHG�D�VSLQDO�
LQMXU\��

6L[� FDELQ� FUHZPHPEHUV� VXVWDLQHG� PLQRU� LQMXULHV� FDXVHG� E\� WKH� LPSDFW� DQG� WKH�
VXEVHTXHQW�HYDFXDWLRQ��

$OO�FUHZPHPEHUV�UHFHLYHG�SRVW�WUDXPDWLF�VWUHVV�DVVHVVPHQW��ZKLFK�ZDV�SURYLGHG�
E\�WKH�2SHUDWRU¶V�PHGLFDO�WHDP���
������� 3DVVHQJHUV�

7ZHQW\�RQH�SDVVHQJHUV�ZHUH�WUDQVSRUWHG�WR�KRVSLWDO�DQG�WUHDWHG�IRU�PLQRU�LQMXULHV���
������� µ2WKHUV¶�

$�PHPEHU� RI� WKH� DLUSRUW� UHVFXH� DQG� ILUH�ILJKWLQJ� VHUYLFHV� VXVWDLQHG� IDWDO� LQMXULHV�
GXULQJ�WKH�ILUH�ILJKWLQJ�DFWLYLW\��6HYHQ�PHPEHUV�RI�WKH�DLUSRUW�UHVFXH�DQG�ILUH�ILJKWLQJ�VHUYLFHV�
ZHUH�WUDQVSRUWHG�WR�KRVSLWDO�IRU�WUHDWPHQW�RI�PLQRU�LQMXULHV��

���� 'DPDJH�WR�$LUFUDIW��
7KH�$LUFUDIW�ZDV�VHYHUHO\�GDPDJHG�GXH� WR� WKH� LPSDFW�DQG�ZDV�GHVWUR\HG�E\� WKH�

VXEVHTXHQW�ILUH��

���� 2WKHU�'DPDJH��
7KH�LPSDFW�DQG�PRYHPHQW�RI�WKH�$LUFUDIW�DORQJ�WKH�UXQZD\�FDXVHG�GDPDJH�WR�WKH�

UXQZD\�VXUIDFH�IURP�DEHDP�WD[LZD\�1RYHPEHU���WR�WKH�ILQDO�UHVWLQJ�SRLQW�RI�WKH�$LUFUDIW��
:KHQ�WKH�$LUFUDIW�YHHUHG�WR�WKH�ULJKW�RI�WKH�FHQWHUOLQH�� LW� LPSDFWHG�VHYHUDO�UXQZD\�

DQG�WD[LZD\�OLJKWV�DQG�VLJQV��
7KH�$FFLGHQW�VLWH�ZDV�FRQWDPLQDWHG�E\�DVK�� ILUHILJKWLQJ� IOXLGV� �IRDP�VROXWLRQ�DQG�

ZDWHU���DQG�VSLOODJH�RI�$LUFUDIW�IXHO�DQG�K\GUDXOLF�IOXLG��

�������������������������������������������������
�
��� µ2WKHUV¶�UHIHU�WR�LQMXULHV�GXULQJ�WKH�SRVW�$FFLGHQW�ILUHILJKWLQJ�DFWLYLWLHV��
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���� 3HUVRQQHO�,QIRUPDWLRQ�
������ )OLJKW�DQG�FDELQ�FUHZ�

7DEOH���LOOXVWUDWHV�WKH�IOLJKW�FUHZ�GDWD��

7DEOH����)OLJKW�FUHZ�GDWD�

� &RPPDQGHU� &RSLORW�

$JH� ��� ���

7\SH�RI�OLFHQVH� $73/�� $73/�

9DOLG�WR� ���$SULO������ ��0DUFK������

5DWLQJ� 0�(�/$1'��$�����3����$����
�3����%2(,1*���������

0�(�/$1'��%2(,1*���������
�3���

7RWDO�IO\LQJ�WLPH��KRXUV�� ��������� ���������

7RWDO�RQ�%�����KRXUV�� ��������� ������

7RWDO�ODVW����GD\V��KRXUV�� ������ �������

7RWDO�RQ�ODVW���GD\V��KRXUV��� ������ ������

7RWDO�ODVW����KRXUV��KRXUV�� ����� �����

/DVW�UHFXUUHQW�6(3��WUDLQLQJ� ���0D\������ ���-DQXDU\������

/DVW�SURILFLHQF\�FKHFN� ���0DUFK������ ���)HEUXDU\������

/DVW�OLQH�FKHFN� ��0D\������ ���0DUFK������

0HGLFDO�FODVV��YDOLGLW\�� &ODVV�������2FWREHU������ &ODVV�������-XO\������

0HGLFDO�OLPLWDWLRQ� 9'/�91/�� 1LO�

��������� 7KH�&RPPDQGHU�
7KH� &RPPDQGHU� MRLQHG� WKH� 2SHUDWRU¶V� FDGHW� SURJUDP� LQ� 0DUFK� ����� DQG� RQ�

UHFHLYLQJ�KLV� OLFHQVH��FRPPHQFHG�KLV�RSHUDWLRQDO� IO\LQJ�FDUHHU� LQ������DV�D�FRSLORW�RQ� WKH�
$LUEXV�$����DLUFUDIW��,Q������KH�EHFDPH�D�FRSLORW�RQ�WKH�$LUEXV�$�����+H�KDG�ORJJHG�������
IO\LQJ�KRXUV�RQ�WKH�$����DQG�����IO\LQJ�KRXUV�RQ�WKH�$�����SULRU�WR�FRPPHQFLQJ�WUDLQLQJ�RQ�
WKH�%����LQ�������+H�DFFXPXODWHG�������IO\LQJ�KRXUV�DV�D�FRSLORW�RQ�WKH�%����DLUFUDIW���

$IWHU�FRPSOHWLQJ�D�WRWDO�RI�������IO\LQJ�KRXUV��DQG�VDWLVI\LQJ�WKH�2SHUDWRU¶V�VHOHFWLRQ�
SURFHVV��KH�EHJDQ�KLV�WZR�PRQWK�XSJUDGH�WUDLQLQJ�WR�EHFRPH�D�FRPPDQGHU�RQ�WKH�%����LQ�
0DUFK�������$W�WKH�WLPH�RI�WKH�$FFLGHQW��KH�KDG�IORZQ�������KRXUV�DV�D�FRPPDQGHU�RQ�WKH�
%����DQG�KLV�WRWDO�IO\LQJ�WLPH�ZDV�������KRXUV��

2I�WKH�����IOLJKWV�WKDW�WKH�&RPPDQGHU�KDG�RSHUDWHG�LQ�WKH����PRQWK�SHULRG�SULRU�WR�
WKH�$FFLGHQW�IOLJKW��KH�KDG�FRPSOHWHG����ODQGLQJV��DV�SLORW�IO\LQJ��RQ�%����DLUFUDIW�SRZHUHG�E\�
5ROOV�5R\FH��55��DQG�*HQHUDO�(OHFWULF��*(��HQJLQHV��1LQH�RI�WKH�ODQGLQJV�ZHUH�SHUIRUPHG�DW�
20'%��+LV�PRVW�UHFHQW�ODQGLQJ�SULRU�WR�WKH�$FFLGHQW�ZDV�RQ����-XO\�������+LV�PRVW�UHFHQW�

�������������������������������������������������
�
��� $73/��$LU�WUDQVSRUW�SLORW�OLFHQVH���
��� SEP: Safety and emergency procedures.�
��� 9'/��:HDU�FRUUHFWLYH�OHQVHV�DQG�FDUU\�D�VSDUH�VHW�RI�VSHFWDFOHV���

91/��:HDU�PXOWLIRFDO�VSHFWDFOHV�DQG�FDUU\�D�VSDUH�VHW�RI�VSHFWDFOHV��
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IOLJKW� WR� 20'%� SULRU� WR� WKH� $FFLGHQW� ZDV� RQ� ��� -XO\� ������ ZKLFK� KH� RSHUDWHG� DV� SLORW�
PRQLWRULQJ��

7KH� 2SHUDWRU� VWDWHG� WKDW� DIWHU� FRPSOHWLQJ� WKH� %���� FRQYHUVLRQ� FRXUVH�� WKH�
&RPPDQGHU�FRQGXFWHG�����PRQLWRUHG�ODQGLQJV�LQ�WKH�VLPXODWRU�DQG�LQ�OLQH�RSHUDWLRQV����

7KH� &RPPDQGHU� SHUIRUPHG� ��� JR�DURXQG� PDQHXYHUV� LQ� WKH� VLPXODWRU� ZLWK� QR�
DGYHUVH�FRPPHQWV�UHODWLQJ�WR�KLV�KDQGOLQJ��7KLV�WUDLQLQJ�LQYROYHG�H[HFXWLRQ�RI�JR�DURXQGV�DQG�
PLVVHG� DSSURDFKHV� HPSOR\LQJ� ERWK� WZR� HQJLQH� DQG� VLQJOH� HQJLQH� VFHQDULRV�� $OO� QRUPDO�
PLVVHG�DSSURDFKHV�ZHUH�FRPPHQFHG�GXULQJ�WKH�DSSURDFK�DQG�DW�D�KHLJKW�RI�DERYH����IW�UDGLR�
DOWLWXGH�� 7KH� WUDLQHG� QRUPDO� JR�DURXQG� DQG� PLVVHG� DSSURDFK� WUDLQLQJ� ZDV� EDVHG� RQ� WKH�
SURFHGXUH� LQ� WKH� flight crew operations manual (FCOM)� DQG� flight crew training manual 
(FCTM)�ZKLFK�UHTXLUHG�SXVKLQJ�WKH�72�*$�VZLWFK�WR�DXWRPDWLFDOO\�LQFUHDVH�HQJLQH�WKUXVW��

,Q�0DUFK������GXULQJ�KLV�XSJUDGH�WR�FRPPDQGHU�WUDLQLQJ��WKH�&RPPDQGHU�SUDFWLFHG�
UHMHFWHG�ODQGLQJV�IURP�KHLJKWV�EHORZ����IW��EXW�EHIRUH�WKH�DLUFUDIW�KDG�WRXFKHG�GRZQ��+LV�PRVW�
UHFHQW� ERXQFHG� ODQGLQJ� UHFRYHU\� WUDLQLQJ�� DQG� KLV� ODVW� ZLQGVKHDU� UHFRYHU\� WUDLQLQJ� ZHUH�
FDUULHG�RXW� LQ�0DUFK�������7KH�&RPPDQGHU�VWDWHG�WKDW�KH�KDG�QHYHU�SUDFWLFHG�QRUPDO�JR�
DURXQGV�DIWHU�WRXFKGRZQ�ZLWK�WKH�DXWRWKURWWOH�DUPHG�DQG�DFWLYH��

$FFRUGLQJ�WR�WKH�2SHUDWRU¶V�WUDLQLQJ�SURJUDP��WKH�&RPPDQGHU�SUDFWLFHG�D�JR�DURXQG�
LQLWLDWHG� DIWHU� WRXFKGRZQ� GXULQJ� KLV� manual handling phase 2� WUDLQLQJ � �VHVVLRQ�� 7KH�
&RPPDQGHU¶V� ODVW� SKDVH� �� VHVVLRQ�� EHIRUH� WKH� $FFLGHQW�� ZDV� FRPSOHWHG� DV� D� FRSLORW�� LQ�
$XJXVW�������+RZHYHU��WKH�VFHQDULRV�ZHUH�GLIIHUHQW�IURP�WKH�FLUFXPVWDQFHV�RI�WKH�$FFLGHQW�
IOLJKW�EHFDXVH�WKH�WUDLQLQJ�ZDV�DFFRPSOLVKHG�ZLWK�WKH�DXWRWKURWWOH��IOLJKW�GLUHFWRUV�DQG�DXWRSLORW�
VZLWFKHG�RII��7KH�&RPPDQGHU¶V�SHUIRUPDQFH�ZDV�DVVHVVHG�DV�VDWLVIDFWRU\��

'XULQJ�WZR�RI�WKH�&RPPDQGHU¶V�XSJUDGH�WUDLQLQJ�VHVVLRQV��EHWZHHQ�0DUFK�DQG�0D\�
RI� ������ WKH� HYDOXDWRU� KDG� FRPPHQWHG� RQ� ODQGLQJ� WHFKQLTXH� UHODWHG� WR� IODUH� DQG� WKDW� WKH�
ODQGLQJ�ZDV�WRZDUGV�WKH�HQG�RI�WKH�WRXFKGRZQ�]RQH��7KH�2SHUDWRU�VWDWHG�WKDW�SURYLGHG�D�SLORW�
ODQGV�ZLWKLQ�WKH�WRXFKGRZQ�]RQH��LW�LV�FRQVLGHUHG�VDIH�DQG�VDWLVIDFWRU\��

,Q� 6HSWHPEHU� ������ WKH�&RPPDQGHU� KDG� KLV�2SHUDWRU� SURILFLHQF\� FKHFN� �23&���
'XULQJ� WKH� VLPXODWRU� VHVVLRQ�� WKH� HYDOXDWRU� FRPPHQWHG� WKDW� WKH� &RPPDQGHU� EHFDPH�
VRPHZKDW� ³WXQQHO� YLVLRQHG´� GXULQJ� WKH� DSSURDFK� ZLWK� WKH� VLPXODWHG� FRQGLWLRQ� RI� UHVHUYH�
EUDNHV�DQG�VWHHULQJ�XQDYDLODEOH��7KH�HYDOXDWRU�VWDWHG�WKDW�WKH�ILUVW�RIILFHU�KDG�VXJJHVWHG�WKDW�
WKH�IODSV�ZRXOG�UXQ�VORZO\�DQG�ODQGLQJ�GLVWDQFH�PLJKW�EH�D�SUREOHP��$IWHU�WKH�ILUVW�RIILFHU�PDGH�
WKH�FDOO�µXQFRPIRUWDEOH¶��WKH�WXQQHO�YLVLRQ�VWRSSHG�DQG�WKH�&RPPDQGHU�LQLWLDWHG�D�JR�DURXQG��
$OO�VHVVLRQV�ZHUH�JUDGHG�DV�DFFHSWDEOH��

'XULQJ� WKH� 2FWREHU� ����� OLQH� FRQWLQXDWLRQ� WUDLQLQJ� SHUIRUPHG� GXULQJ� WZR� IOLJKW�
VHFWRUV��WKH�HYDOXDWRU�FRPPHQWHG�WKDW�WKH�&RPPDQGHU�KDG�VHWWOHG�ZHOO�LQ�WKH�OHIW�KDQG�VHDW��
DQG�WRRN�KLV�WLPH�WR�FRPPXQLFDWH�DQG�VORZHG�GRZQ�WKH�SDFH�DSSURSULDWHO\�ZKHQ�WKH�VLWXDWLRQ�
GLFWDWHG�LW��

,Q�WKH�0D\������OLQH�FKHFN��WKH�FRPPHQWV�RI�WKH�HYDOXDWRU�VWDWHG�³7KH�&RPPDQGHU�
ZDV�ZHOO�SUHSDUHG�IRU�KLV�IOLJKW��KDV�D�JUHDW�DWWLWXGH��VHWV�D�QLFH�WRQH�RQ�WKH�IOLJKW�GHFN��DQG�
FRXOG�EH�PRUH�DVVHUWLYH�ZLWK�EUDQG�QHZ� ILUVW�RIILFHU�DV�VRPH�GLUHFWLRQ�ZDV�QHHGHG�GXULQJ�
DSSURDFK´�� 8QGHU� WKH� KDQGOLQJ� FRPSHWHQF\�� WKH� HYDOXDWRU¶V� FRPPHQW� VWDWHG� WKDW� WKH�

�������������������������������������������������
�
��� 0DQXDO� KDQGOLQJ� SKDVH� WUDLQLQJ� FRQVLVW� RI� VL[� SKDVHV� DQG� LV� SDUW� RI� WKH�2SHUDWRU¶V� UHFHQF\� DQG� UHIUHVKHU� WUDLQLQJ�

SURJUDP�WR�UHIUHVK�DQG�GHYHORS�SLORW�PDQXDO�KDQGOLQJ�VNLOOV��3LORWV�ZHUH�URVWHUHG�IRU� WZR�PDQXDO�KDQGOLQJ�VLPXODWRU�
VHVVLRQV�SHU� \HDU��2I� WKH� VL[�PDQXDO� SKDVHV��SKDVH��� WUDLQLQJ�ZDV� WKH�RQO\� VHVVLRQ� WKDW� LQFOXGHG�JR�DURXQG�DIWHU�
WRXFKGRZQ�WUDLQLQJ��6HH�GHVFULSWLRQ�LQ�VHFWLRQ���������� �RI�WKLV�5HSRUW��

�
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&RPPDQGHU�KDG�DFFXUDWH�WD[L��SURSHU�URWDWLRQ�UDWH�9������DQG�VPRRWK�KDQG�IO\LQJ�RQ�VKRUW�
ILQDO�WR�D�QLFH�WRXFK�GRZQ�LQ�WKH�]RQH�DQG�RQ�FHQWHUOLQH��

7KH�&RPPDQGHU¶V���\HDU�DYHUDJH�UDWLQJ������� WR�������EDVHG�RQ� WKH�2SHUDWRU¶V�
SLORW�DVVHVVPHQW�PDUNHU� �3$0��V\VWHP���ZDV�ZLWKLQ� WKH� UDQJH�RI����� WR������7KH�2SHUDWRU�
FRQVLGHUHG�WKDW�KH�ZDV�WUDLQHG�WR�FRPSHWHQF\�DQG�DFKLHYHG�WKH�UHTXLUHG�DFFHSWDEOH�VWDQGDUG��

)OLJKW� GDWD�PRQLWRULQJ� �)'0�� GDWD� UHFRUGV� IRU� WKH� &RPPDQGHU� LQGLFDWHG� WKDW� DOO�
ODQGLQJV� ZHUH� SHUIRUPHG� ZLWKLQ� WKH� UHTXLUHPHQWV� RI� WKH� 2SHUDWRU� DQG� ZLWKLQ� WKH� UXQZD\�
WRXFKGRZQ�]RQH���

7KH�2SHUDWRU¶V�)'0�GDWD�UHFRUGHG�WKDW��RQ����$SULO������DW�20'%��WKH�&RPPDQGHU�
DV�WKH�SLORW�IO\LQJ�KDG�SHUIRUPHG�D�QRUPDO�SURFHGXUDO�JR�DURXQG�IROORZLQJ�DQ�DSSURDFK�WKDW�
EHFDPH�XQVWDEOH�GXH�WR�ZLQG�VKLIW�UHVXOWLQJ�LQ�D�UDSLG�VSHHG�LQFUHDVH��

7KH� &RPPDQGHU� KDG� QR� NQRZQ� PHGLFDO� SUREOHP� DQG� KLV� UHFRUGV� KHOG� E\� WKH�
2SHUDWRU�GLG�QRW�FRQWDLQ�DQ\�LQFLGHQWV�RU�DFFLGHQWV�SULRU�WR�WKH�$FFLGHQW�IOLJKW���

7KH�&RPPDQGHU�VWDWHG�DW�WKH�SRVW�DFFLGHQW�LQWHUYLHZ�WKDW�XSRQ�KHDULQJ�WKH�$7,6��
KH�EULHIHG�IRU�D�ZLQGVKHDU�HVFDSH�PDQHXYHU�EXW�GLG�QRW�EHOLHYH�WKDW�WKHUH�ZDV�QHHG�WR�FKDQJH�
WKH�DSSURDFK�VSHHG��+H�FRQILUPHG�WKDW�KH�KDG�SHUIRUPHG�ODQGLQJV�DW�20'%�ZKHQ�ZLQGVKHDU�
ZDV� UHSRUWHG� DW� WKH� DHURGURPH� RQ� $7,6� DV� ZHOO� DV� ODQGLQJV� GXULQJ� WKH� SHDN� RI� VXPPHU�
PRQWKV���

$IWHU� WKH� $LUFUDIW� SDVVHG� WKH� UXQZD\� WKUHVKROG�� WKH� &RPPDQGHU� VWDWHG� WKDW� KLV�
DWWHQWLRQ�ZDV�RXWVLGH�WKH�FRFNSLW�� IRFXVHG�RQ�WKH�IDU�HQG�RI�WKH�UXQZD\��+H�VWDWHG�WKDW�KLV�
SUDFWLVH��LQ�DFFRUGDQFH�ZLWK�KLV�WUDLQLQJ��ZDV�QRW�WR�ORRN�DW�WKH�FRFNSLW�LQVWUXPHQWDWLRQ�DIWHU�
WKH� IODUH�ZDV� VWDUWHG�� ,Q� DGGLWLRQ�� KH� VWDWHG� WKDW� GXULQJ� WKH� DWWHPSWHG� JR�DURXQG�� KH�ZDV�
IRFXVHG�RQ�WKH�$LUFUDIW�DWWLWXGH�GXULQJ�WKH�URWDWLRQ�DQG�GHVFULEHG�KLV�VWDWH�RI�PLQG�DW�WKDW�VWDJH�
RI�WKH�JR�DURXQG�DV�EHLQJ�³WXQQHO�YLVLRQHG´��+H�FRXOG�QRW�UHFDOO�LI�WKHUH�ZDV�PRYHPHQW�RI�WKH�
WKUXVW� OHYHUV�IURP�LGOH�SRVLWLRQ�DIWHU� LQLWLDWLQJ�WKH�JR�DURXQG�ZKHQ�KH�SXVKHG�WKH� OHIW� WKUXVW�
OHYHU�72�*$�VZLWFK��

'XULQJ�KLV�LQWHUYLHZ��WKH�&RPPDQGHU�VWDWHG�WKDW�KLV�VHDW�ZDV�LQ�WKH�RSWLPXP�SRVLWLRQ�
DQG�KH�KDG�KLV�ULJKW�KDQG�RQ�WKH�WKUXVW�OHYHUV�GXULQJ�WKH�HQWLUH�ODQGLQJ�SKDVH�LQFOXGLQJ�WKH�
DWWHPSWHG�JR�DURXQG���
��������� 7KH�&RSLORW�

7KH� &RSLORW� MRLQHG� WKH� 2SHUDWRU� LQ� ������ DQG� ZDV� HQUROOHG� LQ� %���� LQLWLDO� DQG�
FRQYHUVLRQ�FRXUVHV��+H�ZDV�UHOHDVHG�DV�D�OLQH�SLORW�DIWHU�VXFFHVVIXO�FRPSOHWLRQ�RI�WUDLQLQJ�RQ�
���0DUFK�������8QWLO�WKH�$FFLGHQW��KH�KDG�DFFXPXODWHG�������KRXUV�DV�D�%����FRSLORW��3ULRU�
WR�MRLQLQJ�WKH�2SHUDWRU��WKH�&RSLORW¶V�IO\LQJ�KRXUV�ZHUH��������

2I�KLV�����IOLJKWV�GXULQJ�WKH����PRQWK�SHULRG�SULRU�WR�WKH�$FFLGHQW�IOLJKW��WKH�&RSLORW�
DV�WKH�SLORW�IO\LQJ��KDG�FRPSOHWHG����ODQGLQJV�RQ�%����DLUFUDIW�SRZHUHG�HLWKHU�E\�5ROOV�5R\FH�
�55��RU�E\�*HQHUDO�(OHFWULF��*(��HQJLQHV��7ZHQW\�QLQH�RI�WKHVH�ODQGLQJV�ZHUH�SHUIRUPHG�DW�
20'%��+LV�PRVW�UHFHQW�ODQGLQJ�SULRU�WR�WKH�$FFLGHQW�ZDV�RQ����-XO\�������

'XULQJ� KLV� %���� W\SH� WUDLQLQJ�� WKH� &RSLORW� FDUULHG� RXW� JR�DURXQG� DQG� PLVVHG�
DSSURDFK� H[HUFLVHV� HPSOR\LQJ� ERWK� WZR� HQJLQH� DQG� VLQJOH�HQJLQH� VFHQDULRV�� +H� DOVR�
SUDFWLFHG�ZLQGVKHDU�UHFRYHU\��+LV�RQO\�UHMHFWHG�ODQGLQJ�H[HUFLVH��IRU�KHLJKWV�EHORZ����IW��EXW�
EHIRUH�WRXFKGRZQ��ZDV�FDUULHG�RXW�GXULQJ�KLV�LQLWLDO�%����WUDLQLQJ��'XULQJ�KLV�UHFXUUHQW�DQG�
FKHFNLQJ�WUDLQLQJ��WKH�&RSLORW�GLG�QRW�SHUIRUP�DQ\�VHVVLRQV�WKDW�LQYROYHG�DXWRPDWLF�RU�PDQXDO�
JR�DURXQGV� IORZQ� IURP�EHORZ���� IW� DERYH�JURXQG�OHYHO�� DIWHU� WRXFKGRZQ��RU� IRU�D� ERXQFHG�
ODQGLQJ�UHFRYHU\��7KH�&RSLORW�KDG�QRW�DWWHQGHG�D�manual handling phase 2�WUDLQLQJ�VHVVLRQ��

�������������������������������������������������
�
��� 7KH�SLORW�DVVHVVPHQW�PDUNHU��3$0��V\VWHP�LV�GHVFULEHG�LQ�VHFWLRQ����������RI�WKLV�5HSRUW��



� �

)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� ����

7KH�2SHUDWRU¶V� F\FOH� IRU� WKH�manual handling phase 2� WUDLQLQJ� FRLQFLGHG� GXULQJ� KLV�%����
FRQYHUVLRQ�FRXUVH��8SRQ�WKH�&RSLORW¶V�UHOHDVH�WR�OLQH�RSHUDWLRQV�DV�D�%����SLORW��KH�DWWHQGHG�
WKH�2SHUDWRU¶V�VFKHGXOH�RI�PDQXDO�KDQGOLQJ�SKDVH�WUDLQLQJ�ZKLFK�ZHUH�SKDVH���DQG�SKDVH����

$OO�RI�WKH�&RSLORW¶V�23&V�ZHUH�JUDGHG�DV�VDWLVIDFWRU\��DQG�KH�KDG�D�3$0��DFFHSWDEOH�
DYHUDJH�RI������+LV�PRVW� UHFHQW�FKHFN�ZDV�SHUIRUPHG�RQ����0DUFK�������7KH�HYDOXDWRU¶V�
FRPPHQWV�LQGLFDWHG�VDWLVIDFWRU\�SHUIRUPDQFH��7KHUH�ZHUH�QR�VLJQLILFDQW�HYDOXDWRU�FRPPHQWV�
UHFRUGHG�LQ�WKH�&RSLORW¶V�WUDLQLQJ�ILOH��

7KH�2SHUDWRU¶V�)'0�GDWD�UHFRUGV�VKRZHG�WKDW�WKH�&RSLORW�KDG�SHUIRUPHG�D�QRUPDO�
SURFHGXUDO�ZLQGVKHDU�JR�DURXQG�DV�WKH�SLORW�IO\LQJ�GXULQJ�DQ�DSSURDFK�WR�,VWDQEXO�RQ���$SULO�
������7KH�)'0�GDWD�UHFRUGV�IRU�WKH�&RSLORW�LQGLFDWHG�WKDW�KH�KDG�QR�RSHUDWLRQDO�LVVXHV��

7KH�&RSLORW�KDG�QR�NQRZQ�PHGLFDO�SUREOHP�DQG�KLV�UHFRUGV�DW�WKH�2SHUDWRU�GLG�QRW�
FRQWDLQ�DQ\�LQFLGHQWV�RU�DFFLGHQWV�SULRU�WR�WKH�$FFLGHQW�IOLJKW���

'XULQJ�WKH�SRVW�DFFLGHQW�LQWHUYLHZ��WKH�&RSLORW�UHFDOOHG�WKDW�DV�WKH�$LUFUDIW�FURVVHG�
WKH� UXQZD\� ��/� WKUHVKROG�� KH� IHOW� VRPH� WXUEXOHQFH� DQG� WKDW� WKH� $LUFUDIW� ZDV� DIIHFWHG� E\�
XSGUDIWV��+H�VDLG�WKDW�WKH�$LUFUDIW�ZDV�QRW�VHWWOLQJ�WR�ODQG�DQG�ZDV�IORDWLQJ�RYHU�WKH�UXQZD\��
DQG�LW�ORRNHG�WKDW�WKH�$LUFUDIW�ZDV�JRLQJ�WR�ODQG�D�ELW�ORQJ�MXVW�EHIRUH�WKH�&RPPDQGHU�FDOOHG�
IRU�JR�DURXQG��+H�FRXOG�QRW�UHFDOO�ORRNLQJ�DW�WKH�$LUFUDIW�LQVWUXPHQWV�DIWHU�SDVVLQJ�WKH�WKUHVKROG�
DV�KLV�VFDQQLQJ�ZDV�RXWVLGH�WKH�FRFNSLW���

7KH�&RSLORW�FRXOG�QRW�UHFDOO�ZKDW�ZDV�RQ�WKH�)0$�GXULQJ�WKH�JR�DURXQG�SKDVH��+H�
VWDWHG�WKDW�IRU�D�JR�DURXQG��KH�ZRXOG�QRUPDOO\�YHULI\�)0$�FKDQJHV�DIWHU�VHOHFWLQJ�ODQGLQJ�JHDU�
OHYHU�WR�µXS¶�SRVLWLRQ���
������� )OLJKW�FUHZ�IDWLJXH���

2Q� �� $XJXVW� ������ WKH� &RPPDQGHU� SRVLWLRQHG� IURP� 'XEDL� WR� 7ULYDQGUXP�� +H�
GHSDUWHG�20'%�DW������8QLWHG�$UDE�(PLUDWHV�ORFDO�WLPH�DQG�ZDV�DFFRPSDQLHG�E\�WKH�&RSLORW�
IRU�D����KRXU�OD\RYHU��7KLV�ZDV�WKH�ILUVW�WLPH�WKDW�WKH�&RPPDQGHU�DQG�&RSLORW�KDG�PHW��

$IWHU�KRWHO�FKHFN�LQ�DW�DERXW������7ULYDQGUXP�/7�������87&���WKH�&RPPDQGHU�ZHQW�
WR�EHG��+H�VWDWHG�WKDW�KH�ZRNH�XS�DIWHU�DERXW�VL[�KRXUV�RI�JRRG�TXDOLW\�VOHHS��+H�KDG�EUHDNIDVW��
DQG�ZHQW�WR�WKH�J\P�WZR�KRXUV�ODWHU��

7KH�&RSLORW�ZHQW�WR�EHG�VRRQ�DIWHU�FKHFN�LQ�DW�WKH�KRWHO�DQG�KH�ZRNH�XS�DW�QRRQ��
$IWHU�HQJDJLQJ�LQ�VRPH�OLJKW�DFWLYLWLHV�IRU�WKH�UHVW�RI�WKH�GD\��

%RWK�IOLJKW�FUHZPHPEHUV�VWDWHG�WKDW�WKH\�KDG�VOHSW�IRU�DSSUR[LPDWHO\�VL[�KRXUV�WKH�
QLJKW�EHIRUH�WKH�IOLJKW�WR�'XEDL��

7KH�IOLJKW�FUHZ�EHJDQ�WKHLU�GXW\�RQ�WKH�PRUQLQJ�RI���$XJXVW������DW������7ULYDQGUXP�
/7�������87&����

7KH� &RPPDQGHU� KDG� EHHQ� RII�GXW\� IRU� DERXW� ����� KRXUV� EHIRUH� WKH� IOLJKW� WR�
7ULYDQGUXP��DQG�WKH�&RSLORW�KDG�EHHQ�RII�GXW\�IRU�DERXW����KRXUV���

%RWK� IOLJKW�FUHZPHPEHUV�VWDWHG�GXULQJ� WKH�SRVW�DFFLGHQW� LQWHUYLHZ� WKDW� WKH\�ZHUH�
ZHOO�UHVWHG�ZKHQ�WKH\�FRPPHQFHG�WKHLU�GXW\�DQG�WKDW�WKH\�ZHUH�JHQHUDOO\�SK\VLFDOO\�ILW�WKURXJK�
UHJXODU�H[HUFLVH��7KH\�FRQVLGHUHG�WKDW�WKH\�ZHUH�PHQWDOO\�SUHSDUHG�IRU�WKH�IOLJKW��

5HFRUGLQJV�IURP�WKH�&95�ZHUH�HYDOXDWHG�E\�WKH�,QYHVWLJDWLRQ�DQG�QR�WRQH�RI�YRLFH�
ZDV�QRWLFHG�WR�LQGLFDWH�FUHZ�IDWLJXH��

�������������������������������������������������
�
��� 7KH�3$0�V\VWHP�LV�GHVFULEHG�LQ�VHFWLRQ����������RI�WKLV�5HSRUW��
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%RWK� IOLJKW� FUHZPHPEHUV¶� GXW\� DQG� IOLJKW� KRXUV� IRU� WKH� WKUHH�PRQWKV� SULRU� WR� WKH�
$FFLGHQW�ZHUH�ZLWKLQ�WKH�UHJXODWRU\�UHTXLUHPHQWV�RI�WKH�Civil Aviation Regulations CAR – OPS 
1�Commercial & Private Air Transportation (Aeroplanes) �VXESDUW�4��$QDO\VLV�RI�WKHLU�IDWLJXH�
OHYHO� IRU� WKH� $FFLGHQW� IOLJKW� ZDV� FRQVLGHUHG� µRND\�� VRPHZKDW� IUHVK¶� EDVHG� RQ� WKH� 6DPQ�
3HUHOOL���VHYHQ�SRLQW�IDWLJXH�VFDOH�� 
������ &DELQ�FUHZ�LQIRUPDWLRQ��

(DFK�RI�WKH�VL[WHHQ�FDELQ�FUHZPHPEHUV�KHOG�D�YDOLG�FDELQ�FUHZ�OLFHQVH�LVVXHG�E\�
WKH�*HQHUDO� &LYLO� $YLDWLRQ� $XWKRULW\� RI� WKH�8QLWHG� $UDE� (PLUDWHV� �*&$$��� 7KH� FUHZ�ZHUH�
TXDOLILHG�RQ�WKH�$LUFUDIW�W\SH��LQFOXGLQJ�PHGLFDO�DQG�HPHUJHQF\�SURFHGXUHV�WUDLQLQJ��

7ZHOYH� RI� WKH� FDELQ� FUHZPHPEHUV� KDG� EHHQ� RII�GXW\� IRU� ��� KRXUV� SULRU� WR� WKH�
$FFLGHQW�IOLJKW��DQG�IRXU�KDG�EHHQ�RII�GXW\�IRU����KRXUV���

7KH�FDELQ�FUHZPHPEHUV�ZHUH�EHWZHHQ����DQG����\HDUV�ROG�����RI�WKHP�ZHUH�IHPDOH��
7KH�H[SHULHQFH�OHYHO�RI�WKH�FUHZPHPEHUV�UDQJHG�IURP���PRQWKV�WR����\HDUV���

���� $LUFUDIW�,QIRUPDWLRQ��
������ *HQHUDO�GDWD��

7KH� $LUFUDIW� ZDV�
FHUWLILFDWHG� XQGHU� WKH� %RHLQJ� ���� �
���� W\SH� DFFRUGLQJ� WR� WKH�
FHUWLILFDWLRQ� VSHFLILFDWLRQV� LQ� WKH�
Federal Aviation Regulations (FAR)�
RI�WKH�8QLWHG�6WDWHV���

7KH� %RHLQJ� PDQXIDFWXUHG�
ZLGH�ERG\�$LUFUDIW� YDULDQW�ZDV�����
��+�HTXLSSHG�ZLWK� WZR�5ROOV�5R\FH�
7UHQW�����HQJLQHV��

7KH� $LUFUDIW� ZDV�
PDQXIDFWXUHG� LQ� ����� DQG� ZDV�
GHOLYHUHG� WR� WKH� 2SHUDWRU� RQ� ���
0DUFK� ������ $W� WKH� WLPH� RI� WKH�
$FFLGHQW��LW�KDG�DFFXPXODWHG��������
KRXUV� DQG� ������� ODQGLQJV� VLQFH�
GHOLYHU\�� DQG� ���� KRXUV� DQG� ����
ODQGLQJV�VLQFH�LWV�ODVW�PDMRU�FKHFN�RQ�
��0D\��������

7KH�$LUFUDIW�ZDV�FRQILJXUHG�LQ�WKUHH�]RQHV�����ILUVW�FODVV�����EXVLQHVV�FODVV��DQG�����
HFRQRP\�FODVV�VHDWV��7KHUH�ZHUH� WKUHH�FDUJR�FRPSDUWPHQWV� ORFDWHG� LQ�WKH� ORZHU� IXVHODJH�
EHORZ�WKH�SDVVHQJHU�FDELQ����

7KH�$LUFUDIW�SHUIRUPDQFH�GDWD�VKRZHG�WKDW�WKH�PD[LPXP�DOORZDEOH�WDLOZLQG�VSHHG�
IRU�ODQGLQJ�ZDV����NW��7KH�FURVVZLQG�VSHHG�OLPLW�ZDV����NW�XQGHU�QRUPDO�RSHUDWLRQV��RQ�D�GU\�
UXQZD\�ZLWK�D�ZLGWK�RI�DW�OHDVW����PHWHUV��

7KH� ,QYHVWLJDWLRQ� UHYLHZHG� WKH� $LUFUDIW� DQG� HQJLQH�PDLQWHQDQFH� UHFRUGV� DQG� QR�
VLJQLILFDQW�GHIHFWV�ZHUH�IRXQG���

�������������������������������������������������
�
���� 6DPQ�3HUHOOL�ZDV�SDUW�RI�WKH�IDWLJXH�ULVN�PDQDJHPHQW�V\VWHP�XVHG�E\�WKH�2SHUDWRU��

�
&RS\ULJKW���%RHLQJ��5HSULQWHG�ZLWK�SHUPLVVLRQ�RI�7KH�%RHLQJ�
&RPSDQ\�

)LJXUH����%��������'LPHQVLRQV�
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)RU� WKH� IOLJKW� WR� 20'%�� WKH� $LUFUDIW� WDNH�RII� ZHLJKW� ZDV� �������� NJ�� DQG� WKH�
FDOFXODWHG�ODQGLQJ�ZHLJKW�ZDV���������NJ��LQFOXGLQJ�������NJ�RI�IXHO��
��������� $LUFUDIW�DQG�HQJLQH�GDWD�

7DEOH���LOOXVWUDWHV�WKH�JHQHUDO�$LUFUDIW�DQG�HQJLQH�GDWD���

7DEOH����$LUFUDIW�GDWD�
0DQXIDFWXUHU�� 7KH�%RHLQJ�&RPSDQ\�

0RGHO��� %RHLQJ�������+�

0DQXIDFWXUH�VHULDO�QXPEHU�� ������

'DWH�RI�GHOLYHU\�� ���0DUFK������

1DWLRQDOLW\�DQG�UHJLVWUDWLRQ�PDUN�� 8QLWHG�$UDE�(PLUDWHV��$��(0:�

1DPH�RI�WKH�RZQHU�� :LOPLQJWRQ�7UXVW�63�6HUYLFHV�'XEOLQ��,UHODQG�

1DPH�RI�WKH�2SHUDWRU�� (PLUDWHV��

&HUWLILFDWH�RI�UHJLVWUDWLRQ�� �

1XPEHU�� ������

,VVXLQJ�$XWKRULW\�� *&$$�

,VVXH�GDWH�� ���0DUFK�������5HLVVXHG�RQ����-XO\�������

&HUWLILFDWH�RI�$LUZRUWKLQHVV��

� 1XPEHU�� ($/����

� ,VVXLQJ�$XWKRULW\�� *&$$�

� ,VVXH�GDWH�� ���0DUFK�������5HLVVXHG�RQ����0DUFK������

� 9DOLG�WR�� $5&�LVVXHG�RQ����0DUFK������

7RWDO�KRXUV�VLQFH�QHZ�� ����������

7RWDO�F\FOHV�VLQFH�QHZ�� �������

/DVW�PDMRU�FKHFN�� �&��RQ����0D\�������DW��������KRXUV��������F\FOHV�

/DVW�LQVSHFWLRQ� 'DLO\�FKHFN�RQ���$XJXVW������

0D[LPXP�WDNH�RII�ZHLJKW�� ��������NJ�

0D[LPXP�ODQGLQJ�ZHLJKW�� ��������NJ�

0D[LPXP�]HUR�IXHO�ZHLJKW�� ��������NJ�

=HUR�ZHLJKW�� ��������NJ�

(QJLQH�GDWD��
0DQXIDFWXUHU� 5ROOV�5R\FH��

� 1R���HQJLQH� 1R���HQJLQH�

0RGHO� 75(17����� 75(17�����

6HULDO�QXPEHU� ������ ������

'DWH�LQVWDOOHG� ��6HSWHPEHU������ ���)HEUXDU\������

7RWDO�KRXUV�VLQFH�QHZ�� ���������� ����������

7RWDO�F\FOHV�VLQFH�QHZ�� ������� �������

&\FOHV�VLQFH�ODVW�VKRS�YLVLW�� ������ ����

7KH�5ROOV�5R\FH�7UHQW� ���� HQJLQH� LV� D� WKUHH�VKDIW�� D[LDO� IORZ�� KLJK� E\�SDVV� UDWLR��
WXUER�IDQ� HQJLQH�� 7KH� HQJLQH� FRPSULVHV� D� VLQJOH�VWDJH� ORZ� SUHVVXUH� FRPSUHVVRU� �IDQ�
DVVHPEO\� >1�@��ZKLFK� LV�GULYHQ�E\�D� ILYH�VWDJH� ORZ�SUHVVXUH� WXUELQH� �/37���$Q�HLJKW�VWDJH�
LQWHUPHGLDWH�SUHVVXUH�FRPSUHVVRU��,3&�>1�@��LV�GULYHQ�E\�D�VLQJOH�VWDJH�LQWHUPHGLDWH�SUHVVXUH�
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WXUELQH��,37��DQG�D�VL[�VWDJH�KLJK�SUHVVXUH�FRPSUHVVRU��+3&�>1�@��LV�GULYHQ�E\�D�VLQJOH�VWDJH�
KLJK� SUHVVXUH� WXUELQH� �+37��� 7KH� HQJLQH� IHDWXUHV� D� IXOO� DXWKRULW\� GLJLWDO� HQJLQH� FRQWURO�
�)$'(&��V\VWHP�ZLWK�D�GXDO�FKDQQHO�HQJLQH�HOHFWURQLF�FRQWURO� �((&�� WKDW� LV�PRXQWHG� LQ�D�
KRXVLQJ�ORFDWHG�RQ�WKH�XSSHU��OHIW�KDQG�VLGH�RI�WKH�HQJLQH�UHDU�IDQ�FDVH��

7KH�LQVWDOOHG�HQJLQHV�RQ�WKH�$LUFUDIW�ZHUH�ERWK�FRQILJXUHG�DV�WKH�7UHQW��������PDUN��
HDFK�ZLWK�DQ�LQWHUQDWLRQDO�VWDQGDUG�DWPRVSKHUH��,6$��VHD�OHYHO�VWDWLF�WDNH�RII�WKUXVW�UDWLQJ�RI�
�������OEV��
�������� $LUFUDIW�FRFNSLW�OD\RXW�

7KH�$LUFUDIW�FRFNSLW�LV�FRQILJXUHG�ZLWK�IRXU�VHDWV��LQFOXGLQJ�WZR�IRU�REVHUYHUV��
7KH�IRUZDUG�SDQHO�FRQWDLQV�WKH�IOLJKW�GLVSOD\�V\VWHP��LQGLFDWRUV��DQG�VRPH�V\VWHPV�

FRQWUROV��7KH�ODQGLQJ�JHDU�OHYHU�LV�ORFDWHG�RQ�WKH�IRUZDUG�SDQHO��
$ERYH�WKH�GLVSOD\�XQLWV�LV�WKH�JODUHVKLHOG��ZKHUH�WKH�0&3�DQG�UHG�PDVWHU�ZDUQLQJ�

DQG�DPEHU�FDXWLRQ�OLJKWV�DUH�ORFDWHG��7KH�0&3�LQFOXGHV�WZR�$�7�µDUP¶�VZLWFKHV�DQG�RQH�$�7�
DFWLYDWLRQ�SXVKEXWWRQ�VZLWFK��

7KH� FRQWURO� FROXPQV� DUH� ORFDWHG� IRUZDUG� RI� WKH� SLORW� VHDWV�� (DFK� FRQWURO� FROXPQ�
ZKHHO�LQFOXGHV�WKH�SLWFK�WULP�VZLWFKHV��DXWRSLORW�GLVFRQQHFW�VZLWFK��DQG�D�ERRP�PLFURSKRQH�
SXVK�WR�WDON�VZLWFK��7KH�FRQWURO�FROXPQ�GHVLJQ�SHUPLWV�D�FOHDU�YLHZ�RI�DOO�WKH�IOLJKW�LQVWUXPHQWV�
ZKHQ�WKH�SLORWV�DGMXVW�WKHLU�VHDWV�WR�WKH�H\H�UHIHUHQFH�SRLQW��

�
7KH� FRQWURO� VWDQG� ORFDWHG� DW� WKH� FHQWHU� RI� WKH� FRFNSLW� KDV� SURYLVLRQV� IRU� HDVLO\�

UHDFKDEOH�FRQWUROV��$PRQJ� WKHVH�FRQWUROV�DUH� WKH� WKUXVW� OHYHUV�� IODS� OHYHU�DQG�VSHHGEUDNH�
OHYHU��

%RWK� WKUXVW� OHYHUV� FDQ� EH� PDQXDOO\� PRYHG� E\� WKH� SLORWV� LQ� DGGLWLRQ� WR� EHLQJ�
DXWRPDWLFDOO\�FRQWUROOHG�E\�WKH�$�7��7KHUH�DUH�QR�JDWHV�EHWZHHQ�WKH�LGOH�DQG�PD[LPXP�WKUXVW�
OHYHU�SRVLWLRQV��$�72�*$�VZLWFK�LV�ORFDWHG�RQ�WKH�IRUZDUG�VLGH�RI�HDFK�WKUXVW�OHYHU�DQG�DQ�$�7�
GLVFRQQHFW�VZLWFK�LV�ORFDWHG�RQ�WKH�VLGH�RI�HDFK�WKUXVW�OHYHU��ILJXUH���LQVHUW���

7KH�IODS�OHYHU�SRVLWLRQV�WKH�VODWV�DQG�IODSV�DQG�LV�ORFDWHG�RQ�WKH�FHQWHU�FRQWURO�VWDQG�
DGMDFHQW�WR�WKH�ULJKW�WKUXVW�OHYHU��7KHUH�DUH�VHYHQ�VHOHFWDEOH�SRVLWLRQV�IRU�WKH�IODS�OHYHU�IURP�

�
)LJXUH����%RHLQJ�������+�FRFNSLW�

0XOWL�IXQFWLRQ�
GLVSOD\��0)'�
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µXS¶�WR�µ��¶��ZLWK�JDWHG�VORWV�DW�SRVLWLRQV�µ��¶�DQG�µ�¶��7KH�PHFKDQLFDO�JDWH�DW�WKH�IODSV����GHWHQW�
SUHYHQWV�LQDGYHUWHQW�UHWUDFWLRQ�RI�WKH�IODSV�SDVW�WKH�JR�DURXQG�IODS�VHWWLQJ��7KH�PHFKDQLFDO�
JDWH�DW�IODSV���SUHYHQWV�LQDGYHUWHQW�UHWUDFWLRQ�RI�WKH�VODWV�SDVW�WKH�PLGUDQJH�SRVLWLRQ���

7KH�VSHHGEUDNH�OHYHU�KDV�WKUHH�SRVLWLRQV��µGRZQ¶�ZKHQ�LW�LV�VWRZHG��µDUP¶�IRU�ODQGLQJ��
DQG�µXS¶�ZKHQ�IXOO\�GHSOR\HG��$XWRPDWLF�PRYHPHQW�RI�WKH�VSHHGEUDNH�OHYHU�FDQ�EH�REVHUYHG�
E\�ERWK�SLORWV��
������ $LUFUDIW�V\VWHPV�
��������� 3ULPDU\�GLVSOD\�V\VWHP��3'6��

7KH�3'6�SURYLGHV�LQIRUPDWLRQ�IRU�DOO�IOLJKW�SKDVHV�DQG�LQFOXGHV�DLUFUDIW�ZDUQLQJV�DQG�
WKH�VWDWXV�RI�DLUFUDIW�V\VWHPV��QDYLJDWLRQ�GDWD��IOLJKW�SODQ�GDWD��WKH�HQJLQH�LQGLFDWLQJ�DQG�FUHZ�
DOHUWLQJ�V\VWHP��(,&$6���DQG�FRPPXQLFDWLRQ�GDWD��ZKLFK�LV�VKRZQ�RQ�VL[�GLVSOD\V��WZR�3)'V��
WZR�QDYLJDWLRQDO�GLVSOD\V���1'���RQH�(,&$6�GLVSOD\��DQG�RQH�PXOWL�IXQFWLRQ�GLVSOD\��0)'����

�
7KH�3)'�SURYLGHV� WKH� IOLJKW�FUHZ�ZLWK� IOLJKW� LQIRUPDWLRQ� LQFOXGLQJ�DLUFUDIW�DWWLWXGH��

IOLJKW�PRGHV��DLUVSHHG��DOWLWXGH��YHUWLFDO�VSHHG��DQG�RWKHU�LQIRUPDWLRQ���
7KH�IOLJKW�PRGH�DQQXQFLDWLRQV��)0$��DUH�GLVSOD\HG�MXVW�DERYH�WKH�3)'�DXWRSLORW�IOLJKW�

GLUHFWRU�V\VWHP��$)'6��VWDWXV�DQQXQFLDWLRQV��7KH�PRGH�DQQXQFLDWLRQV��IURP�OHIW�WR�ULJKW��DUH�
DXWRWKURWWOH��UROO�DQG�SLWFK���

$LUFUDIW�VSHHG�LQIRUPDWLRQ�LV�LQGLFDWHG�RQ�WKH�OHIW�VLGH�RI�WKH�3)'��7KH�0&3�VHOHFWHG�
DLUVSHHG� LV� GLVSOD\HG� DW� WKH� WRS� RI� WKH� 3)'� VSHHG� WDSH�� 7KH� LQGLFDWHG� DLUVSHHG� �,$6�� LV�
LQGLFDWHG�LQ�D�ZKLWH�ER[�LQVHUWHG�LQ�WKH�PRYDEOH�VSHHG�WDSH��$Q�DLUVSHHG�WUHQG�YHFWRU��JUHHQ�
DUURZ��LQGLFDWHV�D����VHFRQG�DLUVSHHG�SUHGLFWLRQ�E\�WKH�OHQJWK�RI�WKH�DUURZ�DQG�LWV�GLUHFWLRQ��
$GGLWLRQDO�LQIRUPDWLRQ�LV�SURYLGHG�RQ�WKH�VSHHG�WDSH��D�\HOORZ�EDU�LQGLFDWLQJ�WKH�PLQLPXP�FJ�
VSHHG�� JUHHQ� µ5()¶� LQGLFDWLQJ� 95()�� D� VSHHG� EXJ� LQGLFDWLQJ� WKH� 0&3� VHOHFWHG� VSHHG��
JURXQGVSHHG��ODQGLQJ�IODSV�95()�LQGLFDWLRQ�DW�WKH�ERWWRP�RI�VSHHG�WDSH��DQG�RWKHU�LQIRUPDWLRQ��

:KHQ�WKH�DLUVSHHG�GHFUHDVHV�EHORZ�WKH�PLQLPXP�PDQHXYHULQJ�VSHHG��WKH�IOLJKW�FUHZ�
ZLOO�EH�DOHUWHG�E\�DQ�(,&$6�FDXWLRQ�DPEHU�PHVVDJH�$,563(('�/2:��DQ�DXUDO�TXDGUXSOH�
EHHSHU�VRXQG��ERWK�PDVWHU�FDXWLRQ�OLJKWV�DQG�WKH�ER[�DURXQG�WKH�FXUUHQW�DLUVSHHG�LQGLFDWLRQ�
RQ�WKH�3)'�ZLOO�EH�KLJKOLJKWHG�LQ�DPEHU��7KH�$LUFUDIW�PDQXIDFWXUHU�VWDWHG�WKDW�WKH�$,563(('�

�
&RS\ULJKW���%RHLQJ��5HSULQWHG�ZLWK�SHUPLVVLRQ�RI�7KH�%RHLQJ�&RPSDQ\�

)LJXUH����,OOXVWUDWLRQ�RI�SULPDU\�IOLJKW�GLVSOD\��3)'��>VRXUFH��FCOM/AMM/6LPXODWRU@�

$LUVSHHG�WUHQG�
YHFWRU�
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/2:�PHVVDJH�ZLOO�EH�LOOXPLQDWHG�ZKHQ�WKH�DLUVSHHG�KDV�GHFUHDVHG�����LQWR�WKH�ORZHU�DPEHU�
EDQG��

7KH� (,&$6� SURYLGHV� LQIRUPDWLRQ� WR� WKH� IOLJKW� FUHZ� DERXW� WKH� SULPDU\� HQJLQH�
SDUDPHWHUV��IODSV�DQG�IODS�OHYHU�SRVLWLRQ��ODQGLQJ�JHDU�VWDWXV��DQG�RWKHU�PHVVDJHV���

7KH�SULPDU\�HQJLQH�LQGLFDWLRQV�RQ�(,&$6�DUH�(35��ORZ�SUHVVXUH�FRPSUHVVRU�VSHHG�
�1����USP��DQG�H[KDXVW�JDV�WXUELQH��(*7��WHPSHUDWXUH��7KH�VHFRQGDU\�HQJLQH�LQGLFDWLRQV�
RQ�WKH�0)'�GLVSOD\�LQFOXGH�WKH�,3&��1����USP��DQG�+3&��1����USP���

0RYHPHQW�RI�WKH�WKUXVW�OHYHUV�
ZLOO�EH� LQGLFDWHG�RQ� WKH�(,&$6�ZLWK�D�
FRUUHVSRQGLQJ� FKDQJH� LQ� WKH� HQJLQH�
LQGLFDWLRQV��)RU�WKH�55�HQJLQH��(35�LV�
WKH� PDLQ� SDUDPHWHU� XVHG� WR� LQGLFDWH�
DQG�YHULI\�WKUXVW�FKDQJHV��ILJXUH�����$�
FKDQJH� LQ� WKUXVW� OHYHU� SRVLWLRQ� LV�
LQGLFDWHG�E\�D�FRPPDQGHG�(35�VHFWRU�
ZKLWH� DUF� RQ� WKH� (,&$6� ZKLFK�
GLVDSSHDUV�DIWHU�WKH�FRPPDQGHG�(35�
YDOXH�UHDFKHV�WKH�FRUUHVSRQGLQJ�QHZ�
OHYHU�SRVLWLRQ���

:KHQ�WKH�IODS�OHYHU�LV�RXW�RI�WKH�µXS¶�SRVLWLRQ��WKH�FRPELQHG�IODS�DQG�VODW�SRVLWLRQV�
DUH� LQGLFDWHG�RQ� WKH�(,&$6�ZKHQ�DOO� VXUIDFHV�DUH�RSHUDWLQJ�QRUPDOO\�DQG�FRQWURO� LV� LQ� WKH�
SULPDU\��K\GUDXOLF��PRGH��7KH�LQGLFDWRU�VKRZV�FRQWLQXRXV�PRWLRQ��7KH�LQGLFDWLRQ�LV�QR�ORQJHU�
GLVSOD\HG����VHFRQGV�DIWHU�VODW�UHWUDFWLRQ��

8QOLNH� WKH� IODS� DQG� VODW� LQGLFDWRU�� WKH� PRYHPHQW� RI� WKH� VSHHGEUDNH� OHYHU� LV� QRW�
LQGLFDWHG�RQ�WKH�(,&$6��+RZHYHU��WKH�IROORZLQJ�(,&$6�PHVVDJHV�DUH�LOOXPLQDWHG�ZKLFK�DUH�
DVVRFLDWHG�ZLWK�WKH�VSHHGEUDNH�OHYHU�SRVLWLRQ��

�� 63(('%5$.(�$50('�ZKLWH�PHPR�PHVVDJH�LQGLFDWHV�WKDW�WKH�VSHHGEUDNH�
OHYHU�LV�DUPHG�IRU�ODQGLQJ��

�� 63((%5$.(� (;7(1'('� FDXWLRQ� PHVVDJH� LQGLFDWHV� WKDW� WKH� VSHHGEUDNH�
OHYHU�LV�H[WHQGHG�DQG�UDGLR�DOWLWXGH�LV�EHWZHHQ����DQG�����IW��RU�ZKHQ�WKH�IODS�
OHYHU�LV�LQ�D�ODQGLQJ�SRVLWLRQ��RU�ZKHQ�HLWKHU�WKUXVW�OHYHU�LV�PRUH�WKDQ���GHJUHHV�
DERYH�WKH�LGOH�VWRS���

�� &21),*� 632,/(56� ZDUQLQJ� PHVVDJH� LV� LOOXPLQDWHG� RQ� WKH� JURXQG� DQG�
LQGLFDWHV�WKDW�WKH�VSHHGEUDNH�OHYHU�LV�QRW�LQ�LWV�GRZQ�GHWHQW�ZKHQ�HLWKHU�WKH�OHIW�
RU�ULJKW�HQJLQH�H[FHHGV�WDNHRII�WKUXVW��

� 7KH�1'�VKRZV�WKH�ZLQG�VSHHG�DQG�GLUHFWLRQ�� ,QIRUPDWLRQ� LV�DOVR�DYDLODEOH� IRU� WKH�
DLUFUDIW�JURXQGVSHHG��DQG�WKH�ZHDWKHU�UDGDU�LQIRUPDWLRQ��$Q�DPEHU� µORQJ�ODQGLQJ¶�PHVVDJH�
DSSHDUV�LQ�WKH�FHQWHU�RI�WKH�1'�ZKHQ�D�ORQJ�ODQGLQJ�LV�DQQXQFLDWHG�E\�WKH�UXQZD\�DZDUHQHVV�
DGYLVRU\�V\VWHP��5$$6���
�
�
�
�
�
�

�� ��
&RS\ULJKW���%RHLQJ��5HSULQWHG�ZLWK�SHUPLVVLRQ�RI�7KH�%RHLQJ�&RPSDQ\�

)LJXUH����5ROOV�5R\FH�(35�GLVSOD\�RQ�(,&$6�
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�������� 7KH�IOLJKW�PRGH�DQQXQFLDWLRQV��)0$��
7KH�)0$�DQQRXQFHV��ILJXUH�������
�� 7KH�$�7�PRGHV� �����2QH�RI� ILYH�

DFWLYH� PRGHV� LV� GLVSOD\HG� LQ�
JUHHQ�� 7+5�� 7+5� 5()�� ,'/(��
+2/'��63'��

�� 5ROO� PRGHV� ����� 2QH� RI� QLQH�
HQJDJHG�PRGHV� LV� GLVSOD\HG� LQ�
JUHHQ��/1$9��+'*�+2/'��+'*�
6(/�� 75.� 6(/�� 75.� +2/'��
$77��/2&��72�*$��52//287��

�� 5ROO� PRGHV� ����� 2QH� RI� WKUHH�
DUPHG�UROO�PRGHV�LV�GLVSOD\HG�LQ�
ZKLWH�� /2&�� /1$9�� DQG�
52//287��

�� 3LWFK�PRGHV������2QH�RI�WHQ�HQJDJHG�PRGHV�GLVSOD\HG�LQ�JUHHQ��72�*$��$/7��
9�6��91$9�37+��91$9�63'��91$9�$/7��*�6��)/$5(��)/&+�63'��)3$��

�� 3LWFK�0RGH������2QH�RI�WKUHH�DUPHG�PRGHV�LV�GLVSOD\HG�LQ�ZKLWH��*�6��)/$5(��
DQG�91$9���

�� $XWRSLORW�IOLJKW�GLUHFWRU�V\VWHP��$)'6��VWDWXV������7KLV�ZLOO�DQQXQFLDWH�µ$�3¶�WR�
LQGLFDWH�WKDW�WKH�DXWRSLORW�LV�HQJDJHG��RU�µ)/7�',5¶�ZKHQ�WKH�IOLJKW�GLUHFWRU�LV�
VHOHFWHG�µRQ¶��RU�WKH�DXWRODQG���VWDWXV��

,Q�DQ�DXWRPDWLF�ODQGLQJ��ZLWK�WKH�DXWR�SLORW�DQG�$�7�HQJDJHG��µ52//287¶�ZLOO�UHSODFH�
WKH�µ/2&¶�PRGH�DQQXQFLDWLRQ�ZKHQ�WKH�UDGLR�DOWLWXGH�LV�OHVV�WKDQ�WZR�IHHW��$W�WRXFKGRZQ��WKH�
µ)/$5(¶�DQQXQFLDWLRQ�LV�QR�ORQJHU�GLVSOD\HG��7KHVH�IHDWXUHV�DUH�QRW�DYDLODEOH�IRU�D�PDQXDO�
ODQGLQJ��
�������� $XWRWKURWWOH��$�7��

7KH�$�7�SURYLGHV�WKUXVW�FRQWURO�IURP�WDNHRII�WR�ODQGLQJ��7KH�VHOHFWLYH�SRVLWLRQV�RI�WKH�
$�7�DUH��µRII¶�DQG�µDUP¶��:KHQ�WKH�$�7�LV�DUPHG�DQG�DFWLYDWHG��E\�WKH�SXVKEXWWRQ�VZLWFK���LW�ZLOO�
PRYH�WKH�WKUXVW�OHYHUV�WR�DFKLHYH�HLWKHU�µVSHHG¶�RU�µWKUXVW¶�FRQWURO��GHSHQGLQJ�RQ�WKH�VHOHFWHG�
PRGH��

(LWKHU�SLORW�FDQ�PRYH�WKH�WKUXVW�OHYHUV�PDQXDOO\�DW�DQ\�WLPH�WR�RYHUULGH�WKH�$�7��$IWHU�
PDQXDO�SRVLWLRQLQJ��WKH�$�7�ZLOO�UHWXUQ�WKH�WKUXVW�OHYHUV�WR�WKH�SRVLWLRQ�FRUUHVSRQGLQJ�WR�WKH�
SUHYLRXVO\�DFWLYH�PRGH��:LWK�WKH�$�7�DFWLYH��GXULQJ�ODQGLQJ�DQG�EHORZ����IW�UDGLR�DOWLWXGH��WKH�
WKUXVW�OHYHUV�ZLOO�PRYH�WRZDUGV�WKH�LGOH�SRVLWLRQ�DQG�WKH�$�7�PRGH�RQ�WKH�)0$�ZLOO�FKDQJH�WR�
µ,'/(¶��

$IWHU�WRXFKGRZQ��LQ�PDQXDO�RU�DXWRPDWLF�IOLJKW��XQWLO�WKH�WKUXVW�UHYHUVHUV�DUH�VHOHFWHG��
WKH�$�7�PRGH�VWD\V�DW� µ,'/(¶��%\�GHVLJQ��EHFDXVH� WKH�72�*$�VZLWFKHV�DUH�QRZ� LQKLELWHG��
HLWKHU�EHFDXVH�WKH�ZHLJKW�RQ�ZKHHOV�LV�YDOLG��RU�WKH�DLUFUDIW�UDGLR�DOWLWXGH�LV�OHVV�WKDQ�WZR�IHHW�
IRU�PRUH�WKDQ�WKUHH�VHFRQGV��SXVKLQJ�WKH�72�*$�VZLWFK�GRHV�QRW�DIIHFW�WKH�PRGH�DQG�WKH�$�7�
ZLOO�VWD\�DW�µ,'/(¶���

,Q�WKH�ODQGLQJ�FRQILJXUDWLRQ��WKH�$�7�ZLOO�DXWRPDWLFDOO\�DUP�WKH�JR�DURXQG�PRGH��7KH�
JUHHQ�OHWWHUV�µ*$¶�DSSHDU�DW�WKH�WRS�RI�DQG�EHWZHHQ�WKH�(35�LQGLFDWRUV�UHIOHFWLQJ�WKH�FKDQJH�

�������������������������������������������������
�
���� 'HSHQGLQJ�RQ�WKH�DXWRODQG�VWDWXV��WKH�DQQXQFLDWLRQ�RQ�WKH�3)'�ZLOO�GLVSOD\�RQH�RI�WKH�IROORZLQJ��µ/$1'��¶��µ/$1'��¶��RU�

µ12�$872/$1'¶��>VRXUFH��FCOM].�

�
&RS\ULJKW���%RHLQJ��5HSULQWHG�ZLWK�SHUPLVVLRQ�RI�7KH�
%RHLQJ�&RPSDQ\�

)LJXUH����3)'�)OLJKW�0RGH�$QQXQFLDWLRQV��)0$��
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LQ�WKH�UHIHUHQFH�OLPLW��7KH�UHIHUHQFH�(35�LQGLFDWHG�RQ�WKH�(,&$6�FKDQJHV�WR�WKH�JR�DURXQG�
µ*$¶�UHIHUHQFH�WKUXVW�OLPLW��,Q�WKLV�VLWXDWLRQ��SXVKLQJ�HLWKHU�72�*$�VZLWFK�RQFH��ZLOO�DFWLYDWH�WKH�
$�7�LQ�µ7+5¶�PRGH�ZLWK�WKH�µ*$¶�UHIHUHQFH�WKUXVW�OLPLW�GLVSOD\HG�DQG�DXWRPDWLFDOO\�DGYDQFH�
WKH�WKUXVW�OHYHUV�WR�D�JR�DURXQG�WKUXVW�VHWWLQJ�WKDW�SURYLGHV�D�FOLPE�UDWH�WRZDUGV�������IHHW�SHU�
PLQXWH��$�VHFRQG�SXVK�RI�D�72�*$�VZLWFK�DFWLYDWHV�WKH�$�7�LQ�µ7+5�5()¶�PRGH�XVLQJ�WKH�µ*$¶�
WKUXVW�UHIHUHQFH���

,Q�RUGHU�WR�DFWLYDWH�WKH�$�7�IRU�D�JR�DURXQG��DOO�RI�WKH�IROORZLQJ�FRQGLWLRQV�PXVW�EH�
IXOILOOHG��

�� $�7�DUP�VZLWFK�LV�LQ�WKH�µDUP¶�SRVLWLRQ��

�� DLUFUDIW�LV�LQ�µDLU¶�PRGH��

�� JOLGHVORSH�LV�HQJDJHG�RU�WKH�IODS�OHYHU�LV�QRW�LQ�WKH�µXS¶�SRVLWLRQ��

�� WKUXVW�OLPLW�PRGH�LV�QRW�DW�µWDNHRII¶��DQG�

�� HLWKHU�72�*$�VZLWFK�LV�SXVKHG��
)RU�PDQXDO�IOLJKW��WKH�IROORZLQJ�RFFXUV�DIWHU�WKH�72�*$�VZLWFK�LV�SXVKHG�ZKHQ�WKH�

DLUFUDIW�LV�LQ�µDLU¶�PRGH��

�� 7KH�$�7�PRGH�FRPPDQGV�JR�DURXQG�WKUXVW�DQG�µ7+5¶�LV�DQQXQFLDWHG�RQ�WKH�
)0$��

�� 5ROO�DQG�3LWFK�PRGH�FKDQJHV�WR�µ72�*$¶�ZKLFK�LV�DQQXQFLDWHG�RQ�WKH�)0$��

�� 7KH�$�7�PRYHV�WKH�WKUXVW�OHYHUV�WR�WKH�WDNHRII�JR�DURXQG�WKUXVW�SRVLWLRQ�IRU�D�
UDWH�RI�FOLPE�WRZDUGV�������IW�SHU�PLQXWH��

�� $)'6� FRPPDQGV� DQ� DLUVSHHG� WRZDUGV� WKH� VHOHFWHG� VSHHG� RQ� WKH�0&3�� RU�
PDLQWDLQV� WKH�FXUUHQW�DLUVSHHG��ZKLFKHYHU� LV�KLJKHU�� WR�D�PD[LPXP�RI����NW�
DERYH�WKH�VHOHFWHG�0&3�VSHHG��

�� 7KH�IOLJKW�GLUHFWRU��)�'��ZLOO�SURYLGH�JR�DURXQG�JXLGDQFH��
7KH�$LUFUDIW�PDQXIDFWXUHU�SURYLGHG�WKH�$�7�RSHUDWLRQ�ORJLF�WR�WKH�,QYHVWLJDWLRQ�

IRU�ERWK�WKH�JURXQG�DQG�DLU�PRGHV��6HH�7DEOH�����
7KH�ORJLF�ZDV�GHVFULEHG�DV��

³$�7BRQBJURXQG¶�LV�PHW�ZKHQ�HLWKHU�RI�WKH�IROORZLQJ�FRQGLWLRQV�LV�IXOILOOHG��
�

�� WKH�UDGLR�DOWLWXGH�LV�OHVV�WKDQ���IW�DQG���VHFRQGV�KDYH�HODSVHG���

RU�

�� WKH�UDGLR�DOWLWXGH�LV�OHVV�WKDQ���IW��WKH�ZHLJKW�RQ�ZKHHOV��:2:��LV�YDOLG��
DQG�:2:�LQGLFDWHV�2Q�*URXQG��HLWKHU�WKH�OHIW�RU�ULJKW�:2:�LQGLFDWHV�RQ�
JURXQG���

7KH�$�7�LV�HQDEOHG�DXWRPDWLFDOO\�ZKHQ�WKH�$�7�LV�QR�ORQJHU�LQ�µ$�7BRQBJURXQG¶�DQG�ZKHQ�WKH�
UDGLR�DOWLWXGH�LV�PRUH�WKDQ���IW�´�

3XVKLQJ�HLWKHU�72�*$�VZLWFK�ZKHQ�WKH�$�7�LV�HQDEOHG�ZLOO�DXWRPDWLFDOO\�DGYDQFH�WKH�
WKUXVW�OHYHUV�WR�WKH�JR�DURXQG�WKUXVW�VHWWLQJ��,I�WKH�72�*$�VZLWFK�LV�SXVKHG�GXULQJ�WKH�LQKLELWHG�
SHULRG��WKH�$�7�ZLOO�QRW�DXWRPDWLFDOO\�DGYDQFH�WKH�WKUXVW�OHYHUV�WR�WKH�JR�DURXQG�WKUXVW�VHWWLQJ��

7KH�IOLJKW�GLUHFWRU�GRHV�QRW�SURYLGH�JR�DURXQG�JXLGDQFH�ZKHQ�WKH�DLUFUDIW�LV�RQ�WKH�
JURXQG��7KH�IOLJKW�GLUHFWRU� LV�HQDEOHG�ZKHQ�WKH�DLUFUDIW� LV� LQ� µDLU¶�PRGH�DQG�XSRQ�SXVKLQJ�D�
72�*$�VZLWFK�ZKHQ�JOLGHVORSH�PRGH�LV�HQJDJHG�RU�ZKHQ�WKH�IODSV�DUH�RXW�RI�WKH�µ83¶�SRVLWLRQ��
�
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7DEOH����%RHLQJ�����$�7�,QKLELW�DQG�(QDEOH�/RJLF�>VRXUFH��%RHLQJ@�
6WDWH� $XWRWKURWWOH�JR�DURXQG��*$��PRGH�

(QDEOH�,QKLELW�ORJLF�
$XWRWKURWWOH�,Q�$LU�ORJLF�

,QKLELW� $�7B*$BLQKLELW� �127��$�7B*$BHQDEOHG�� $�7BRQBJURXQG� �5DGLR�DOWLWXGH�����IW�$1'���
VHFRQGV�KDYH�HODSVHG���

25�

5DGLR� $OWLWXGH� �� �� IW� $1'� :2:� YDOLG� $1'�
:2:�LQGLFDWHV�2Q�*URXQG��HLWKHU� OHIW�RU�ULJKW�
:2:�VHQVRU����

(QDEOH� $�7B*$BHQDEOHG� �$�7BLQDLU�25�

$XWRSLORW��$�3��HQJDJHG�

$�7BLQDLU� �127��$�7BRQBJURXQG�� �5DGLR�
DOWLWXGH�!���IW���

7KH�$�7�FDQ�EH�GLVFRQQHFWHG�PDQXDOO\�E\�SUHVVLQJ�HLWKHU�RQH�RI�WKH�WZR�GLVFRQQHFW�
VZLWFKHV�ORFDWHG�RQ�WKH�VLGHV�RI�WKH�WKUXVW�OHYHUV��ILJXUH�����RU�ZKHQ�WKH�$�7�DUP�VZLWFK�LV�VHW�
WR�µRII¶��7KH�$�7�ZLOO�GLVFRQQHFW�DXWRPDWLFDOO\�LI�WKH�WKUXVW�OHYHUV�DUH�RYHUULGGHQ�GXULQJ�D�PDQXDO�
ODQGLQJ�DIWHU�WKH�DXWRWKURWWOH�KDV�EHJXQ�WR�UHWDUG�WKH�WKUXVW�OHYHUV�WR�LGOH��

:KHQ� WKH� $�7� GLVFRQQHFWV� DXWRPDWLFDOO\� RU�PDQXDOO\�� DQ� DOHUW� $8727+5277/(�
',6&�FDXWLRQ�PHVVDJH� LV�GLVSOD\HG�RQ� WKH�(,&$6� WRJHWKHU�ZLWK� LOOXPLQDWLRQ�RI� WKH�PDVWHU�
FDXWLRQ�OLJKWV�DQG�DQ�DXUDO�TXDGUDSOH�EHHSHU�VRXQG�LV�DQQXQFLDWHG�LQ�WKH�FRFNSLW��$IWHU�WKH�
$�7�LV�GLVFRQQHFWHG�E\�SXVKLQJ�D�GLVFRQQHFW�VZLWFK��D�VHFRQG�SXVK�RQ�WKH�GLVFRQQHFW�VZLWFK�
ZLOO�UHVHW�WKH�PDVWHU�FDXWLRQ�OLJKWV�DQG�WKH�(,&$6�PHVVDJH��

7KH�$�7�DOVR�GLVFRQQHFWV�RQ�WKH�JURXQG�ZKHQ�WKH�SLORW�DSSOLHV�UHYHUVH�WKUXVW��)RU�
WKLV��WKHUH�LV�QR�$�7�GLVFRQQHFW�PHVVDJH��FDXWLRQ�RU�DXUDO�VRXQG��

'XULQJ�WDNHRII��WKH�SLORW�IO\LQJ�LV�UHTXLUHG�WR�SXVK�WKH�72�*$�VZLWFK�DW�D�VSHHG�EHORZ�
���NW�DQG�ZLWK�WKH�IODSV�RXW�RI�WKH�XS�SRVLWLRQ�DQG�WKH�$�7�ZLOO�DFWLYDWH�LQ�µ7+5�5()¶�PRGH�DQG�
WKH�WKUXVW�OHYHUV�ZLOO�DXWRPDWLFDOO\�DGYDQFH�WR�WDNHRII�WKUXVW�VHWWLQJ��,I�WKH�72�*$�VZLWFK�LV�QRW�
SXVKHG�EHORZ����NW�WKH�$�7�RSHUDWLRQ�LV�LQKLELWHG�XQWLO�UHDFKLQJ�����IW�DOWLWXGH��

7KH�Aircraft maintenance manual (AMM)���VWDWHV�WKDW�WKH�$�7�ZLOO�PRYH�WKH�WKUXVW�
OHYHUV� IURP� LGOH� WR� WKH�WDNHRII�JR�DURXQG�WKUXVW�SRVLWLRQ� LQ�DSSUR[LPDWHO\� ILYH�VHFRQGV��7KH�
$LUFUDIW�PDQXIDFWXUHU�VWDWHG�WKDW�WKLV�LV�WKH�KLJKHVW�UDWH�WKDW�WKH�$�7�FDQ�PRYH�WKH�WKUXVW�OHYHUV�
RYHU�WKH����GHJUHHV�RI�WKUXVW�OHYHU�WUDYHO��'XULQJ�D�QRUPDO�JR�DURXQG��ZLWK�WKH�WKUXVW�OHYHUV�
QRW�DW�WKH�LGOH�SRVLWLRQ��ZKHQ�WKH�72�*$�VZLWFK�LV�SXVKHG��WKH�$LUFUDIW�PDQXIDFWXUHU�VWDWHG�
WKDW�WKH�LQLWLDO�UDWH�RI�WKUXVW�OHYHU�WUDYHO�PD\�EH������GHJUHHV�SHU�VHFRQG��EXW�WKLV�ZLOO�UHGXFH�
DV� WKH�SDUWLDO� WKUXVW� WDUJHW� LV� UHDFKHG��6LPLODU� LQIRUPDWLRQ� IRU� WKH� WLPH� LW� WDNHV� WR�PRYH� WKH�
WKUXVW�OHYHUV�E\�XVH�RI�WKH�$�7�ZDV�QHWLKHU�VWDWHG�LQ�WKH�FCOM�QRU�WKH�FCTM.�

�������������������������������������������������
�
���� Aircraft maintenance manual (AMM)�GHVFULEHV�WKH�$�7�VHUYR�ORRS�IXQFWLRQDO�FKHFN��'XULQJ�WKLV�FKHFN��WKH�VHUYR�PRWRU�VKDOO�

PRYH�WKH�WKUXVW�OHYHUV�LQ�WKH�IRUZDUG�FRPPDQG�DW�D�UDWH�RI���GHJUHHV�SHU�VHFRQG�IRU���VHFRQGV��)RU�DQ�DFFHSWHG�WHVW��WKH�
DYHUDJH�WDFK�IHHGEDFN�PXVW�EH�EHWZHHQ���DQG����GHJUHHV�SHU�VHFRQG��:KHQ�WKH�WKUXVW�OHYHU�LV�DW�LGOH��WKH�WKUXVW�UHVROYHU�
DQJOH��75$��LV�DSSUR[LPDWHO\����GHJUHHV�DQG�DW�IXOO�IRUZDUG�WKH�75$�LV����GHJUHHV��$W�WKH�JR�DURXQG�WKUXVW�VHWWLQJ��WKH�75$�
IRU�WKH�WKUXVW�OHYHUV�DQJOH�LV����GHJUHHV��>VRXUFH��777 AMM����������GDWHG�-XO\�����@��
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�������� 0DLQ�ODQGLQJ�JHDU�±�7UXFN�WLOW�XQWLOW��
(DFK� PDLQ� ODQGLQJ� JHDU�

FRQVLVWV�RI�D�VL[�ZKHHO�WUXFN�ZLWK�D�WUXFN�
SRVLWLRQ�DFWXDWRU�WKDW�WLOWV�WKH�WUXFN�XS����
GHJUHHV� LQ� SUHSDUDWLRQ� IRU� ODQGLQJ� DQG�
GRZQ���GHJUHHV�IRU�JHDU�UHWUDFWLRQ���

:KHQ� WKH� PDLQ� JHDU� LV�
H[WHQGHG�IRU� ODQGLQJ��WKH�µWLOW¶�SRVLWLRQ�RI�
WKH�WUXFN�DOORZV�WKH�DIW�ZKHHOV�WR�FRQWDFW�
WKH�UXQZD\�ILUVW��7KH�WUXFN�ZLOO�WKHQ�µXQWLOW¶�
DOORZLQJ�WKH�FHQWHU�DQG�IRUZDUG�ZKHHOV�WR�
FRQWDFW�WKH�UXQZD\�VXUIDFH���

7UXFN� WLOW� VHQVRUV� DUH� LQVWDOOHG�
WR�VHQVH�WKH�WLOW�SRVLWLRQ�RI�WKH�WUXFN��)URP�
���WR����GHJUHHV��WKH�VHQVRU�WUDQVLWLRQV�IURP�WKH�µWLOW¶�WR�WKH�µXQWLOW¶�SRVLWLRQ��

�������� $LU�JURXQG�V\VWHP��$*6��
7KH�$*6�WUDQVPLWV�DQ�µDLU¶�RU�µJURXQG¶�PRGH�VLJQDO�WR�DLUFUDIW�V\VWHPV�LQFOXGLQJ�WKH�

$�7��DXWR�VSHHGEUDNH��DQG�DXWREUDNH�V\VWHPV���
7ZR�YDULDEOH�UHOXFWDQFH�VWUDLQ�ORDG�VHQVRUV�DUH�LQVWDOOHG�RQ�HDFK�ZLQJ�VLGH�ODQGLQJ�

JHDU�EHDP��,Q�µJURXQG¶�PRGH��WKH�DLUFUDIW�ZHLJKW�RQ�ZKHHOV��:2:��ZLOO�ORDG�WKH�ODQGLQJ�JHDU�
EHDP�FDXVLQJ�LW�WR�HODVWLFDOO\�EHQG��7KH�ORDG�VHQVRU�ZLOO�GHWHFW�WKH�ORDG�EHQGLQJ�DQG�WUDQVPLW�
DQ�DQDORJ�VLJQDO�WR�WKH�$*6��
�������� %����UDGLR�DOWLWXGH�DQG�PDLQ�JHDU�DOWLWXGH�

7KH�UDGLR�DOWLPHWHU�V\VWHP�PHDVXUHV�WKH�GLVWDQFH�EHWZHHQ�WKH�DLUFUDIW�IRUZDUG�ORZHU�
IXVHODJH�DQG� WHUUDLQ� �ILJXUH�����7KUHH� WUDQVFHLYHUV�DQG� WKUHH�DQWHQQDV�DUH� LQVWDOOHG�RQ� WKH�
ORZHU�IXVHODJH��DIW�RI�WKH�QRVH�ODQGLQJ�JHDU���

7KH�V\VWHP�SURYLGHV�WKH�HQKDQFHG�JURXQG�SUR[LPLW\�ZDUQLQJ�V\VWHP��(*3:6��ZLWK�
GDWD�DERXW� WKH�PHDVXUHG�GLVWDQFH�ZKLFK�ZLOO�EH�DQQRXQFHG�DW�FHUWDLQ�SUHGHWHUPLQHG�UDGLR�
DOWLWXGHV�� 5DGLR� DOWLWXGHV� DUH� DOVR� XVHG� E\� WKH� $�7� V\VWHP�� $GGLWLRQDOO\�� UDGLR� DOWLWXGH� LV�
GLVSOD\HG�RQ� WKH�ERWWRP�FHQWHU�RI� WKH�3)'�IRU�DOWLWXGHV�EHWZHHQ�PLQXV���� IW�DQG������� IW��
'XULQJ�ODQGLQJ��DQG�ZKHQ�WKH�DLUFUDIW�UHDFKHV����IW�UDGLR�DOWLWXGH��WKH�IUHTXHQF\�RI�WKH�FDOORXWV�
LQFUHDVHV�WR����IW�LQFUHPHQWV��7KH�ODVW�FDOORXW�LV�µWHQ¶��

7KH�PDLQ�JHDU�DOWLWXGH��ILJXUH����LV�WKH�GLVWDQFH�EHWZHHQ�WKH�DIW�ZKHHOV�RI�WKH�PDLQ�
ODQGLQJ� JHDU� DQG� WKH� UXQZD\�� 7KH� JHDU� DOWLWXGH� LV� FRPSXWHG� E\� WKH� SULPDU\� IOLJKW� FRQWURO�
FRPSXWHU�ZKLFK�XVHV�WKH�DLUFUDIW�UDGLR�DOWLWXGH�DQG�SLWFK�DWWLWXGH�WR�FDOFXODWH�WKH�JHDU�DOWLWXGH�
DQG�SURYLGHV�GDWD�IRU�WKH�DXWR�VSHHGEUDNH�V\VWHP���

*HDU�DOWLWXGH�LV�XVHG�LQ�WKH�ORJLF�RI�WKH�VSHHGEUDNH�OHYHU�PRYHPHQW��$PRQJ�RWKHU�
FRQGLWLRQV��IRU�ODQGLQJ��WKH�VSHHGEUDNH�OHYHU�ZLOO�DXWRPDWLFDOO\�GHSOR\�ZKHQ�LW�LV�LQ�WKH�µDUP¶�
SRVLWLRQ�� WKH�JHDU�DOWLWXGH� LV� OHVV� WKDQ��� IW��ERWK�:2:�VHQVHV�DUH�RQ�JURXQG�RU�ERWK�PDLQ�
ODQGLQJ� JHDU� DUH� LQ� µXQWLOW¶�� DQG� WKH� WKUXVW� OHYHUV� DUH� DW� WKH� µLGOH¶� SRVLWLRQ�� 3URYLGHG� WKHVH�
FRQGLWLRQV�DUH�PDLQWDLQHG��WKH�DXWR�VSHHGEUDNH�OHYHU�ZLOO�IXOO\�H[WHQG�WR����GHJUHHV�IURP�WKH�
µDUP¶�SRVLWLRQ�WR�WKH�µXS¶�SRVLWLRQ�LQ�����VHFRQGV�RQ�ODQGLQJ��7KH�VSHHGEUDNH�KDQGOH�UHWUDFWV�
DXWRPDWLFDOO\�LI�DQ\�RI�WKH�DERYH�FRQGLWLRQV�DUH�QR�ORQJHU�YDOLG��

�

�
&RS\ULJKW���%RHLQJ��5HSULQWHG�ZLWK�SHUPLVVLRQ�RI�WKH�%RHLQJ�
&RPSDQ\�

)LJXUH����0DLQ�ODQGLQJ�JHDU�µWLOW¶�SRVLWLRQ�
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�

�
�������� :LQGVKHDU�GHWHFWLRQ�V\VWHP��

7KH�$LUFUDIW�ZDV�HTXLSSHG�ZLWK� WZR�ZLQGVKHDU�GHWHFWLRQ�DQG�DOHUWLQJ� V\VWHPV��$�
SUHGLFWLYH�ZLQGVKHDU�V\VWHP��3:6��DOHUW�LV�SURYLGHG�ZKHQ�DQ�H[FHVVLYH�ZLQGVKHDU�FRQGLWLRQ�
LV�GHWHFWHG�DKHDG�RI�WKH�DLUFUDIW�E\�WKH�ZHDWKHU�UDGDU��7KH�HQKDQFHG�JURXQG�SUR[LPLW\�ZDUQLQJ�
V\VWHP��(*3:6��LV�FDSDEOH�RI�SURYLGLQJ�DQ�LPPHGLDWH�ZLQGVKHDU�DOHUW�ZKHQ�DQ�H[FHVVLYH�
GRZQGUDIW�RU�WDLOZLQG�RFFXUV���

7KH�ZHDWKHU�UDGDU�WUDQVPLWV�UDGLR�IUHTXHQF\�SXOVHV�LQ�D�����GHJUHHV�VHFWRU�IRUZDUG�
RI� WKH�DLUFUDIW� SDWK��3UHFLSLWDWLRQ� UHIOHFWV� WKH�SXOVHV�EDFN� WR� WKH�DLUFUDIW�� 7KH� UDGDU� FDQQRW�
SUHGLFW� ZLQGVKHDU� LQ� VLWXDWLRQV� ZKHUH� UHIOHFWLYLW\� LV� QRQH[LVWHQW�� IRU� H[DPSOH� LQ� YHU\� GU\�
FRQGLWLRQV�ZKHUH�WKHUH�LV�QR�PRLVWXUH�LQ�WKH�DLU��

3UHGLFWLYH�ZLQGVKHDU� DOHUWV� DUH� HQDEOHG�ZKHQ� WKH�DLUFUDIW� LV� EHORZ������� IW� UDGLR�
DOWLWXGH�� )RU� 3:6� DOHUWV� QRW� DOUHDG\� JHQHUDWHG�� WKH� DOHUWV� DUH� LQKLELWHG� RQFH� WKH� DLUFUDIW�
GHVFHQGV�WKURXJK����IW�UDGLR�DOWLWXGH��7KLV�LQKLELW�LV�UHPRYHG�DIWHU�WKH�DLUFUDIW�FOLPEV�WKURXJK�
���IW�UDGLR�DOWLWXGH��

7KH�3:6�FRFNSLW� YRLFH�DQQXQFLDWLRQ�DQG�FRFNSLW� HIIHFW� GHSHQGV�RQ� WKH�GLVWDQFH�
DKHDG�RI�WKH�SUHGLFWHG�ZLQGVKHDU��$�ZLQGVKHDU�SUHGLFWHG�FORVH�WR�DQG�GLUHFWO\�DKHDG�RI�WKH�
DLUFUDIW� ZLOO� WULJJHU� D� :,1'6+($5� $+($'�� :,1'6+($5� $+($'� DXGLR� DQQXQFLDWLRQ�� $�
ZLQGVKHDU� SUHGLFWHG� ZLWKLQ� ���� QDXWLFDO� PLOHV� RI� WKH� DLUFUDIW�� ZLOO� WULJJHU� D� *2� $5281'��
:,1'6+($5�$+($'�DXGLR�DQQXQFLDWLRQ��,Q�DGGLWLRQ��ERWK�RI�WKHVH�SUHGLFWHG�ZLQGVKHDUV�ZLOO�
DOVR�JHQHUDWH�D�UHG�:,1'6+($5�PHVVDJH�RQ�ERWK�3)'V�DQG�1'V��D�UHG�ZLQGVKHDU�V\PERO�
RQ�ERWK�1'V��WRJHWKHU�ZLWK�LOOXPLQDWLRQ�RI�WKH�PDVWHU�ZDUQLQJ�OLJKWV����

$� SUHGLFWHG� ZLQGVKHDU� ZLWKLQ� WKUHH� QDXWLFDO� PLOHV� DQG� DKHDG� RI� WKH� DLUFUDIW�� ZLOO�
WULJJHU� D� 021,725� 5$'$5� ',63/$<� DXGLR� DQQXQFLDWLRQ� WRJHWKHU� ZLWK� DQ� DPEHU�
:,1'6+($5�PHVVDJH�DQG�D�UHG�ZLQGVKHDU�V\PERO�RQ�ERWK�1'V��

7KH�$LUFUDIW�ZDV�HTXLSSHG�ZLWK�D�(*3:6�FRPSXWHU�XSGDWHG�WR�PRGLILFDWLRQ�VWDWXV�
���ZLWK�VHYHQ�PRGHV�RI�RSHUDWLRQ��0RGH���SURYLGHG�ZDUQLQJ�IRU�ZLQGVKHDU�FRQGLWLRQV��

7KH�(*3:6�ZLQGVKHDU�GHWHFWLRQ�LV�DFWLYH�EHWZHHQ����IW�DQG�������IW�DERYH�JURXQG�
OHYHO��$*/��GXULQJ�WKH�LQLWLDO�WDNHRII�DQG�ILQDO�DSSURDFK�SKDVHV�RI�IOLJKW��7KH�V\VWHP�SURYLGHV�
D�ZLQGVKHDU�ZDUQLQJ�LI�DQ�H[FHVVLYH�GRZQGUDIW�RU�WDLOZLQG�FRQGLWLRQ�LV�GHWHFWHG�DV�D�UHVXOW�RI�
YHUWLFDO�ZLQGV�DQG�UDSLGO\�FKDQJLQJ�KRUL]RQWDO�ZLQGV���

7KH�$LUFUDIW�PDQXIDFWXUHU�VWDWHG�WKDW�VHYHUDO�DLUFUDIW�IOLJKW�GDWD�HOHPHQWV�DUH�XVHG�
LQ�WKH�(*3:6�DOJRULWKP�FRPSXWDWLRQ�WR�GHWHUPLQH�H[FHHGDQFH�RI�WKH�WKUHVKROG�YDOXHV��7KH�
WKUHVKROG�UHTXLUHPHQWV�DUH�LQ�DFFRUGDQFH�ZLWK�)HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ�RI�WKH�8QLWHG�
6WDWHV��)$$��7HFKQLFDO�6WDQGDUG�2UGHU��762��TSO-C117a – Airborne Windshear Warning 
and Escape Guidance Systems for Transport Airplanes.�7KH�DOHUW�GRHV�QRW�UHVSRQG�WR�YHUWLFDO�

�
&RS\ULJKW���%RHLQJ��5HSULQWHG�ZLWK�SHUPLVVLRQ�RI�WKH�%RHLQJ�&RPSDQ\�

)LJXUH����%����5DGLR�DOWLWXGH�DQG�PDLQ�JHDU�DOWLWXGH�
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ZLQGV�EHORZ����IHHW�$*/��7KH�$LUFUDIW�PDQXIDFWXUHU�VWDWHG� WKDW� WKHVH� WKUHVKROGV�ZHUH�QRW�
H[FHHGHG�GXULQJ�WKH�DWWHPSWHG�ODQGLQJ�RI�8$(�����

7KH�(*3:6�ZLQGVKHDU�ZDUQLQJ�DOHUWV�DUH�JLYHQ�IRU�DLUFUDIW�GHFUHDVLQJ�SHUIRUPDQFH�
GXH� WR� GHFUHDVLQJ� KHDGZLQG� �RU� LQFUHDVLQJ� WDLOZLQG�� DQG� VHYHUH� YHUWLFDO� GRZQ� GUDIWV�� 7KH�
(*3:6�ZLQGVKHDU�DOHUW�FRQVLVWV�RI�D�WZR�WRQH�VLUHQ�IROORZHG�E\�WKH�ZRUGV�³:,1'6+($5´�
UHSHDWHG�WKUHH�WLPHV�DQG�D�UHG�:,1'6+($5�PHVVDJH�DSSHDULQJ�RQ�ERWK�3)'V��DVVRFLDWHG�
ZLWK�LOOXPLQDWLRQ�RI�WKH�PDVWHU�ZDUQLQJ�OLJKWV���

7KH�(*3:6�0RGH����:LQGVKHDU�$OHUWLQJ13��ZDV�FDSDEOH�RI�SURYLGLQJ�D�ZLQGVKHDU�
FDXWLRQ�DOHUW�IRU�DLUFUDIW�SHUIRUPDQFH�LQFUHDVLQJ�GXH�WR�LQFUHDVLQJ�KHDGZLQG��RU�GHFUHDVLQJ�
WDLOZLQG�� DQG� VHYHUH� XSGUDIWV��+RZHYHU�� WKLV� IHDWXUH�ZDV�QRW� HQDEOHG� RQ� WKH�$LUFUDIW�� 7KH�
PDQXIDFWXUHU�RI�WKH�(*3:6�LQ�WKH�Product Specification  ֩  Mode 7  ֩  Windshear Alerting, LW�
ZDV�VWDWHG��

³:LQGVKHDU�ZDUQLQJ�DOHUWV�DUH�JLYHQ�IRU�GHFUHDVLQJ�KHDG�ZLQG��RU�LQFUHDVLQJ�WDLO�
ZLQG��DQG�VHYHUH�YHUWLFDO�GRZQ�GUDIWV��

:LQGVKHDU�FDXWLRQ�DOHUWV�DUH�JLYHQ� IRU� LQFUHDVLQJ�KHDG�ZLQG��RU�GHFUHDVLQJ� WDLO�
ZLQG��DQG�VHYHUH�XS�GUDIWV�´�

,I�D�IDXOW�RFFXUV�LQ�WKH�(*3:6�LPPHGLDWH�ZLQGVKHDU�V\VWHP�RU�LQ�WKH�3:6�V\VWHP��
DQ�(,&$6�DGYLVRU\�PHVVDJH�:,1'6+($5�6<6�LV�GLVSOD\HG�DQG�WKH�DXUDO�:,1'6+($5�DOHUW�
DQG�WKH�3)'�:,1'6+($5�DOHUW�LV�LQKLELWHG��
������ &UHZ�DOHUWLQJ�DQG�FRQILJXUDWLRQ�ZDUQLQJV�

7KH�%����FRFNSLW�ZDUQLQJV�DUH�FRQYH\HG�WR�WKH�IOLJKW�FUHZ�E\�YLVXDO�DQG�DXUDO�DOHUWV��
7KH�ZDUQLQJV�LQFOXGH�WDNH�RII�DQG�ODQGLQJ�FRQILJXUDWLRQ�ZDUQLQJV��DQG�µORQJ�ODQGLQJ¶�DOHUWLQJ��
ZKLFK�ZDV�SURJUDPPHG�E\� WKH�2SHUDWRU� WR� LVVXH�DOHUWV�EDVHG�RQ�UXQZD\� ODQGLQJ�GLVWDQFH�
UHPDLQLQJ���

7KH� WDNH�RII�FRQILJXUDWLRQ�ZDUQLQJ�V\VWHP�ZDUQV� WKH� IOLJKW�FUHZ�ZKHQ� WKH�DLUFUDIW�
FRQILJXUDWLRQ�LV� LQFRQVLVWHQW�ZLWK�WDNHRII�UHTXLUHPHQWV��$�&21),*�PHVVDJH�LV�GLVSOD\HG�LQ�
WKH�(,&$6��WRJHWKHU�ZLWK�D�µPDVWHU�ZDUQLQJ¶��YLVXDO�DQG�DXUDO���7KLV�RFFXUV�ZKHQ�WKH�DLUFUDIW�
LV�LQ�µJURXQG¶�PRGH�DQG�WKH�HQJLQH�IXHO�FRQWURO�VZLWFKHV�DUH�LQ�WKH�µUXQ¶�SRVLWLRQ��HLWKHU�HQJLQH�
WKUXVW� OHYHU� LV� LQ�WKH�WDNH�RII�UDQJH��WKUXVW�UHYHUVHUV�DUH�QRW�XQORFNHG��DQG�DLUVSHHG�LV� OHVV�
WKDQ�9����

$�&21),*�)/$36�PHVVDJH�ZLOO�EH�GLVSOD\HG�LQ�WKH�(,&$6�WRJHWKHU�ZLWK�D�µPDVWHU�
ZDUQLQJ¶��YLVXDO�DQG�DXUDO��GXULQJ�D�QRUPDO�JR�DURXQG�DIWHU� WRXFKGRZQ�ZKHQ�WKH�IODS� OHYHU�
UHPDLQV�LQ�WKH�ODQGLQJ�FRQILJXUDWLRQ��IODSV�����DQG�WKH�WKUXVW�OHYHUV�DUH�DGYDQFHG�WR�72�*$�
WKUXVW��

'XULQJ�ODQGLQJ��D�&21),*�*($5�PHVVDJH�ZLOO�EH�GLVSOD\HG�LQ�WKH�(,&$6��WRJHWKHU�
ZLWK�D�µPDVWHU�ZDUQLQJ¶��YLVXDO�DQG�DXUDO��LI�WKH�ODQGLQJ�JHDU�LV�QRW�H[WHQGHG��DQG�HLWKHU�WKUXVW�
OHYHU� LV�DW� LGOH�DQG� WKH� UDGLR�DOWLWXGH� LV� OHVV� WKDQ����� IW�� RU� WKH� IODS� OHYHU� LV� LQ� WKH� ODQGLQJ�
FRQILJXUDWLRQ��IODSV������

$Q�DXUDO�µORQJ�ODQGLQJ¶�PHVVDJH�LV�JHQHUDWHG�E\�WKH�(*3:6�ZKHQ�WKH�DLUFUDIW�KDV�
QRW�WRXFKHG�GRZQ�ZLWKLQ�D�QRPLQDO�SUH�GHILQHG�GLVWDQFH��,I�WKH�DLUFUDIW�LV�VWLOO�DLUERUQH��DIWHU�
SDVVLQJ�WKH�SUH�GHILQHG�WRXFKGRZQ�GLVWDQFH��WKHQ�D�µORQJ�ODQGLQJ¶�FDOO�ZLOO�RFFXU�IROORZHG�E\�
WKH� GLVWDQFH� UHPDLQLQJ� DQQXQFLDWLRQ� �H[DPSOH� µORQJ� ODQGLQJ� RQH�WKRXVDQG�WZR�KXQGUHG�
UHPDLQLQJ¶���,Q�DGGLWLRQ�WR�WKH�DXUDO�DQQXQFLDWLRQV��D�YLVXDO�DPEHU�µORQJ�ODQGLQJ¶�PHVVDJH�ZLOO�
EH�GLVSOD\HG�RQ�WKH�1'��7KH�V\VWHP�KDG�EHHQ�SURJUDPPHG�E\�WKH�2SHUDWRU�WR�DOHUW�WKH�IOLJKW�
FUHZ�LI�WKH�$LUFUDIW�ZDV�DLUERUQH�RYHU�WKH�UXQZD\�DW�D�KHLJKW�RI�OHVV�WKDQ�����IW��ZLWK����SHUFHQW�
�������������������������������������������������
�
���� 'HVFULSWLRQ�LV�WDNHQ�IURP�WKH�PDQXIDFWXUHU�RI�WKH�(*3:6��+RQH\ZHOO�,QWHUQDWLRQDO�,QF���Product Specification for the 

Enhanced Ground Proximity Warning System.�
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RI�WKH�ODQGLQJ�GLVWDQFH�DYDLODEOH��/'$��UHPDLQLQJ��)RU�20'%�UXQZD\���/��ZLWK�������P�/'$��
WKH�SURJUDPPHG�µORQJ�ODQGLQJ¶�DQQXQFLDWLRQ�VKRXOG�KDYH�RFFXUUHG�DW�DSSUR[LPDWHO\�������P�
EH\RQG�WKH�WKUHVKROG��

$� ¶GRQ¶W� VLQN¶� FRFNSLW� DOHUW� LV� JHQHUDWHG�E\� WKH�(*3:6�V\VWHP�ZKHQ� WKHUH� LV�DQ�
DOWLWXGH�ORVV�DIWHU�WDNH�RII�RU�GXULQJ�D�JR�DURXQG��7KH�DOHUW� LV�D�IXQFWLRQ�RI�WKH�KHLJKW�RI�WKH�
DLUFUDIW�DERYH�WKH�WHUUDLQ��,W� LV�HQDEOHG�DIWHU� WDNHRII�RU�JR�DURXQG�ZKHQ�WKH� ODQGLQJ�JHDU�RU�
IODSV�DUH�QRW�LQ�ODQGLQJ�FRQILJXUDWLRQ��DQG�VWD\V�HQDEOHG�XQWLO�WKH�(*3:6�FRPSXWHU�GHWHFWV�
WKDW�WKH�DLUFUDIW�KDV�JDLQHG�VXIILFLHQW�DOWLWXGH��7KH�YLVXDO�DQG�DXUDO�DOHUW�DQQXQFLDWRUV�UHPDLQ�
DFWLYH�XQWLO�D�SRVLWLYH�UDWH�RI�FOLPE�LV�UH�HVWDEOLVKHG��

7KH� %���� FUHZ� DOHUWLQJ� DQG� FRQILJXUDWLRQ� ZDUQLQJ� V\VWHPV� GR� QRW� SURYLGH� DQ�
LQGLFDWLRQ�WR�WKH�IOLJKW�FUHZ�DV�WR�ZKHQ�WKH�72�*$�VZLWFKHV�DUH�LQKLELWHG��,Q�DGGLWLRQ��WKH�FUHZ�
DOHUWLQJ�V\VWHP�GRHV�QRW�SURYLGH�D�ZDUQLQJ�IRU�WKUXVW�OHYHUV�DW�WKH�LGOH�SRVLWLRQ�GXULQJ�D�JR�
DURXQG��
������� 7KH�$LUFUDIW�HPHUJHQF\�FRQILJXUDWLRQ�

� 7KH�$LUFUDIW�ZDV�ILWWHG�ZLWK�HPHUJHQF\�HTXLSPHQW�DV�UHTXLUHG�E\�WKH�Civil Aviation 
Regulations��7KH�HTXLSPHQW�ORFDWLRQV�ZHUH�LOOXVWUDWHG�LQ�WKH�2SHUDWRU¶V�emergency equipment 
locations�GLDJUDP��
�������� (PHUJHQF\�H[LWV�

7KH�$LUFUDIW�KDG����HPHUJHQF\�H[LWV�FRPSULVLQJ� WZR�FRFNSLW�HYDFXDWLRQ�ZLQGRZV��
HLJKW�7\SH�$���FDELQ�GRRU�H[LWV��DQG�WZR�7\SH�$�RYHU�ZLQJ�H[LWV���

7KH�FDELQ�H[LWV�ZHUH�ODEHOHG�E\�WKHLU�UHVSHFWLYH�VLGHV��5�DQG�/��DQG�ZHUH�QXPEHUHG�
IURP���WR����IURP�IRUZDUG�WR�DIW��(DFK�H[LW�GRRU�ZDV�ILWWHG�ZLWK�D�YLHZLQJ�ZLQGRZ��$OO�GRRUV��
H[FHSW�/��DQG�5���ZHUH�ILWWHG�ZLWK�DQ�DXWRPDWLFDOO\�LQIODWLQJ�HVFDSH�VOLGH�UDIW��2SHQLQJ�WKH�/��
DQG�5��GRRUV�DXWRPDWLFDOO\�DFWLYDWHV�WKH�GHSOR\PHQW�RI�VOLGH�UDPSV��ZKLFK�DUH�GHVLJQHG�WR�
IDFLOLWDWH�DQ�RYHU�ZLQJ�HYDFXDWLRQ��

$GGLWLRQDOO\��WKH�OHIW�DQG�ULJKW�1R����FRFNSLW�ZLQGRZV�DUH�GHVLJQHG�DV�VOLGLQJ�ZLQGRZV�
ZKLFK�DUH�GHVLJQDWHG�DV�VHFRQGDU\�HPHUJHQF\�H[LWV�IRU�WKH�IOLJKW�FUHZ��(PHUJHQF\�HVFDSH�
URSHV�DUH�VWRZHG�DERYH�WKHVH�ZLQGRZV��7KH�SULPDU\�HPHUJHQF\�H[LWV�IRU�WKH�IOLJKW�FUHZ�DUH�
WKH�/��DQG�5��GRRUV��
�������� (VFDSH�VOLGH�UDIWV�DQG�VOLGH�UDPSV�

(LJKW�RI�WKH�HPHUJHQF\�H[LWV��ILJXUH����ZHUH�ILWWHG�ZLWK�HVFDSH�VOLGH�UDIWV�WKDW�GHSOR\�
DXWRPDWLFDOO\�ZKHQ�WKH�GRRU�KDV�EHHQ�SODFHG�LQ�WKH�DUPHG�SRVLWLRQ�DQG�LV�WKHQ�RSHQHG��7KH\�
IXQFWLRQ�DV�VOLGHV�ZKHQ�WKH�$LUFUDIW�LV�RQ�WKH�JURXQG�DQG�DV�UDIWV�LQ�WKH�FDVH�RI�D�ZDWHU�GLWFKLQJ��
ZKHQ�WKH\�FDQ�EH�GHWDFKHG�IURP�WKH�$LUFUDIW���

2SHQLQJ�WKH�DUPHG�/��DQG�5��GRRUV�DXWRPDWLFDOO\�GHSOR\V�VOLGH�UDPSV��ZKLFK�DUH�
VWRZHG�EHKLQG�D�SDQHO�LQ�WKH�IXVHODJH�DERYH�WKH�ZLQJ�WUDLOLQJ�HGJH��7KHVH�DUH�GHVLJQHG�WR�
DVVLVW�RFFXSDQWV� WR�HYDFXDWH�RYHU� WKH�ZLQJ�E\�GHSOR\LQJ� WRZDUGV�WKH�HPHUJHQF\�H[LW�GRRU�
DQG�GRZQ�WKH�WUDLOLQJ�HGJH�RI�WKH�ZLQJ��)ODS�SRVLWLRQ�GRHV�QRW�DIIHFW�WKH�GHSOR\PHQW�DQG�XVH�
RI�WKH�VOLGH�UDPSV���

7KH�VOLGH� UDIWV�DQG�VOLGH� UDPSV�ZHUH�PDQXIDFWXUHG� LQ�DFFRUGDQFH�ZLWK�Technical 
Standard Order (TSO) TSO-C69b�LVVXHG�E\�WKH�)$$��

�������������������������������������������������
�
���� 7\SH�$�H[LW�LV�D�IORRU�OHYHO�H[LW�ZLWK�D�UHFWDQJXODU�RSHQLQJ�RI�QRW�OHVV�WKDQ����LQFKHV�������PHWHUV��ZLGH�E\����LQFKHV�������

PHWHUV��KLJK��
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7KH�VOLGH�UDIWV�ZHUH�PDQXIDFWXUHG�E\�$LU�&UXLVHUV�&R���ZKLOH�WKH�VOLGH�UDPSV�ZHUH�
PDQXIDFWXUHG�E\�%)�*RRGULFK��$YDLODEOH�UHFRUGV�VKRZ�WKDW�WKH�VOLGHV�ZHUH�VHUYLFHDEOH�DQG�
ZLWKLQ�RYHUKDXO�OLPLWV�DW�WKH�WLPH�RI�WKH�$FFLGHQW���

�
)LJXUH����&DELQ�OD\RXW�ZLWK�FDELQ�FUHZ�VHDWV��HPHUJHQF\�H[LWV��VOLGH�UDIWV�DQG�VOLGH�UDPSV�

&DELQ�H[LWV�/���5���/���5���/���5���/��DQG�5��ZHUH�ILWWHG�ZLWK�HVFDSH�VOLGH�SDFNV��
ZKLFK�ZHUH�PRXQWHG�RQ�WKH�LQVLGH�RI�WKH�GRRU�DQG�FRQWDLQHG�D�IROGHG�VOLGH�UDIW��$�ORZHU�OLQHU�
ZDV�DWWDFKHG�WR�WKH�GRRU�DQG�SURYLGHG�D�FRYHU�IRU�WKH�VOLGH�SDFN��$�JLUW�EDU�LV�ODWFKHG�RQWR�D�
IORRU�ILWWLQJ�LQ�WKH�GRRU�VLOO�ZKHQ�WKH�GRRU�LV�DUPHG��

:KHQ�WKH�GRRU�LV�RSHQHG�LQ�WKH�DUPHG�SRVLWLRQ��WKH�WHQVLRQ�RQ�WKH�VOLGH�JLUW�EDU�SXOOV�
RQ�WKH�ERWWRP�RI�WKH�HVFDSH�VOLGH�SDFN��UHOHDVLQJ�WKH�IROGHG�VOLGH�IURP�WKH�SDFNERDUG��ZLWK�
WKH�UHVXOW�WKDW�WKH�VOLGH�IDOOV�DZD\�IURP�WKH�GRRU��7KLV�IDOO�DSSOLHV�WHQVLRQ�WR�WKH�LQIODWLRQ�FDEOH��
ZKLFK� RSHQV� WKH� LQIODWLRQ� YDOYH� RI� WKH� SUHVVXUH� F\OLQGHU�� $FFRUGLQJ� WR� WKH� $LUFUDIW�
PDQXIDFWXUHU��WKH�DYHUDJH�WLPH�EHWZHHQ�GRRU�RSHQLQJ�DQG�VOLGH�LQIODWLRQ�LV���VHFRQGV���

$�KDQGOH�FDQ�EH�RSHUDWHG�WR�PDQXDOO\�UHOHDVH�WKH�SUHVVXUH�IURP�WKH�F\OLQGHU�DQG�
LQIODWH� WKH�VOLGH��VKRXOG�DXWRPDWLF�GHSOR\PHQW� IDLO�GXH� WR� LQVXIILFLHQW� IDOO�KHLJKW�RI� WKH�VOLGH�
SDFN�RU�GXULQJ�D�ZDWHU�ODQGLQJ���

'XH�WR�WKH�RYHU�ZLQJ�ORFDWLRQ�RI�WKH�/��DQG�5��HPHUJHQF\�H[LWV��VOLGH�UDPS�SDFNV�
DUH�VWRZHG�EHKLQG�D�KLQJHG�SDQHO�LQ�WKH�ZLQJ�WR�ERG\�IDLULQJ�DERYH�WKH�ZLQJ�WUDLOLQJ�HGJH���

,Q�WKH�DUPHG�FRQGLWLRQ��URWDWLQJ�WKH�GRRU�KDQGOH�ZLOO�HOHFWULFDOO\�DFWLYDWH�WKH�UHOHDVH�
YDOYH�VTXLE�RI�WKH�SUHVVXUH�UHJXODWRU��ZKLFK�SQHXPDWLFDOO\�RSHQV�WKH�VWRZDJH�SDQHO��HQDEOLQJ�
WKH�VOLGH�UDPS�WR� LQIODWH�RXW�RI� LWV�SDFN��7KH�UHOHDVHG�VOLGH�UDPS�ZLOO�GHSOR\�RYHU� WKH�ZLQJ�
WRZDUGV�WKH�H[LW��FUHDWLQJ�D�JXLGH�EDUULHU�DQG�VOLGH�IRU�WKH�HYDFXDWLRQ�RYHU�WKH�ZLQJ�WUDLOLQJ�
HGJH��

�

�
)LJXUH�����/��VOLGH�UDPS�VWRZDJH�DQG�SUHVVXUH�F\OLQGHU�ORFDWLRQV�

&RS\ULJKW���%RHLQJ��5HSULQWHG�ZLWK�
SHUPLVVLRQ�RI�WKH�%RHLQJ�&RPSDQ\�

,QIODWLRQ�ERWWOH�
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7KH� VOLGH� UDPS� SUHVVXUH� F\OLQGHUV� �ILJXUH� ���� ZHUH� ORFDWHG� LQ� WKH� ZLQJ�WR�ERG\�
IDLULQJ��EHORZ�WKH�VOLGH�VWRZDJH�SDQHOV��
��������� 3URWHFWLYH�EUHDWKLQJ�HTXLSPHQW��3%(��

7KH� $LUFUDIW� ZDV� ILWWHG� ZLWK� 3%(� IRU� WKH� IOLJKW� DQG� FDELQ� FUHZ�� ZKLFK� ZDV�
PDQXIDFWXUHG�E\�(VVH[�XQGHU�)$$�TSO-C116a�DQG�TSO-C99a��

7KH� 3%(� ZDV� VWRUHG� LQ� D� SODVWLF� SRXFK�
LQVLGH�D�PHWDO�FRQWDLQHU�ZLWK�D�OLG�VHFXUHG�E\�D�PHWDO�
ODWFK��ILJXUH������7KH�OLG�LV�ILWWHG�ZLWK�WDPSHU�LQGLFDWRUV�
DQG� D� VLJKW� JODVV� IRU� D� KXPLGLW\� LQGLFDWRU� ZKLFK� LV�
LQVLGH�WKH�FRQWDLQHU��7KH�762V�UHTXLUH�WKDW�WKH�3%(�
PXVW� EH� HDVLO\� GRQQHG� DQG� DFWLYDWHG� ZLWKLQ� ���
VHFRQGV��7KLV� WLPH� OLPLW� LQFOXGHV�WKH�RSHQLQJ�RI� WKH�
SODVWLF�SRXFK��EXW�GRHV�QRW�LQFOXGH�DFFHVV�RU�RSHQLQJ�
RI�WKH�VWRUDJH�FRQWDLQHU��

7KH�3%(�SODVWLF�SRXFK�LV�RSHQHG�E\�SXOOLQJ�
D� UHG� WHDU� VWULS� LQ� D� GLUHFWLRQ� LQGLFDWHG� E\� DUURZV��
2QFH�WKH�3%(�LV�UHPRYHG�IURP�WKH�SRXFK��WKH�IORZ�RI�
R[\JHQ� LV� LQLWLDWHG� E\� SXOOLQJ� WZR� R[\JHQ� F\OLQGHUV�
DZD\�IURP�HDFK�RWKHU��,PPHGLDWHO\�DIWHU�WKH�R[\JHQ�
IORZ�LV�LQLWLDWHG��WKH�KRRG�LV�UHDG\�IRU�XVH��7KH�KRRG�
ZLOO�IXOO\�LQIODWH�DIWHU�WZR�WR�WKUHH�PLQXWHV�DQG�SURYLGH�
R[\JHQ�IRU����PLQXWHV��

���� 0HWHRURORJLFDO�,QIRUPDWLRQ��
������ :HDWKHU�IRUHFDVW�DW�WKH�$LUSRUW�

2Q�WKH�$FFLGHQW�GD\��WKH�8QLWHG�$UDE�(PLUDWHV�1DWLRQDO�&HQWHU�RI�0HWHRURORJ\�DQG�
6HLVPRORJ\��1&06��LVVXHG�RQH�ZLQGVKHDU�ZDUQLQJ�EHIRUH�WKH�$FFLGHQW�IRU�20'%��

20'%�:6�:51*���������9$/,'���������������02'�:6�$//�5:<�)&67��

7KH�ZLQGVKHDU�ZDUQLQJ� LVVXHG�DW������ZDV�YDOLG�IURP������WR������DQG�IRUHFDVW�
PRGHUDWH�ZLQGVKHDU�DIIHFWLQJ�DOO�UXQZD\V��7KLV�ZDUQLQJ�ZDV�EURDGFDVW�LQ�LQIRUPDWLRQ�=XOX�RI�
20'%�$UULYDO�$7,6�DW�������

7KH�1&06�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV��623��VWDWH�WKDW�µPRGHUDWH¶�ZLQGVKHDU�LV�
EHWZHHQ��� WR����NW�SHU����� IW�YHUWLFDOO\�DQG� µVHYHUH¶�ZLQGVKHDU� LV����NW�RU�PRUH�SHU����� IW�
YHUWLFDOO\��

$IWHU�WKH�$FFLGHQW��WKUHH�DGGLWLRQDO�ZLQGVKHDU�ZDUQLQJV�ZHUH�LVVXHG�DW������������
DQG�������7KH�ZDUQLQJ�LVVXHG�DW������FODVVLILHG�WKH�ZLQGVKHDU�DV�µVHYHUH¶�IRU�DOO�UXQZD\V��

,Q�DGGLWLRQ��WKH�PHWHRURORJLFDO�WHUPLQDO�DLU�UHSRUW��0(7$5�� LVVXHG�E\�1&06�RQ���
$XJXVW������GHVFULEHG�WKH�ZHDWKHU�FRQGLWLRQV�IRU������DV�IROORZV��

20'%� ������=� �����.7� ���9���� ����� 16&� ������ 4����� :6� $//� 5:<�
7(032������.7������'8��

7KH�0(7$5� LQGLFDWHG� WKDW� WKH�ZLQG�VSHHG�ZDV����NW� IURP�����GHJUHHV��YDULDEOH�
EHWZHHQ����DQG�����GHJUHHV��YLVLELOLW\�ZDV�������P�ZLWK�QLO�VLJQLILFDQW�FORXG��7KH�WHPSHUDWXUH�
ZDV���� GHJUHHV� FHQWLJUDGH�� GHZ�SRLQW� �� GHJUHHV� FHQWLJUDGH� DQG� WKH�EDURPHWULF� SUHVVXUH�
DGMXVWHG� WR�VHD� OHYHO� �41+��ZDV�����KHFWRSDVFDO� �K3D���:LQGVKHDU�RQ�DOO� UXQZD\V�ZLWK�D�
WHPSRUDU\�ZLQG�IURP�����GHJUHHV�DW����NW�DQG�YLVLELOLW\�ZDV�������PHWHUV�LQ�ZLGHVSUHDG�GXVW��

�

�
)LJXUH�����3%(�VWRZDJH�DQG�SRXFK�
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7KH�WHUPLQDO�DHURGURPH�IRUHFDVW�ZHDWKHU��7$)��LVVXHG�RQ���$XJXVW������DW�������
DQG� YDOLG� IURP� ����� RQ� �� $XJXVW� WR� ����� RQ� �� $XJXVW�� VKRZHG� WKH� IROORZLQJ� IRUHFDVW�
LQIRUPDWLRQ��

7$)� 20'%� ������=� ���������� �����.7� ����� 16&� %(&0* �� �����������
�����.7�%(&0*����������������.7�352%������������������*��.7������'8�
352%������������������.7�

7KH�UHSRUW�LQGLFDWHG�WKDW�WKH�ZLQG�ZRXOG�EH�IURP�����GHJUHHV�DW���NQRWV��YLVLELOLW\�
������PHWHUV��QLO�VLJQLILFDQW�FORXG��D�JUDGXDO�FKDQJH�LQ�ZLQG�FRQGLWLRQV�EHFRPLQJ�����GHJUHHV�
DW����NQRWV�EHJLQQLQJ������DQG�HQGLQJ�������7KH�JUDGXDO�FKDQJH�ZDV�H[SHFWHG�WR�RFFXU�DW�
DQ�XQVSHFLILHG�WLPH�ZLWKLQ�WKLV�WLPH�SHULRG���

7KH�7$)�FRQWLQXHG�ZLWK�D�FKDQJH��ZKLFK�ZDV�IRUHFDVW�WR�FRPPHQFH�RQ�WKH���$XJXVW�
DW������DQG�EH�FRPSOHWHG�E\���$XJXVW�DW�������:LQG�GLUHFWLRQ�ZDV�DQWLFLSDWHG�WR�EH�IURP�����
GHJUHHV�DW���NQRWV��ZLWK�D����SHUFHQW�SUREDELOLW\� WKDW�GXULQJ� WKH�SHULRG�EHWZHHQ������DQG�
�����RQ���$XJXVW�WKH�ZLQG�GLUHFWLRQ�ZRXOG�EH�IURP�����GHJUHHV�DW�D�VSHHG�RI����NQRWV�JXVWLQJ�
XS�WR����NQRWV�DQG�D�SUHYDLOLQJ�YLVLELOLW\�RI�������PHWHUV�LQ�GXVW��,Q�DGGLWLRQ��WKHUH�ZDV�D����
SHUFHQW� SUREDELOLW\� WKDW� GXULQJ� WKH� SHULRG� EHWZHHQ� ����� DQG� ����� RQ� �� $XJXVW� WKH� ZLQG�
GLUHFWLRQ�ZRXOG�EH�IURP����GHJUHHV�DW�D�VSHHG�RI����NQRWV��

$W������� WKH�1&06�LVVXHG�DQ�$HURGURPH�:DUQLQJ�ZKLFK�ZDV�YDOLG� IURP������WR�
������ 7KLV� VWDWHG� WKDW� WKH� REVHUYHG� DQG� IRUHFDVW� IRU� VXUIDFH� ZLQG� VSHHG� ZDV� ��� NW� WR� D�
PD[LPXP�RI����NW�ZLWK�YLVLELOLW\�������P���
������ (QYLURQPHQWDO�FRQGLWLRQV�

7KH�HQYLURQPHQWDO�FRQGLWLRQV�DW�WKH�$LUSRUW�ZHUH�DIIHFWHG�E\�DQ�DUHD�RI�ORZ�SUHVVXUH�
RI�����K3D��FHQWHUHG�����NLORPHWHUV�VRXWK�RI�WKH�DLUSRUW��9HU\�KRW�FRQGLWLRQV�ZLWK�D�UHFRUGHG�
WHPSHUDWXUH�RI������GHJUHHV�FHQWLJUDGH�H[LVWHG�DFURVV� WKH�$LUSRUW�DW� WKH� WLPH�RI�DUULYDO�RI�
8$(�����

$V�D�UHVXOW�RI�WKH�KRW�FRQGLWLRQV��D�VHFRQGDU\�ORZ�SUHVVXUH�FHQWHU�IRUPHG�DORQJ�WKH�
FRDVW�DSSUR[LPDWHO\����NLORPHWHUV�VRXWKZHVW�RI�WKH�DLUSRUW��KDYLQJ�D�FHQWUDO�SUHVVXUH�RI�����
K3D��

7KH�FRPELQHG�HIIHFW�RI�WKHVH�WZR�ORZ�SUHVVXUH�DUHDV�GHOD\HG�WKH�RQVHW�RI�WKH�UHJXODU�
VHD�EUHH]H�DW� WKH�$LUSRUW�� ,W�DOVR�FDXVHG�WKH�VHD�EUHH]H�WR�FURVV�WKH�DHURGURPH�XQXVXDOO\�
VORZO\�IURP�QRUWK� WR�VRXWK��7KLV�PRYHPHQW�RI� WKH�VHD�EUHH]H� OHG�WR�DQ�H[WHQGHG�SHULRG�RI�
ZLQGVKHDU�FRQGLWLRQV�DFURVV�WKH�UXQZD\V���

$IWHU� WKH�$FFLGHQW�� WKH�1&06�SURYLGHG� WKH� ,QYHVWLJDWLRQ�ZLWK� D� ��PLQXWH� LQWHUYDO�
VXUIDFH�ZLQG� UHSRUW� IRU� UXQZD\���/��7KH�ZLQG�GDWD� UHFRUGHG� IRU� WKH� UXQZD\���/� WKUHVKROG�
LQGLFDWHG�WKDW�WKH�ZLQG�GLUHFWLRQ�VWDUWHG�WR�FKDQJH�IURP�D�KHDGZLQG�DW������RI�����GHJUHHV�WR�
D� WDLOZLQG�FRPSRQHQW�DW������RI�����GHJUHHV��)URP������XQWLO� WKH�$FFLGHQW�� WKH� WKUHVKROG�
VXUIDFH�ZLQG�VSHHG�YDULHG�EHWZHHQ�����NW�DQG������NW��$�ZLQG�JXVW���RI������NW�ZDV�UHFRUGHG�
DW������DQG�D�JXVW�RI������NW�ZDV�UHFRUGHG�DW�������

7DEOH���LOOXVWUDWHV�WKH���PLQXWH�DYHUDJH�ZLQGV�UHFRUGHG�DW�YDULRXV�ORFDWLRQV�DW�WKH�
$LUSRUW��DW�WKH�WLPH�RI�WKH�$FFLGHQW��7KH���PLQXWH�LQWHUYDO�DYHUDJH�ZLQG�VSHHG�DQG�GLUHFWLRQ�LV�
DYDLODEOH�WR�WKH�DLU�WUDIILF�FRQWUROOHU�RQ�KLV�KHU�PRQLWRU�� �

�������������������������������������������������
�
���� $V�SHU�ICAO Annex ���$SSHQGL[����%(&0*�LV�GHILQHG�DV�³7KH�FKDQJH�LQGLFDWRU�³%(&0*´�VKDOO�EH�XVHG�WR�GHVFULEH�IRUHFDVW�

FKDQJHV�ZKHUH�WKH�PHWHRURORJLFDO�FRQGLWLRQV�DUH�H[SHFWHG�WR�UHDFK�RU�SDVV�WKURXJK�VSHFLILHG�YDOXHV�DW�D�UHJXODU�RU�LUUHJXODU�
UDWH�´�

���� $�JXVW�FDQ�EH�GHILQHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�H[WUHPH�YDOXH�DQG�WKH�DYHUDJH�YDOXH�RI�WKH�ZLQG�VSHHG�LQ�D�JLYHQ�WLPH�
LQWHUYDO��$�JXVW\�ZLQG�LV�FKDUDFWHUL]HG�E\�UDSLG�IOXFWXDWLRQV�LQ�ZLQG�GLUHFWLRQ�DQG�VSHHG��$W�DLUSRUWV��JXVWLQHVV�LV�VSHFLILHG�
E\�WKH�H[WUHPH�YDOXHV�RI�ZLQG�GLUHFWLRQ�DQG�VSHHG�EHWZHHQ�ZKLFK�WKH�ZLQG�KDV�YDULHG�GXULQJ�WKH�ODVW����PLQXWHV��>VRXUFH��
:RUOG�0HWURORJLFDO�2UJDQL]DWLRQ�WHO-No. 731@��
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'XULQJ�WKH�DSSURDFK��WKH�$LUFUDIW�)'5�GDWD�LQGLFDWHG�WKDW�IURP�DSSUR[LPDWHO\�����IW�
UDGLR�DOWLWXGH��D����NW�WDLOZLQG�GLPLQLVKHG�DQG�VKLIWHG�WR�D�KHDGZLQG�RI�OHVV�WKDQ���NW�MXVW�SULRU�
WR�WRXFKGRZQ���

'XULQJ� WKH� DWWHPSWHG� JR�DURXQG�� WKH� $LUFUDIW� )'5� GDWD� LQGLFDWHG� D� KHDGZLQG�
FRPSRQHQW�RI�����NW�DV�WKH�$LUFUDIW�EHFDPH�DLUERUQH�ZKLFK�LQFUHDVHG�WR������NW�DW����IW�UDGLR�
DOWLWXGH���

���� $LGV�WR�1DYLJDWLRQ��
7KH�$LUSRUW�ZDV�HTXLSSHG�ZLWK�D�&$7�,,,%�LQVWUXPHQW�ODQGLQJ�V\VWHP��,/6���GLVWDQFH�

PHDVXULQJ�HTXLSPHQW��'0(���DQG�JOREDO�QDYLJDWLRQ�VDWHOOLWH�V\VWHP��*166����
7KH�$LUFUDIW�ZDV�HTXLSSHG�ZLWK�WKH�UHTXLUHG�QDYLJDWLRQDO�HTXLSPHQW�ZKLFK�FRQVLVWHG�

RI� JOREDO� SRVLWLRQLQJ� V\VWHP� �*36��� DLU� GDWD� LQHUWLDO� UHIHUHQFH� V\VWHP� �$',56��� YHU\� KLJK�
IUHTXHQF\�RPQLGLUHFWLRQDO�UDQJH��925��UHFHLYHUV��'0(�UHFHLYHUV��,/6�UHFHLYHUV��WUDQVSRQGHU��
ZHDWKHU�UDGDU��DQG�IOLJKW�PDQDJHPHQW�V\VWHP��)06��ZLWK�WZR�IOLJKW�PDQDJHPHQW�FRPSXWHUV�
�)0&��DQG�WZR�DXWRPDWLF�GLUHFWLRQ�ILQGHUV��$')����

$OO�JURXQG�DQG�RQERDUG�QDYLJDWLRQ�HTXLSPHQW�ZDV�VHUYLFHDEOH���

���� &RPPXQLFDWLRQV��
$OO�FRPPXQLFDWLRQV�EHWZHHQ�DLU�WUDIILF�FRQWURO�DQG�WKH�IOLJKW�FUHZ�ZHUH�UHFRUGHG�E\�

WKH�JURXQG�EDVHG�YRLFH�UHFRUGLQJ�HTXLSPHQW�IRU�WKH�GXUDWLRQ�RI�WKH�$FFLGHQW�IOLJKW�DQG�ZHUH�
PDGH�DYDLODEOH�WR�WKH�,QYHVWLJDWLRQ���
������ $LU�WUDIILF�FRQWURO�FRPPXQLFDWLRQ�

8$(����ZDV�LQ�FRPPXQLFDWLRQ�ZLWK�20'%�$7&�GXULQJ�WKH�DSSURDFK��8QWLO�������
FRPPXQLFDWLRQ�ZDV�ZLWK�WKH�$UULYDOV�DQG�ZLWK�WKH�'LUHFWRU�IRU�WKH�IROORZLQJ�HLJKW�PLQXWHV�DQG�
WKHQ�ZLWK�WKH�7RZHU�XQWLO�WKH�$FFLGHQW��

'XULQJ�WKH�SHULRG�IURP������WR����������DLUFUDIW�ODQGHG�XQHYHQWIXO�RQ�UXQZD\���/�
IROORZLQJ� D� VLQJOH� DSSURDFK�� 'XULQJ� WKLV� SHULRG�� WKH� VXUIDFH� ZLQG� DW� WKH� WKUHVKROG� KDG� D�
KHDGZLQG�FRPSRQHQW���

$W�������D�%RHLQJ������IOLJKW�QXPEHU�,$:�����ODQGHG�RQ�UXQZD\���/�DQG�WKH�IOLJKW�
FUHZ�DGYLVHG�WKH�7RZHU�WKDW�WKHUH�ZDV�DQ�LQGLFDWLRQ�RI�OLJKW�WR�PRGHUDWH�ZLQGVKHDU�RQ�VKRUW�
ILQDO��7KH�7RZHU�DFNQRZOHGJHG�UHFHLSW�RI�WKH�LQIRUPDWLRQ���

$W������DQ�$LUEXV�$�����IOLJKW�QXPEHU�$,&�����ZDV�FOHDUHG�WR�ODQG�RQ�UXQZD\���/�
ZLWK�D�VXUIDFH�ZLQG�IURP�����GHJUHHV�DW����NW�DQG�ZDV�DGYLVHG�E\�WKH�7RZHU�WKDW�D�SUHFHGLQJ�
DLUFUDIW�KDG�UHSRUWHG�ZLQGVKHDU�RQ�WKH�DSSURDFK��ZKLFK�ZDV�DFNQRZOHGJHG�E\�WKH�IOLJKW�FUHZ��
$W�WKDW�WLPH��8$(����ZDV�VWLOO�RQ�WKH�$UULYDO�IUHTXHQF\���

$W�������$,&����SHUIRUPHG�D�JR�DURXQG�DIWHU�SDVVLQJ�WKH�WKUHVKROG�RI�UXQZD\���/��
7KH�7RZHU�REVHUYHG�WKDW�WKH�DLUFUDIW�KDG�VWDUWHG�WR�FOLPE��DQG�ZLWKLQ�D�IHZ�VHFRQGV��LQVWUXFWHG�
$,&���� WR�FRQWLQXH�VWUDLJKW�DKHDG��FOLPE�DQG�PDLQWDLQ� IRXU� WKRXVDQG� IHHW��7KH� IOLJKW�FUHZ�

7DEOH����20'%�ZLQG�FRQGLWLRQV�DW������87& 
�
6LWH�

:LQG�
'LUHFWLRQ�
�GHJUHHV��

6SHHG�
�NW��

*XVW�
�NW� 

��/� ���� ���� �����
��5� ���� ����� �����
��5� ���� ��� �����
��/� ���� ����� �����
6RXWK� ���� ����� ���
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LPPHGLDWHO\� UHDG�EDFN� WKH�FOHDUHG�KHLJKW��$IWHU�DQRWKHU����VHFRQGV�� WKH�7RZHU� LQVWUXFWHG�
$,&���� ³XSRQ� SDVVLQJ� RQH� WKRXVDQG� IHHW� WXUQ� OHIW� WUDFN� ]HUR� QLQHU� ]HUR´�� 7KH� IOLJKW� FUHZ�
LPPHGLDWHO\�UHDG�EDFN�WKH�LQVWUXFWLRQV��

$W������� WKH�7RZHU�FOHDUHG�IOLJKW�8$(�����D�%�����WR� ODQG�RQ�UXQZD\���/�ZLWK�D�
VXUIDFH�ZLQG�IURP�����GHJUHHV�DW���NW��1R�DGGLWLRQDO�LQIRUPDWLRQ�ZDV�SDVVHG�E\�WKH�7RZHU�WR�
8$(������

$W�������8$(����SHUIRUPHG�D�JR�DURXQG�DIWHU�SDVVLQJ�WKH�WKUHVKROG�RI�UXQZD\���/��
7KH�7RZHU�REVHUYHG�WKDW�WKH�DLUFUDIW�KDG�VWDUWHG�WR�FOLPE��DQG�ZLWKLQ�D�IHZ�VHFRQGV��LQVWUXFWHG�
8$(����WR�FRQWLQXH�VWUDLJKW�DKHDG��FOLPE�DQG�PDLQWDLQ�IRXU� WKRXVDQG�IHHW��7KH�IOLJKW�FUHZ�
LPPHGLDWHO\�UHDG�EDFN�WKH�FOHDUHG�KHLJKW��$IWHU�DQRWKHU�QLQH�VHFRQGV��WKH�7RZHU�LQVWUXFWHG�
8$(���� ³XSRQ� SDVVLQJ� RQH� WKRXVDQG� IHHW� WXUQ� OHIW� WUDFN� ]HUR� QLQHU� ]HUR´�� 7KH� IOLJKW� FUHZ�
LPPHGLDWHO\�UHDG�EDFN�WKH�FOHDUHG�KHLJKW�EXW�VWDWHG�D�KHDGLQJ�RI�³RQH�]HUR�QLQH´��7KH�7RZHU�
FRUUHFWHG�8$(����ZKLFK�ZDV�LPPHGLDWHO\�UHDG�EDFN�FRUUHFWO\�E\�WKH�IOLJKW�FUHZ��

7KH�UHDVRQ�V��IRU�WKH�JR�DURXQGV��$,&����DQG�8$(�����ZHUH�QHLWKHU�UHSRUWHG�WR�WKH�
7RZHU��QRU�UHTXHVWHG�E\�DLU�WUDIILF�FRQWURO��'XULQJ�WKLV�SHULRG��8$(����ZDV�VWLOO�RQ�WKH�$UULYDO�
IUHTXHQF\��

$IWHU�WKH�8$(����JR�DURXQG��WKH�7RZHU�DQG�$SSURDFK�ZDWFK�PDQDJHUV�GLVFXVVHG�
WKH�ZLQG�FRQGLWLRQV�� WKH�ZLQGVKHDU�ZDUQLQJ�RQ� WKH�$7,6��DQG� WKH� WZR�JR�DURXQGV�� ,QLWLDOO\��
$SSURDFK� RIIHUHG� WKH� 7RZHU� PRUH� WLPH� VHSDUDWLRQ� RQ� WKH� ILQDO� DSSURDFK�� +RZHYHU�� ERWK�
DJUHHG�WKDW�LQFUHDVLQJ�WKH�VHSDUDWLRQ�RQ�WKH�DSSURDFK�ZRXOG�QRW�UHVROYH�WKH�LVVXH��DQG�WKH�
VROXWLRQ�ZRXOG�FRPH�IURP�20'%�$UULYDOV�UHGXFLQJ�WKH�UDWH�RI�HQWU\�WR�WKH�20'%�FRQWURO�DUHD��

$W�������IOLJKW�8$(�����D�%������ZDV�FOHDUHG�WR�ODQG�RQ�UXQZD\���/�ZLWK�D�VXUIDFH�
ZLQG�IURP�����GHJUHHV�DW���NW��1R�DGGLWLRQDO�LQIRUPDWLRQ�ZDV�SDVVHG�WR�8$(����E\�WKH�7RZHU��
8$(����ODQGHG�XQHYHQWIXO��

$W�������IOLJKW�8$(�����D�%������ZDV�FOHDUHG�WR�ODQG�RQ�UXQZD\���/�ZLWK�D�VXUIDFH�
ZLQG�IURP����GHJUHHV�DW����NW��1R�DGGLWLRQDO�LQIRUPDWLRQ�ZDV�SDVVHG�8$(����E\�WKH�7RZHU��
7KH�DLUFUDIW�ODQGHG�WRZDUGV�WKH�HQG�RI�WKH�WRXFKGRZQ�]RQH��PLVVHG�LWV�DVVLJQHG�WD[LZD\�0LNH�
���DQG�YDFDWHG�WKH�UXQZD\�DW�WD[LZD\�0LNH���$���

7KH� ��PLQXWH� DYHUDJH� ZLQG� UHFRUGV� SURYLGHG� WR� WKH� ,QYHVWLJDWLRQ� E\� WKH� 1&06�
LQGLFDWHG�WKH�ZLQG�DW������ZDV�IURP�����GHJUHHV�DW�����NW��

$IWHU� WKH� ODQGLQJV�RI�8$(����DQG�8$(����� WKHUH�ZHUH�QR�SLORW� UHSRUWV�DERXW� WKH�
ZLQG�FRQGLWLRQV�GXULQJ�WKH�DSSURDFK�DQG�ODQGLQJ�WR�WKH�DLU�WUDIILF�FRQWUROOHU��

$W�������8$(����ZDV�WUDQVIHUUHG�WR�WKH�7RZHU�IUHTXHQF\�DQG�ZDV�FOHDUHG�WR�ODQG�
RQ�UXQZD\���/�ZLWK�D�UHTXHVW�WR�YDFDWH�YLD�WD[LZD\�0LNH����

7KH�7RZHU� DQG�$SSURDFK�DJDLQ� GLVFXVVHG� WKH�SUHYDLOLQJ�ZLQG� FRQGLWLRQV�� DV� WKH�
WKUHVKROG�VXUIDFH�ZLQG�GLVSOD\HG�RQ�UXQZD\���/�LQGLFDWHG�D����NW�WDLOZLQG��DQG�D����NW�WDLOZLQG�
DW� WKH� WKUHVKROG�RI� UXQZD\���5��RSSRVLWH�HQG�RI� UXQZD\���/���%RWK�H[SHFWHG� WKDW� WKH�VHD�
EUHH]H�ZDV�DSSURDFKLQJ�� KRZHYHU� GHFLGHG� WKDW� D� FRPPHQFHPHQW� RI� UXQZD\� FKDQJH�ZDV�
XQWLPHO\���

$W�������WKH�7RZHU�FOHDUHG�8$(����WR�ODQG�RQ�UXQZD\���/��DQG�SURYLGHG�VXUIDFH�
ZLQG�LQIRUPDWLRQ�RI����NW��IURP�����GHJUHHV��

$W���������8$(����FURVVHG�WKH�WKUHVKROG�RI�UXQZD\���/��
$W����������WKH�7RZHU�REVHUYHG�8$(����FRPPHQFLQJ�D�JR�DURXQG�DQG�LQ�D�WKUHH�

VHFRQGV�FRPPXQLFDWLRQ�� LQVWUXFWHG� WKH� IOLJKW� FUHZ� WR�FRQWLQXH�VWUDLJKW�DKHDG�DQG�FOLPE� WR�
������IW���7ZHOYH�VHFRQGV�ODWHU��WKH�$LUFUDIW�LPSDFWHG�WKH�UXQZD\��
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$W�����������$SSURDFK�DQG�WKH�7RZHU�FRQWLQXHG�WKH�GLVFXVVLRQ�DERXW�WKH�SURFHVV�RI�
FKDQJLQJ�UXQZD\V��7KLV�GLVFXVVLRQ�ZDV�LQWHUUXSWHG�E\�WKH�RFFXUUHQFH�RI�WKH�$FFLGHQW���

2QFH�WKH�$FFLGHQW�RFFXUUHG��$7&�LPPHGLDWHO\�FORVHG�ERWK�UXQZD\V�DW�20'%�DQG�
VWDUWHG�UDGDU�YHFWRULQJ�WUDIILF�DZD\�IURP�20'%���

'XULQJ�WKH�SRVW�$FFLGHQW�LQWHUYLHZ��WKH�7RZHU�FRQWUROOHU�VWDWHG�WKDW�³,�VDZ�8$(����
UHDU�ZKHHOV� WRXFKHG� WKH� UXQZD\�EXW�KH� >WKH�$LUFUDIW@� ORRNHG�XQVWDEOH�DQG� ,� FRXOG�VHH�KLP�
SXOOLQJ�XS�VR�,�JDYH�KLP�JR�DURXQG�FOHDUDQFH�RI�VWUDLJKW�DKHDG�������IW´��

7DEOH���JLYHV�D�VXPPDU\�RI�WKH�UHFRUGHG���PLQXWH�DYHUDJH�VXUIDFH�ZLQG�LQIRUPDWLRQ�
IRU�UXQZD\���/�EHWZHHQ������DQG�������WKH�ZLQG�LQIRUPDWLRQ�SDVVHG�WR�WKH�IOLJKWV�E\�$7&��
DQG�FRPPHQWV�ZLWK�UHJDUGV�WR�DSSURDFK�ODQGLQJ��

�

����� $HURGURPH�,QIRUPDWLRQ�
'XEDL�,QWHUQDWLRQDO�$LUSRUW�ZDV�FHUWLILFDWHG�E\�WKH�*&$$�LQ�DFFRUGDQFH�ZLWK�Part IX 

 ֩��Aerodromes��RI�WKH�Civil Aviation Regulations.��
7KH�$LUSRUW�,&$2�FRGH�LV�20'%��LWV�FRRUGLQDWHV�DUH������
���1������
���(��DQG�LW�

LV�ORFDWHG�����NLORPHWHUV�HDVW�RI�'XEDL�FLW\��7KH�DLUSRUW�HOHYDWLRQ�LV����IW���
7KH� $LUSRUW� LV� HTXLSSHG� ZLWK� WZR� DVSKDOW� UXQZD\V�� ��5���/� DQG� ��/���5�� 7KH�

UXQZD\���/�WKUHVKROG�LV�GLVSODFHG�E\�����P�DQG�WKH�UXQZD\���5�WKUHVKROG�LV�GLVSODFHG�E\�
����P��7KH�UXQZD\V���5�WKUHVKROG�LV�������P�DKHDG�RI���/�WKUHVKROG��)URP�WKH�FHQWHUOLQHV��
UXQZD\V���/�DQG���5�LV�����P�DSDUW���

7KH� $LUSRUW� UHVFXH� DQG� ILUHILJKWLQJ� VHUYLFHV� �$5))6�� FRPSO\� ZLWK� &DWHJRU\� ���
UHTXLUHPHQWV�RI�Part XI-�Aerodrome Emergency Services, Facilities and Equipment��RI� WKH�
Civil Aviation Regulations��DQG�DUH�LQ�FRQIRUPLW\�ZLWK�Annex 14  ֩  Aerodromes.��

7DEOH���LOOXVWUDWHV�WKH�JHQHUDO�GDWD�RI�WKH�$LUSRUW��

7DEOH����5XQZD\���/�VXUIDFH�ZLQG�UHSRUWHG�DQG�UHFRUGHG�ZLQG�LQIRUPDWLRQ�
7LPH� )OLJKW�1R�� $LUFUDIW� $7&�VXUIDFH�ZLQG�

LQIRUPDWLRQ�SDVVHG�
WR�WKH�IOLJKW�FUHZ�

1&06�UHFRUGHG�VXUIDFH�
�WKUHVKROG��ZLQG�
LQIRUPDWLRQ�

&RPPHQW�

+HDGLQJ�
�GHJUHHV��

6SHHG�
�NW��

+HDGLQJ�
�GHJUHHV��

6SHHG�
�NW��

*XVW�
�NW��

����� ,$:���� %RHLQJ�
����

�$LUFUDIW�ODQGHG�DW�
������

���� ����� ����� 3LORW�UHSRUWHG�WR�$7&�
³OLJKW�WR�PHGLXP�
ZLQGVKHDU´�RQ�VKRUW�
ILQDO�

����� $,&���� $���� ���� ��� ���� ����� ����� *R�DURXQG�
SHUIRUPHG�

����� 1&06�UHFRUGHG�ZLQG�LQIRUPDWLRQ� ���� ���� ����� :LQG�VKLIW�
����� 8$(���� ��%���� ���� �� ���� ����� ����� *R�DURXQG�

SHUIRUPHG�
����� 8$(���� %���� ���� �� ���� ���� ����� /DQGHG�
����� 8$(���� %���� ���� ��� ���� ���� ����� 'HHS�ODQGLQJ��
����� 8$(���� %���� ���� ��� ���� ����� ����� $WWHPSWHG�JR�DURXQG�
�����
������

1&06�UHFRUGHG�ZLQG�LQIRUPDWLRQ� ���� ���� ����� *XVW�DW������ZDV�
�����
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�
������� 5XQZD\�PDUNLQJV�

7KH�FRORU�� LQWHQVLW\��GLPHQVLRQV�� ODWHUDO�DQG� ORQJLWXGLQDO�VSDFLQJ��DQG�SKRWRPHWULF�
FKDUDFWHULVWLFV�RI�WKH�$LUSRUW�OLJKWLQJ�FRPSO\�ZLWK�WKH�FULWHULD�RI�Part IX  ֩  Aerodrome,�RI�WKH�
Civil Aviation Regulations�RI�WKH�8QLWHG�$UDE�(PLUDWHV��DQG�FRQIRUP�ZLWK�YROXPH����DSSHQGL[�
��WR�Annex 14  ֩��Aerodromes��WR�WKH�&RQYHQWLRQ�RQ�,QWHUQDWLRQDO�&LYLO�$YLDWLRQ���

5XQZD\���/�ZDV�HTXLSSHG�ZLWK�DQ�,&$2�&DWHJRU\�,,,%�SUHFLVLRQ�DSSURDFK�OLJKWLQJ�
V\VWHP��DQG�ZLWK� D���GHJUHH�SUHFLVLRQ�DSSURDFK�SDWK� LQGLFDWRU� �3$3,����� SODFHG�DW� ����P�
EH\RQG�WKH�GLVSODFHG�WKUHVKROG��5XQZD\���/�ZDV�DOVR�ILWWHG�ZLWK�WKUHVKROG�ZLQJ�EDU�OLJKWLQJ��
FHQWHUOLQH�OLJKWV��WRXFKGRZQ�]RQH�OLJKWV��HGJH�OLJKWV�DQG�UXQZD\�HQG�OLJKWV���

7KH�UXQZD\���/�PDUNLQJV��ILJXUH�����FRQVLVWHG�RI�D�UXQZD\�FHQWHUOLQH��UXQZD\�HGJH�
PDUNLQJV��WKUHVKROG�PDUNLQJ��DQG�UXQZD\�GHVLJQDWLRQ�FKDUDFWHUV��5XQZD\�WRXFKGRZQ�]RQH�
PDUNHUV�RQ�HDFK�VLGH�RI�WKH�FHQWHUOLQH�FRQVLVWHG�RI�WKUHH�VWULSHV�DW�����DQG�����P�EH\RQG�

�������������������������������������������������
�
���� 7KH�SXEOLVKHG�8QLWHG�$UDE�(PLUDWHV�AIP�IRU�20'%�JDYH����IW�KHLJKW�DW�WKH�WKUHVKROG�SURYLGHG�WKH�DLUFUDIW�JOLGH�SDWK�LV���

GHJUHHV��

�

7DEOH����$LUSRUW�JHQHUDO�GDWD�

$HURGURPH�FRGH��,&$2�,$7$�� 20'%�';%�

$LUSRUW�QDPH� 'XEDL�,QWHUQDWLRQDO�$LUSRUW��

$LUSRUW�FODVV� &$7�,,,%�

$LUSRUW�DXWKRULW\� 'XEDL�$LUSRUWV�&RPSDQ\�

$LUSRUW�VHUYLFH� $'&�$33�

7\SH�RI�WUDIILF�SHUPLWWHG� 9)5�,)5�

&RRUGLQDWHV� ������1��������(�

(OHYDWLRQ�UHIHUHQFH�WHPSHUDWXUH� ���IW����GHJUHHV�FHQWLJUDGH�

��/�WRWDO�WDNH�RII�UXQ�DYDLODEOH��725$�� ������P��7KUHVKROG�GLVSODFHG�����P��

��/�DFFHOHUDWH�VWRS�GLVWDQFH�DYDLODEOH��$6'$�� ������P�

��/�WDNH�RII�GLVWDQFH�DYDLODEOH��72'$�� ������P�

��/�ODQGLQJ�GLVWDQFH�DYDLODEOH��/'$�� ������P�

��/�UXQZD\�ZLGWK�

��/�VWRSZD\�

��/�5XQZD\�HQG�VDIHW\�DUHD�

���P�

����P�

���[����P�

$]LPXWK� ����GHJUHHV�

&DWHJRU\�IRU�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH� ���



� �

)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� ����

WKH�WKUHVKROG��VROLG�ZKLWH�VWULSH�IRU�DLPLQJ�SRLQW�DW�����P��WZR�VWULSHV�DW�����P��DQG�D�VLQJOH�
VWULSH�DW�����DQG�����P��

�
)LJXUH�����5XQZD\���/�WKUHVKROG�DQG�WRXFKGRZQ�]RQH�PDUNLQJV�

������� 7KH�$LUSRUW�UHVFXH�DQG�ILUHILJKWLQJ�FDSDELOLWLHV�
7KH�$LUSRUW�ZDV�IXOO\�HTXLSSHG�ZLWK�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFHV�LQ�DFFRUGDQFH�

ZLWK�Part XI RI�WKH�Civil Aviation Regulations�RI�WKH�8QLWHG�$UDE�(PLUDWHV��7KLV�LQFOXGHG����
PDMRU� IRDP� YHKLFOHV� �0)9V�� �ILJXUH� ����� WKUHH� GRPHVWLF� ILUH� YHKLFOHV� �'20��� WZR� LQFLGHQW�
FRPPDQG� YHKLFOHV�� DQG� RQH�
UHVFXH�YHKLFOH���

6L[� 0)9V� ZHUH�
HTXLSSHG� ZLWK� IRUZDUG� ORRNLQJ�
LQIUDUHG��)/,5��FDPHUDV�DQG�RQH�
ZDV� HTXLSSHG� ZLWK� D� YLGHR�
FDPHUD��

7KHUH� ZHUH� WKUHH� ILUH�
VWDWLRQV� DW� WKH� $LUSRUW� ZKLFK�
FRQVLVWHG� RI� D� PDLQ� ILUH� VWDWLRQ�
ORFDWHG�QRUWK�RI�UXQZD\���5��DQG�
WZR�VDWHOOLWH�ILUH�VWDWLRQV�ORFDWHG�VRXWK�RI�UXQZD\���/��7KH�VWDWLRQ�PDQDJHU��ILUH�FRPPDQGHU��
ZDV�ORFDWHG�DW�WKH�PDLQ�ILUH�VWDWLRQ��

7KH�$5))6� UHVRXUFHV� KDG�EHHQ�GHWHUPLQHG� WKURXJK� WDVN� DQG� UHVRXUFH�DQDO\VLV�
FDUULHG� RXW� E\� WKH� $LUSRUW� DQG� DFFHSWHG� E\� WKH� *&$$�� 7KH�PLQLPXP� RSHUDWLRQDO� $5))6�
VWDIILQJ�OHYHO�IRU�ILUH�&DWHJRU\����ZDV����SHUVRQQHO�IRU�WKH�LQLWLDO�UHVSRQVH��7KLV�HQFRPSDVVHG�
D� GXW\� PDQDJHU� �RSHUDWLRQDO� LQFLGHQW� FRPPDQGHU��� WZR� VWDWLRQ� PDQDJHUV�� WKUHH� FUHZ�
PDQDJHUV��WZR�ZDWFKURRP�SHUVRQQHO��DQG����ILUHILJKWHUV��,Q�DGGLWLRQ�����GRPHVWLF�ILUH�FUHZ�
ZHUH�DYDLODEOH�WR�SURYLGH�VXSSRUW�IRU�WKH�$5))6�FUHZ��7KH�GRPHVWLF�FUHZ�RSHUDWH�IURP�WKUHH�
IXOO\�HTXLSSHG�GRPHVWLF�YHKLFOHV���

'XULQJ�GHSOR\PHQW��WKH�LQFLGHQW�FRPPDQG�YHKLFOH�LV�UHTXLUHG�WR�EH�PDQQHG�E\�WKH�
ILUH�FRPPDQGHU�DQG�D�GULYHU��7KH�PDLQ�ILUH�YHKLFOHV�DQG�GRPHVWLF�YHKLFOHV�ZHUH�VXSHUYLVHG�
E\�FUHZ�PDQDJHUV��ZLWK�WZR�RU�WKUHH�ILUHILJKWHUV��

7KH�ZDWFKURRP��ORFDWHG�DW�WKH�PDLQ�ILUH�VWDWLRQ��ZDV�UHVSRQVLEOH�IRU�FRPPXQLFDWLRQV�
DQG�UDLVLQJ�DOHUWV�WR�WKH�$LUSRUW�ILUH�VHUYLFH��7KH�ZDWFKURRP�KDG�DQ�XQREVWUXFWHG�YLHZ�RI�WKH�
$LUSRUW�PRYHPHQW�DUHDV��$Q�DOHUW�V\VWHP�IRU�$5))6�SHUVRQQHO�ZDV�LQVWDOOHG�DW�WKH�PDLQ�ILUH�
VWDWLRQ�DQG�ZDV�OLQNHG�WR�DOO�WKH�VDWHOOLWH�ILUH�VWDWLRQV�DQG�WR�DLU�WUDIILF�FRQWURO���

)LJXUH�����0DMRU�IRDP�YHKLFOH��0)9��
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7KH�$LUSRUW�KDG�D�QXPEHU�RI�ILUH�K\GUDQWV�DW�YDULRXV�ORFDWLRQV��ZKLFK�ZHUH�VXEMHFW�WR�
FRQWLQXRXV�WHVWLQJ�DQG�H[DPLQDWLRQ�DFFRUGLQJ�WR�SDUDJUDSK����RI�3DUW�;,�RI�WKH�Civil Aviation 
Regulations  ֩� �Supplementary Water Supply�� $GGLWLRQDO� ZDWHU� VXSSOLHV� DQG� DHULDO� UHVFXH�
FDSDELOLWLHV�DUH�SURYLGHG�E\�'XEDL�&LYLO�'HIHQVH��'&'����

$�PRELOH�LQFLGHQW�FRPPDQG�FHQWHU��0,&&��LV�SDUNHG�DW�WKH�PDLQ�ILUH�VWDWLRQ�DQG�LV�
UHSRVLWLRQHG�WR�EH�XWLOL]HG�DV�WKH�FRPPXQLFDWLRQV�DQG�LQFLGHQW�FRPPDQG�KXE�DW�WKH�DFFLGHQW�
VLWH��$V�VWDWHG�LQ�WKH�Airport Emergency Plan (AEP)��WR�HQVXUH�WKDW�HPHUJHQF\�VHUYLFHV�ZRUN�
HIIHFWLYHO\� WRJHWKHU�� DQ� 0,&&� LV� HVWDEOLVKHG� DW� WKH� LQFLGHQW� VLWH� DQG� DOO� DJHQF\� ,QFLGHQW�
&RPPDQGHUV�UHSRUW�WR�WKH�QRPLQDWHG�$LUSRUW�,QFLGHQW�&RPPDQGHU��$,&���7KLV�LV�QRUPDOO\�WKH�
6HQLRU� $LUSRUW� )LUH� DQG�5HVFXH� 6HUYLFH�2IILFHU� RQ� VFHQH�� ZKR� DVVXPHV� UHVSRQVLELOLW\� IRU�
RYHUDOO�PDQDJHPHQW�RI�WKH�HPHUJHQF\�UHVSRQVH�DQG�IRU�RUJDQLVLQJ�DQG�GHSOR\LQJ�DOO�DYDLODEOH�
UHVRXUFHV� LQ�D� VDIH�DQG�HIILFLHQW�PDQQHU��'XEDL�$LUSRUWV�GHVLJQDWH� WKLV� OHYHO� RI� FUDVK� VLWH�
FRPPDQG�DQG�FRQWURO�DV�µ%URQ]H�&RPPDQG¶��

����� )OLJKW�5HFRUGHUV��
7KH�$LUFUDIW�ZDV�HTXLSSHG�ZLWK�D�+RQH\ZHOO�VROG�VWDWH�IOLJKW�GDWD�UHFRUGHU��66)'5��

DQG�DQ�/���&RPPXQLFDWLRQ�FRFNSLW�YRLFH�UHFRUGHU��&95���
%RWK�IOLJKW�UHFRUGHUV�ZHUH�IRXQG�PRXQWHG�LQ�WKHLU�RULJLQDO�ORFDWLRQV�RQ�WKH�$LUFUDIW��

ZLWK�H[WHUQDO�VLJQV�RI�SURORQJHG�H[SRVXUH�WR�HOHYDWHG�WHPSHUDWXUHV��+RZHYHU��WHPSHUDWXUH�
LQGLFDWRUV�ZLWKLQ�HDFK�FUDVK�VXUYLYDEOH�PHPRU\�XQLW�LQGLFDWHG�WKDW�WKH�PHPRU\�FRPSRQHQWV�
WKHPVHOYHV�KDG�QRW�EHHQ�H[SRVHG�WR�VLJQLILFDQWO\�HOHYDWHG�WHPSHUDWXUHV��7KH�IOLJKW�UHFRUGHUV�
ZHUH�VHQW�WR�WKH�$LU�$FFLGHQWV�,QYHVWLJDWLRQ�%UDQFK��$$,%��IDFLOLW\�LQ�WKH�8QLWHG�.LQJGRP�IRU�
GDWD�UHWULHYDO�LQ�WKH�SUHVHQFH�RI�WKH�,QYHVWLJDWLRQ�&RPPLWWHH��

%RWK�PHPRU\�PRGXOHV�DQG�FDEOHV�ZHUH�UHPRYHG�IURP�WKH�UHFRUGHUV�DQG�H[DPLQHG�
XVLQJ�RSWLFDO�PLFURVFRS\��$IWHU� WKH�VHUYLFHDELOLW\�RI� WKH�PHPRU\�PRGXOHV�ZDV�HVWDEOLVKHG��
WKH\�ZHUH�DWWDFKHG�WR�D�QHZ�FKDVVLV�DOORFDWHG�IRU�HDFK�UHFRUGHU�LQ�RUGHU�WR�GRZQORDG�WKH�GDWD��
7KH�GDWD�VWRUHG�LQ�ERWK�UHFRUGHUV�ZDV�VXFFHVVIXOO\�GRZQORDGHG�DQG�UHDG�RXW��

7KH� H[DPLQDWLRQ� H[FOXGHG� GDWD� WKDW� ZDV� UHFRUGHG� DIWHU� WKH� LPSDFW� EHFDXVH� WKH�
,QYHVWLJDWLRQ�IRXQG�WKDW�WKLV�GDWD�ZDV�LQYDOLG��

7KH�TXLFN�DFFHVV�UHFRUGHU��4$5���XVHG�E\�WKH�2SHUDWRU�IRU�WKH�)'0�SURJUDP��ZDV�
UHFRYHUHG�EXW�WKH�,QYHVWLJDWLRQ�FRXOG�QRW�XVH�WKH�GRZQORDGHG�GDWD�EHFDXVH�LW�ZDV�FRUUXSWHG��
7KH�4$5�LV�QRW�EXLOW�WR�FUDVK�SURRI�VWDQGDUGV��
������� 7KH�FRFNSLW�YRLFH�UHFRUGHU�

7KH� ,QYHVWLJDWLRQ�&RPPLWWHH� OLVWHQHG� WR� WKH�&95� UHFRUGLQJ�ZLWK� WKH� REMHFWLYH� RI�
SUHSDULQJ�D� WUDQVFULSW��H[DPLQLQJ� IOLJKW�FUHZ�SHUIRUPDQFH�� IOLJKW�FUHZ�VWDWXV� IURP�D�KXPDQ�
IDFWRUV�SHUVSHFWLYH��DQG�LGHQWLI\LQJ�VRXQGV�UHOHYDQW�WR�WKH�$LUFUDIW�V\VWHPV��$V�UHFRUGHG�E\�
WKH�&95��ERWK�IOLJKW�FUHZPHPEHUV�YHUEDO�FRPPXQLFDWLRQV�ZHUH�QRUPDO��DQG�KDG�HQJDJHG�LQ�
JHQHUDO�RSHQ�GLVFXVVLRQ�DERXW�RSHUDWLRQDO�SURFHGXUHV��7KH�FUHZPHPEHUV�WRQH�RI�YRLFH�GLG�
QRW�LQGLFDWH�IOLJKW�FUHZ�IDWLJXH��

7KH� ,QYHVWLJDWLRQ� LGHQWLILHG� D� VXGGHQ� FKDQJH� LQ� WKH� FRFNSLW� HQYLURQPHQW� VRXQG��
UHFRUGHG�E\�WKH�FRFNSLW�DUHD�PLFURSKRQH��DIWHU�WKH�&RPPDQGHU�VWDWHG�³7KHUPDOV´��7KLV�VRXQG�
ODVWHG� IRU� DSSUR[LPDWHO\� VL[� VHFRQGV�� HQGLQJ� ZKHQ� WKH� $LUFUDIW� EHFDPH� DLUERUQH�� 7KH�
,QYHVWLJDWLRQ�FRQFOXGHG�WKDW�WKH�FKDQJH�LQ�VRXQG�RFFXUUHG�ZKHQ�WKH�PDLQ�ODQGLQJ�JHDU�ZKHHOV�
PDGH�FRQWDFW�ZLWK�WKH�UXQZD\��

$�&95�WUDQVFULSW�ZDV�SUHSDUHG�DQG�V\QFKURQL]HG�ZLWK�WKH�IOLJKW�GDWD�UHFRUGHU��)'5��
SDUDPHWHUV�E\�IL[LQJ�WKH�WLPH�RI�D�UHIHUHQFH�HYHQW�EHWZHHQ�ERWK�UHFRUGHUV��
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��������� 72�*$�VZLWFK�
7KH�&RPPDQGHU�VWDWHG�WKDW�KH�KDG�SXVKHG�WKH�72�*$�VZLWFK�MXVW�EHIRUH�FDOOLQJ�µJR�

DURXQG¶��,Q�DQ�DWWHPSW�WR�YHULI\�WKH�&RPPDQGHU¶V�VWDWHPHQW��DQG�EHFDXVH�WKH�RSHUDWLRQ�RI�WKH�
72�*$�VZLWFK�LV�QRW�RQH�RI�WKH�SDUDPHWHUV�UHFRUGHG�E\�WKH�)'5��WKH�,QYHVWLJDWLRQ�SHUIRUPHG�
D�GHWDLOHG�DQDO\VLV�RI� WKH�&95�UHFRUGLQJV��DQG�FRQILUPHG� WKDW�D�FOLFN�VRXQG�ZDV�UHFRUGHG�
EHIRUH�WKH�&RPPDQGHU�FDOOHG�µJR�DURXQG¶��7KH�,QYHVWLJDWLRQ�FRPSDUHG�WKDW�FOLFN�VRXQG�ZLWK�
D�72�*$�VZLWFK�VRXQG�UHFRUGHG�LQ�WKH�FRFNSLW�RI�D�VLVWHU�DLUFUDIW�XVLQJ�D�VRXQG�DQDO\VLV�DQG�
YLVXDO�LQVSHFWLRQ�RI�WKH�ZDYHIRUP��(YHQ�WKRXJK�WKH�PHWKRGV�XVHG�ZHUH�QRW�VXIILFLHQWO\�UHOLDEOH�
WR�GHWHUPLQH� WKH�72�*$�VRXQG�VLJQDWXUH�� WKHUH�ZDV�JRRG�VLPLODULW\�EHWZHHQ�ERWK�VRXQGV��
8OWLPDWHO\��WKH�,QYHVWLJDWLRQ�FRQFOXGHG�WKDW�WKH�FOLFN�VRXQG�UHFRUGHG�E\�WKH�&95�ZDV��PRVW�
OLNHO\��WKH�VRXQG�RI�WKH�72�*$�VZLWFK�EHLQJ�SXVKHG��
������� 7KH�VROLG�VWDWH�IOLJKW�GDWD�UHFRUGHU��
��������� $LUFUDIW�WRXFKGRZQ�

$V�SDUW�RI� LWV�DQDO\VLV�RI� WKH�VROLG�VWDWH�)'5�GDWD�� WKH� ,QYHVWLJDWLRQ� UHYLHZHG� WKH�
$LUFUDIW�SDUDPHWHUV�UHOHYDQW�WR�WKH�EULHI�WRXFKGRZQ��ILJXUH�����DQG�WKH�FRPPHQFHPHQW�RI�WKH�
JR�DURXQG��7KH�)'5�UHFRUGHG�SDUDPHWHU�IRU�WKH�PDLQ�JHDU�WUXFN�SRVLWLRQ�RI�7,/7���817,/7�LV�
WKH�WUXFN�WLOW�VHQVRU��7KH�PDLQ�JHDU�:2:�VHQVRU�VWDWH�LV�QRW�D�UHFRUGHG�)'5�SDUDPHWHU���

)RU�D�SHULRG�RI�VL[�VHFRQGV��IURP���������WR����������WKH�PDLQ�ODQGLQJ�JHDU�HQWHUHG�
D�VHULHV�RI� µWLOW¶� �µDLU¶�PRGH��DQG� µXQWLOW¶� �µJURXQG¶� >*1'@�PRGH��F\FOHV��6RPH�F\FOHV�ZHUH� LQ�
SKDVH��RU�SDUWLDOO\�LQ�SKDVH��IRU�ERWK�PDLQ�JHDU��ZKLOH�IRU�RWKHU�F\FOHV�WKH�PDLQ�JHDU�DWWLWXGH�
FKDQJHG�IRU�D�VLQJOH�JHDU�RQO\���

'XULQJ�WKH� LQLWLDO�F\FOH�� WKH�ULJKW�PDLQ�JHDU�HQWHUHG� µXQWLOW¶�DWWLWXGH��%HFDXVH�D� OHIW�
FRQWURO� ZKHHO� LQSXW� ZDV�PDGH�� WKH� $LUFUDIW� UROOHG� OHIW� DQG� WKHQ� WKH� OHIW�PDLQ� ODQGLQJ� JHDU�
EHFDPH�µXQWLOWHG¶�DW���������DQG�UHPDLQHG�LQ�WKDW�DWWLWXGH�IRU�OHVV�WKDQ�RQH�VHFRQG��:LWK�ERWK�
PDLQ�ODQGLQJ�JHDU�VLPXOWDQHRXVO\�LQ�µXQWLOW¶�DWWLWXGH�WKH�VSHHGEUDNH�OHYHU�PRYHG�SDUWLDOO\�IURP�
����WR����GHJUHHV��$W�WKLV�SRLQW�WKH�OHIW�PDLQ�JHDU�µWLOWHG¶�FDXVLQJ�WKH�VSHHGEUDNH�OHYHU�WR�PRYH�
WRZDUGV�WKH�µDUP¶�SRVLWLRQ��6RRQ�DIWHU�WKLV��WKH�ULJKW�PDLQ�JHDU�µWLOWHG¶��

%RWK�PDLQ�ODQGLQJ�JHDU�UHPDLQHG�µWLOWHG¶�IRU�OHVV�WKDQ�KDOI�D�VHFRQG��)ROORZLQJ�WKLV��
ERWK� PDLQ� JHDU� EHFDPH� µXQWLOWHG¶� IRU� OHVV� WKDQ� RQH� VHFRQG�� DQG� IRU� D� VHFRQG� WLPH�� WKH�
VSHHGEUDNH�OHYHU�SDUWLDOO\�PRYHG�IURP�����WR����GHJUHHV��7KHQ�WKH�ULJKW�PDLQ�ODQGLQJ�JHDU�
µWLOWHG¶�DQG�WKH�VSHHGEUDNH�OHYHU�UHWXUQHG�WR�WKH�µDUP¶�SRVLWLRQ��7KH�VSHHGEUDNH�OHYHU�UHPDLQHG�
LQ�WKLV�SRVLWLRQ�XQWLO�WKH�LPSDFW��7KH�OHIW�PDLQ�JHDU�UHPDLQHG�µXQWLOWHG¶�IRU�OHVV�WKDQ�WZR�VHFRQGV�
EHIRUH�LW�µWLOWHG¶�DJDLQ�DW����������

'XULQJ�WKH�WLPH�WKDW�ERWK�PDLQ�ODQGLQJ�JHDU�ZHUH�VLPXOWDQHRXVO\�µXQWLOWHG¶��WKH�)'5�
GDWD�LQGLFDWHG�WKDW�WKHUH�ZDV�PRPHQWDU\�DSSOLFDWLRQ�RI�EUDNH�K\GUDXOLF�SUHVVXUH�RI�OHVV�WKDQ�
���� SVLJ�� ,Q� DGGLWLRQ�� IURP� �������� WKHUH� ZDV� DQ� LQGLFDWLRQ� RI� DSSUR[LPDWHO\� ���� SVLJ�
DXWREUDNH�K\GUDXOLF�SUHVVXUH�EHLQJ�DSSOLHG�IRU�WZR�VHFRQGV��

$W����������WKH�)'5�LQGLFDWHG�WKH�SLWFK�XS�DQJOH�LQFUHDVLQJ�IURP�����WR���GHJUHHV��
7KH�LQFUHDVH�LQ�SLWFK�DQJOH�RFFXUUHG�VKRUWO\�EHIRUH�WKH�&RPPDQGHU�FDOOHG�IRU�D�JR�DURXQG��DW�
DERXW�����NW� ,$6��7KH�SLWFK�DQJOH�RVFLOODWHG�EHWZHHQ���DQG�����GHJUHHV�RYHU�WKH�QH[W�RQH�
VHFRQG�EHIRUH�LW�FRQWLQXHG�WR�LQFUHDVH�DW�D�SRVLWLYH�UDWH�WRZDUGV�����GHJUHHV��DW�DERXW�����NW�
,$6��ZLWK�ERWK�PDLQ�ODQGLQJ�JHDU�EHLQJ�µXQWLOWHG¶��7KH�ODQGLQJ�JHDU�OHYHU�ZDV�VHOHFWHG�WR�µXS¶�
DW���������DQG�WKH�$LUFUDIW�WKHQ�FRQWLQXHG�LQ�µDLU¶�PRGH�ZLWK�WKH�ODQGLQJ�JHDU�EHLQJ�LQ�WUDQVLW�
WR�WKH�XS�SRVLWLRQ�XQWLO�LPSDFW���
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�

��������� (QJLQH�SHUIRUPDQFH�
:LWK�WKH�DVVLVWDQFH�RI�5ROOV�5R\FH��WKH�UHFRUGHG�GDWD�IRU�ERWK�HQJLQHV�ZDV�UHYLHZHG�

WR�GHWHUPLQH�LI�WKH�HQJLQH�HOHFWURQLF�FRQWURO��((&��ZDV�RSHUDWLQJ�LQ�DFFRUGDQFH�ZLWK�GHVLJQ�
VSHFLILFDWLRQV�� 7KH� HQJLQH� GDWD�ZDV� DOVR� UHYLHZHG� IRU� WKH� WKUHH� HQJLQH� LGOH� VSHHGV�� KLJK�
�DSSURDFK���LQWHUPHGLDWH�DQG�ORZ��JURXQG��LGOH��7KH�LGOH�VSHHGV�DUH�FRQWUROOHG�LQ�DFFRUGDQFH�
ZLWK�((&�ORJLF�LQ�UHVSRQVH�WR�WKH�$LUFUDIW�V\VWHP�LQSXWV��

$IWHU�WKH�$�7�KDG�FRPPDQGHG�WKH�$LUFUDIW�HQJLQHV�WR�VSRRO�GRZQ�WRZDUGV�LGOH�WKUXVW�
DW����IW�UDGLR�DOWLWXGH��WKH�GDWD�VKRZHG�WKDW�ZLWK�WKH�IODSV�DW�WKH�ODQGLQJ�FRQILJXUDWLRQ��IODSV�
����DQG�ZLWK�WKH�UDGLR�DOWLWXGH�JUHDWHU�WKDQ���IW��WKH�((&�PDLQWDLQHG�WKH�HQJLQHV�DW�KLJK�LGOH��
,W�ZDV�REVHUYHG�WKDW� WKH�HQJLQHV�1��VSHHG�YDULHG�GXULQJ�WKH� ODWWHU�SDUW�RI� WKH�DSSURDFK�WR�
UXQZD\���/�DQG�WKH�WKUXVW�OHYHUV�UHWDUGHG�WR�WKH�H[SHFWHG�DQJXODU�YDOXH�IRU�WKH�LGOH�SRVLWLRQ��
7KLV�KDSSHQHG�DW�D�UDWH�FRQVLVWHQW�ZLWK�DQ�DXWRPDWHG�FRPPDQG�UDWKHU�WKDQ�D�PDQXDO�FKDQJH��
7KH�KLJK�LGOH�VHWWLQJ�LV�VFKHGXOHG�GXULQJ�WKH�DSSURDFK�VXFK�WKDW�WKH�HQJLQH�FDQ�VSRRO�XS�WR�
WDNH�RII� WKUXVW�TXLFNO\� LQ� WKH�HYHQW�RI�D�GHFLVLRQ� WR� UHMHFW� WKH� ODQGLQJ�DQG� WR�SHUIRUP�D�JR�
DURXQG��

$V� WKH� $LUFUDIW� QHDUHG� WRXFKGRZQ�� ZLWK� D� UDGLR� DOWLWXGH� RI� �� IW� RU� OHVV�� WKH� ((&�
FRPPDQGHG� WKH� HQJLQHV� WR� ORZ� LGOH� LQ� SUHSDUDWLRQ� IRU� SRVVLEOH� WKUXVW� UHYHUVHU� RSHUDWLRQ��
+RZHYHU��EHIRUH�WKH�HQJLQHV�KDG�VWDELOL]HG�DW�ORZ�LGOH��WKH�GDWD�VKRZHG�WKDW�ZKHQ�WKH�$LUFUDIW�
VWDUWHG�WR�FOLPE�DQG�WKH�UDGLR�DOWLWXGH�KDG�LQFUHDVHG�DERYH���IW��WKH�((&�FKDQJHG�IURP�JURXQG�
WR�IOLJKW�VWDWXV�DQG�FRPPDQGHG�WKH�HQJLQHV�WR�KLJK�LGOH���

7KH�GDWD�LQGLFDWHG�WKDW�ZKHQ�WKH�$LUFUDIW�IODSV�ZHUH�UHWUDFWHG�WR�IODSV�����WKH�((&��
UHFRJQLVHG�WKDW�WKH�$LUFUDIW�ZDV�QR�ORQJHU�LQ�D�ODQGLQJ�FRQILJXUDWLRQ�DOWKRXJK�WKH�ODQGLQJ�JHDU�
ZDV�VWLOO� LQ� WKH�GRZQ�SRVLWLRQ��7KH�((&� LQWHUPHGLDWH� LGOH� ORJLF�ZDV�QRZ�VDWLVILHG�DQG�ERWK�

�

:LQG�GDWD�LV�LQDFFXUDWH�RQ�WKH�JURXQG

)LJXUH�����0DLQ�ODQGLQJ�JHDU�RYHU�VL[�VHFRQGV�RI�µWLOW¶�DQG�µXQWLOW¶�
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HQJLQHV�ZHUH�FRPPDQGHG�WR�WKH�LQWHUPHGLDWH�LGOH�VHWWLQJ��7KH�GDWD�VKRZV�WKDW�WKH�HQJLQHV�
UHVSRQGHG�E\�VSRROLQJ�GRZQ�WR�WKH�WDUJHW�1��LQWHUPHGLDWH�LGOH�VSHHG���

$V�WKH�HQJLQHV�EHJDQ�WR�VWDELOL]H�DW�WKH�LQWHUPHGLDWH�LGOH�VSHHG��WKH�ODQGLQJ�JHDU�
OHYHU�SRVLWLRQ�ZDV�VHW�WR�WKH�µXS¶�SRVLWLRQ��7KH�((&�GHWHUPLQHG�WKDW�WKH�LQSXWV�WR�WKH�ORJLF�IRU�
LQWHUPHGLDWH� LGOH�ZHUH� QR� ORQJHU� YDOLG� DQG� LW� QRZ� VFKHGXOHG� WKH� HQJLQHV� WR� ORZ� LGOH�� 7KH�
HQJLQHV�UHVSRQGHG�E\�VSRROLQJ�GRZQ�WR�WKH�WDUJHW�1��VSHHG�IRU�ORZ�LGOH��

6L[�VHFRQGV�DIWHU�WKH�LQLWLDWLRQ�RI�WKH�ODQGLQJ�JHDU�OHYHU�WR�WKH�µXS¶�SRVLWLRQ��WKH�GDWD�
LQGLFDWHG�WKDW�ERWK�WKUXVW�OHYHUV�ZHUH�PRYHG�IURP�LGOH�WR�WKH�PD[LPXP�WKUXVW�SRVLWLRQV�ZLWKLQ�
D�WZR�VHFRQG�SHULRG��7KH�UDWH�RI�FKDQJH�RI�WKH�WKUXVW�OHYHU�DQJOH��7/$��YDOXH�LQGLFDWHG�WKDW�
WKH�PRYHPHQW�RI�WKH�WKUXVW�OHYHUV�ZDV�PRVW�SUREDEO\�D�PDQXDO�LQSXW��7KH�HQJLQHV�EHJDQ�WR�
UHVSRQG�E\� VSRROLQJ�XS�ZLWK�1�� VSHHG� LQFUHDVLQJ�E\�DSSUR[LPDWHO\� ���ZKHQ� WKH�$LUFUDIW�
LPSDFWHG�WKH�UXQZD\��

$QDO\VLV�RI�WKH�GDWD�VKRZHG�WKDW�ERWK�HQJLQHV�ZHUH�EHKDYLQJ�DOPRVW�LGHQWLFDOO\�LQ�
UHVSHFW�RI�UHVSRQVHV�WR�((&�LQSXWV��ERWK�DXWRPDWHG�DQG�PDQXDO��DV�GHVLJQHG��

����� :UHFNDJH�DQG�,PSDFW�,QIRUPDWLRQ��
7KH� $LUFUDIW� LPSDFWHG� UXQZD\� ��/� DGMDFHQW� WR� WD[LZD\� 1RYHPEHU� �� �ILJXUH� ����

DSSUR[LPDWHO\�������P�EH\RQG�WKH�UXQZD\�WKUHVKROG��0DUNV�RQ�WKH�UXQZD\�LQGLFDWHG�WKDW�WKH�
$LUFUDIW�VOLG�IRU�DSSUR[LPDWHO\�����P�ZLWK�WKH�QRVH�DQG�PDLQ�ODQGLQJ�JHDU�SDUWLDOO\�UHWUDFWHG���

7KH�$LUFUDIW�DIW�IXVHODJH�LPSDFWHG�ILUVW��IROORZHG�E\�WKH�HQJLQHV��WKH�ORZHU�VHFWLRQ�RI�
WKH�EHOO\�IDLULQJ��DQG�WKHQ�WKH�IRUZDUG�IXVHODJH���

7KH�1R���HQJLQH�VHSDUDWHG��PRYHG�ODWHUDOO\�RXWERDUG�DORQJ�WKH�ULJKW�ZLQJ�OHDGLQJ�
HGJH��DQG�UHPDLQHG�QHDU�WKH�ZLQJWLS�XQWLO�WKH�$LUFUDIW�FDPH�WR�UHVW�ZLWK�WKH�HQJLQH�RQ�ILUH��

$V�WKH�$LUFUDIW�VOLG�DORQJ�WKH�UXQZD\��WKH�ULJKW�ZLQJ�ZDV�RQ�ILUH�DW�WKH�HQJLQH�S\ORQ�
DWWDFKPHQW�SRLQW��9DULRXV�SDUWV�GHWDFKHG� IURP� WKH�$LUFUDIW��7KHVH� LQFOXGHG�SRUWLRQV�RI� WKH�
HQJLQH�FRZOLQJV��VHFRQGDU\�VXSSRUW�VWUXFWXUH��SDUWV�RI�WKH�ZLQJ�WR�ERG\�IDLULQJV��DFFHVV�SDQHO�
GRRUV��DQG�YDULRXV�V\VWHPV�FRPSRQHQWV���

7KH�$LUFUDIW�FDPH�WR�UHVW�DGMDFHQW�WR�WD[LZD\�0LNH�����KDYLQJ�WXUQHG�WR�WKH�ULJKW�RQWR�
D�KHDGLQJ�RI�DERXW�����GHJUHHV��7KH�ULJKW�ZLQJ�ZDV�LQ�FRQWDFW�ZLWK�WKH�SDYHPHQW��([FHSW�IRU�
WKH�SDUWV�WKDW�VHSDUDWHG�DV�WKH�$LUFUDIW�VOLG�DORQJ�WKH�UXQZD\��WKH�$LUFUDIW�ZDV�LQWDFW�SURWHFWLQJ�
WKH�RFFXSDQWV�RQ�ERDUG��

7KH�$LUFUDIW�SDVVHQJHU�FDELQ�ZDV�LQWDFW�H[FHSW�IRU�VRPH�PLQRU�GDPDJHV�EDVHG�RQ�
FUHZ�LQWHUYLHZV�DQG�SDVVHQJHU�VWDWHPHQWV���

$W�LPSDFW��WKH�/��FDELQ�FUHZPHPEHU¶V�VHDW�EDVH�EURNH�DQG�IROGHG�GRZQZDUGV��WKH�
FRFNSLW� GRRU� RSHQHG�� WKH� ILUVW� FODVV� FDELQ� ZLQGRZ� EOLQGV� FORVHG�� D� QXPEHU� RI� SDVVHQJHU�
R[\JHQ�PDVNV�GHSOR\HG��DQG�DQ�DLU�YHQW�JULOO�QH[W�WR�WKH�5��GRRU�GHWDFKHG�DQG�IHOO�WR�WKH�IORRU��

3DVVHQJHUV�GLG�QRW�UHSRUW�DQ\�SUREOHPV�ZLWK�WKH�FRQGLWLRQ�RI�WKH�SDVVHQJHU�VHDWV�
RU�VHDWEHOWV��
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�

����� 0HGLFDO�DQG�3DWKRORJLFDO�,QIRUPDWLRQ��
3RVW�$FFLGHQW�EORRG�WHVWV�GLG�QRW�UHYHDO�DQ\�SV\FKRDFWLYH�PDWHULDOV�WKDW�FRXOG�KDYH�

GHJUDGHG�WKH�IOLJKW�FUHZ�SHUIRUPDQFH��7KHUH�ZDV�QR�HYLGHQFH�WKDW�SK\VLRORJLFDO� IDFWRUV�RU�
LQFDSDFLWDWLRQ�KDG�DIIHFWHG�WKH�SHUIRUPDQFH�RI�WKH�IOLJKW�FUHZ��

����� )LUH��
$IWHU�WKH�$LUFUDIW�FDPH�WR�UHVW��WKH�ILUH�FRQWLQXHG�RQ�WKH�VHSDUDWHG�1R���HQJLQH��9LGHR�

IRRWDJH�UHFRUGHG�E\�D�SDVVHQJHU�VKRZHG�WKH�DIW�ORZHU�VHFWLRQ�RI�WKH�1R���HQJLQH��ZKLFK�ZDV�
VWLOO�DWWDFKHG�WR�WKH�OHIW�ZLQJ��ZDV�RQ�ILUH���

,Q�DGGLWLRQ��D�SDVVHQJHU�YLGHR�UHFRUGLQJ�VKRZHG�EODFN�VPRNH��ZLWKRXW�YLVLEOH�IODPHV��
LVVXLQJ�H[WHUQDOO\�IURP�WKH�ORZHU�IXVHODJH� LQ�WKH�YLFLQLW\�RI�WKH�ULJKW�ZLQJ�URRW�DUHD�DQG�WKH�
ULJKW�PDLQ� ODQGLQJ�JHDU�ED\��7KLV�VPRNH�FRQWLQXHG� WR� LQFUHDVH� LQ�GHQVLW\�DIWHU� WKH�$LUFUDIW�
FDPH�WR�UHVW�XQWLO�WKH�H[SORVLRQ�RI�WKH�FHQWHU�ZLQJ�IXHO�WDQN���

7KHUH�ZDV�GLVFRORUDWLRQ�DQG�VRRWLQJ�RQ�WKH�H[WHUQDO�IXVHODJH�IRUZDUG�RI�WKH�5��GRRU��
ZKLFK�LQGLFDWHG�D�KHDW�VRXUFH�ZLWK�QR�YLVLEOH�IODPH��

)URP�WKH�VWDWHPHQWV�RI�FDELQ�FUHZ�DQG�SDVVHQJHUV��ZKLWH�VPRNH�DSSHDUHG�LQ�WKH�
FDELQ�LPPHGLDWHO\�DIWHU�WKH�$LUFUDIW�FDPH�WR�UHVW��7KLV�ZDV�FRQILUPHG�E\�D�SDVVHQJHU�YLGHR�
ZKLFK�VKRZHG�ZKLWH�VPRNH�LQ�WKH�ULJKW�FHQWHU�FDELQ�EHIRUH�WKH�HYDFXDWLRQ�ZDV�DQQRXQFHG��
7KH�VRXUFH�RI�WKH�VPRNH�ZDV�QRW�GHWHUPLQHG��KRZHYHU��WKH�IRUZDUG�DQG�DIW�FDELQV�ZHUH�QRW�
DIIHFWHG� E\� VPRNH� DW� WKLV� WLPH��$IWHU� WKH� HYDFXDWLRQ� FRPPDQG�� DOO� SDVVHQJHU� GRRUV�ZHUH�
RSHQHG�H[FHSW�GRRUV�/��DQG�5����

,QVLGH�WKH�FDELQ��EHIRUH�WKH�H[SORVLRQ��WKH�ZKLWH�VPRNH�FKDQJHG�FRORU�WR�JUH\�DQG�
EHFDPH�YHU\�GHQVH��9LVLELOLW\�WKURXJKRXW�WKH�FDELQ�ZDV�GUDPDWLFDOO\�UHGXFHG�DV�WKH�VPRNH�
VSUHDG��&DELQ�FUHZPHPEHUV�DW�WKH�DIW�JDOOH\��EHWZHHQ�WKH�/��5��GRRUV��VHDUFKHG�WKH�FDELQ�
IRU�SDVVHQJHUV�EXW�WKH�VPRNH�GHQVLW\�SUHYHQWHG�WKHP�VHDUFKLQJ�EH\RQG�WKH�/��5��H[LWV��

,Q���PLQXWHV����VHFRQGV�DIWHU�WKH�$LUFUDIW�FDPH�WR�UHVW��DQ�H[SORVLRQ�RFFXUUHG�LQ�WKH�
FHQWHU�ZLQJ�IXHO�WDQN��7KH�H[SORVLRQ�ZDV�FDXVHG�E\�KHDW�WUDQVIHU�IURP�WKH�EXUQLQJ�ULJKW�PDLQ�

)LJXUH�����$LUFUDIW�,QLWLDO�LPSDFW�SRLQW�DQG�ILQDO�SRVLWLRQ�



� �

)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� ����

ODQGLQJ�JHDU�KHDWLQJ�DQG�FDXVLQJ�WKH�LJQLWLRQ�RI�WKH�DSSUR[LPDWHO\�����NJ�RI�UHVLGXDO�IXHO�LQ�
WKH�FHQWHU�ZLQJ�WDQN��7KH�H[SORVLRQ�FDXVHG�WKH�ULJKW�ZLQJ�XSSHU�VNLQ�SDQHO�RI�WKH�FHQWHU�ZLQJ�
IXHO�WDQN�WR�YLROHQWO\�VHSDUDWH��ILJXUH������

�

�
7KH�GLUHFWLRQ�RI�WKH�H[SORVLRQ�SUHVVXUH�ZDYH�ZDV�IURP�WKH�FHQWHU�ZLQJ�WDQN�WRZDUGV�

WKH�ULJKW�PDLQ�ZLQJ�WDQN��7KLV�UHVXOWHG�LQ�D�ODUJH�VHFWLRQ�RI�WKH�XSSHU�ZLQJ�VNLQ�IURP�WKH�LQERDUG�
ULJKW� ZLQJ�� DSSUR[LPDWHO\� ���P� LQ� OHQJWK� DQG� WKH� ZLGWK� RI� WKH� XSSHU� ZLQJ� VXUIDFH�� EHLQJ�
VHSDUDWHG�ZLWK�VXFK�IRUFH�WKDW�LW�ODQGHG�EHKLQG�WKH�ULJKW�ZLQJ�RQ�WKH�WDUPDF�DSSUR[LPDWHO\���
P�IURP�WKH�ZLQJWLS��7KH�ZLQJ�VNLQ�SDQHO�VHSDUDWHG�IURP�ZLQJ�EXWWRFN�OLQH�VWDWLRQ��:%����������
WR�ZLQJ�VWDWLRQ��:6�������5LE������,Q�DGGLWLRQ��WKH�H[SORVLRQ�DOVR�FDXVHG�WKH�FDELQ�IORRU�RYHU�
WKH�FHQWHU�WDQN�DUHD�WR�OLIW�ZKLFK�SURYLGHG�D�SDWK�IRU�ILUH�DQG�VPRNH�WR�HQWHU�LQWR�WKH�SDVVHQJHU�
FDELQ��

'XULQJ�WKH�H[SORVLRQ�RI�WKH�FHQWHU�ZLQJ�WDQN��IXHO�LQ�WKH�ULJKW�ZLQJ�PDLQ�WDQN�ZDV�QR�
ORQJHU�FRQWDLQHG�EH\RQG�WKH�ULE�WKDW�VHSDUDWHG�ERWK�IXHO�WDQNV��$V�D�UHVXOW��WKH�ILUH�G\QDPLFV�
FKDQJHG�DQG�WKH�ILUH�EHFDPH�PRUH�LQWHQVH�ZKLFK�HYHQWXDOO\�VSUHDG�LQWR�WKH�$LUFUDIW�FDELQ�DQG�
FDUJR�FRPSDUWPHQWV�IURP�WKH�FHQWHU�ZLQJ�IXHO�WDQN�ORFDWLRQ���

7KLV�ZDV�FRQVLVWHQW�ZLWK�D�VWDWHPHQW�JLYHQ�E\�WKH�VHQLRU�FDELQ�FUHZPHPEHU��ZKR�
ZDV�DW�WKH�IRUZDUG�HQG�RI�WKH�$LUFUDIW�DW�WKH�WLPH�RI�WKH�H[SORVLRQ��ZKR�GHVFULEHG�D�VXGGHQ�
LQFUHDVH� LQ� WKH� YROXPH� DQG� GHQVLW\� RI� WKH� VPRNH� FRPLQJ� IURP� WKH� FHQWHU� VHFWLRQ� RI� WKH�
SDVVHQJHU�FDELQ�LPPHGLDWHO\�DIWHU�WKH�H[SORVLRQ���

)ROORZLQJ� WKH�H[SORVLRQ��YLGHR�HYLGHQFH�VKRZHG� WKLFN�EODFN�VPRNH�EHLQJ�HPLWWHG�
IURP�DOO�WKH�$LUFUDIW�GRRUV��

)LJXUH����LOOXVWUDWHV�WKH�VHTXHQFH�RI�HYHQWV�EHIRUH�DQG�DIWHU�WKH�H[SORVLRQ��

)LJXUH�����8SSHU�VNLQ�SDQHO�IURP�ULJKW�ZLQJ�
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�

�

� �
�

)LJXUH�����&HQWHU�ZLQJ�IXHO�WDQN�H[SORVLRQ�
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����� 6XUYLYDO�$VSHFWV��
������� (PHUJHQF\�PDQDJHPHQW�DW�WKH�$FFLGHQW�VLWH�
��������� $LUSRUW�HPHUJHQF\�UHVSRQVH��

$W����������WKH�7RZHU�DFWLYDWHG�WKH�FUDVK�DODUP�DQG�LQIRUPHG�8$(����IOLJKW�FUHZ�
WKDW�ILUH�YHKLFOHV�ZHUH�EHLQJ�GHSOR\HG��

7KH�$5))6�ZDWFKURRP�DWWHQGDQW�ZLWQHVVHG�WKH�$LUFUDIW�LPSDFWLQJ�WKH�UXQZD\�DQG�
DFWLYDWHG�WKH�ILUH�DODUP��7KH�$LUSRUW�ILUH�FRPPDQGHU�LPPHGLDWHO\�UHVSRQGHG�WR�WKH�VLWH��DQG�
WZR�0)9V�ZHUH�DOVR�GHSOR\HG�DSSUR[LPDWHO\����VHFRQGV�DIWHU�WKH�LPSDFW��)ROORZLQJ�WKLV��WKH�
7RZHU�FDOOHG� WKH�ZDWFKURRP�RQ� WKH�KRWOLQH�GHFODULQJ� WKUHH� WLPHV� µ&UDVK¶��$IWHU� WKH�$LUFUDIW�
FDPH�WR�UHVW�� WKH�$LUFUDIW�&RPPDQGHU�WUDQVPLWWHG��DW����������³0D\GD\��PD\GD\��PD\GD\��
(PLUDWHV�ILYH�WZR�RQH�HYDFXDWLQJ´ WR�WKH�7RZHU���

7KH�UHFRUGLQJ�RI�WKH�$LUSRUW�JURXQG�PRYHPHQW�UDGDU�DQG�YLGHR�VKRZHG�WKDW�WKH�ILUH�
FRPPDQGHU�DUULYHG�DW�WKH�$FFLGHQW�VLWH�DW���������DQG�SRVLWLRQHG�WKH�ILUH�FRPPDQGHU�YHKLFOH�
DERXW����P�IURP�WKH�$LUFUDIW�WDLO��WR�WKH�OHIW�VLGH���

$SSHQGL[�'�LQ�WKLV�5HSRUW�VKRZV�WKH�ORFDWLRQ�RI�WKH�ILUH�FRPPDQGHU¶V�YHKLFOH�DQG�
WKH�RWKHU�ILUHILJKWLQJ�YHKLFOHV��UHIHUUHG�WR�DV�)LUH���

6HYHUDO�VHFRQGV�DIWHU�WKH�ILUH�FRPPDQGHU¶V�DUULYDO��)LUH����&ROHW�-DJXDU��DUULYHG�DQG�
SRVLWLRQHG�EHKLQG�WKH�ULJKW�ZLQJ��RSSRVLWH� WR� WKH�5��GRRU��FORVH�WR�WKH�EDVH�RI� WKH�HVFDSH�
VOLGH�� 7KH� ILUHILJKWHUV� FRPPHQFHG� WR� DSSO\� ILUH� H[WLQJXLVKLQJ� DJHQW� IURP� WKH� PDLQ� �URRI��
PRQLWRU�DJDLQVW�WKH�IXVHODJH�IRUZDUG�RI�WKH�5��GRRU��9LGHR�HYLGHQFH�VKRZHG�WKLV�DUHD�RI�WKH�
IXVHODJH�KDG�VWDUWHG�WR�H[KLELW�VLJQV�RI�VRRWLQJ�DQG�SDLQW�GLVFRORUDWLRQ�ZKLFK�ZDV�DQ�LQGLFDWLRQ�
WKDW�D�ILUH�VLWXDWLRQ�ZDV�SUHVHQW�DQG�ZDV�GHYHORSLQJ�LQ�LQWHQVLW\���

)LUH����DUULYHG�DW�DSSUR[LPDWHO\�������DQG�ZDV�SRVLWLRQHG�WR�WKH�ULJKW�DQG�UHDU�RI�
)LUH����7KH�ILUHILJKWHUV�FRPPHQFHG�DSSO\LQJ�ILUH�H[WLQJXLVKLQJ�DJHQW�LPPHGLDWHO\�WRZDUGV�WKH�
LQERDUG�VXUIDFHV�RI�WKH�ULJKW�ZLQJ��3DVVHQJHU�HYDFXDWLRQ�ZDV�VWLOO�LQ�SURJUHVV�WKURXJK�WKH�5��
GRRU��

:KHQ� WKH� ILUHILJKWHUV� RI� )LUH� ��� SHUFHLYHG� WKDW� WKH� ILUH� ZDV� VXSSUHVVHG�� WKH\�
RIIORDGHG� WKH� YHKLFOH�DQG�VWDUWHG� WR�XVH� WKH� VLGHOLQH�KRVHV� IRU� FRROLQJ� WKH�GHWDFKHG�1R���
HQJLQH�DQG�WKH�ULJKW�ZLQJ�OHDGLQJ�HGJH��)LUH���FRQWLQXHG�DSSO\LQJ�ILUH�H[WLQJXLVKLQJ�DJHQW�IURP�
WKH�URRI�PRQLWRU�DJDLQVW�WKH�IXVHODJH�IRUZDUG�RI�WKH�5��GRRU���

%DVHG� RQ� YLGHR� HYLGHQFH�� WKH� 5�� HVFDSH� VOLGH� ZDV� GLVDEOHG� E\� ZLQG� HIIHFW� IRU�
DSSUR[LPDWHO\���PLQXWHV����VHFRQGV�DIWHU�LWV�GHSOR\PHQW��7KLV�ZDV�REVHUYHG�E\�D�ILUHILJKWHU��
ZKR�ZDV�DEOH�WR�VWDELOL]H�WKH�ORZHU�HQG�RI�WKH�VOLGH�DQG�DOORZ�LW�WR�EH�XVHG�IRU�HYDFXDWLRQ���

7KH� ILUH� FRPPDQGHU� ZDV� REVHUYHG� QHDU� KLV� YHKLFOH� JLYLQJ� LQVWUXFWLRQV�� +H� ZDV�
ZHDULQJ� D� EHLJH� RYHUDOO� ZLWK� QR� GLVWLQFWLYH� LGHQWLILFDWLRQ�� 7KHUH�ZDV� QR� YLGHR� HYLGHQFH� WR�
VXJJHVW�WKDW�WKH�ILUH�FRPPDQGHU�ZDV�SUDFWLFLQJ�D�G\QDPLF�ULVN�DVVHVVPHQW�RI�WKH�$FFLGHQW�
VLWH�IURP�GLIIHUHQW�GLUHFWLRQV��7KH�ILUH�FRPPDQGHU�ZDV�PRYLQJ�EHWZHHQ�WKH�ILUH�FRPPDQGHU�
YHKLFOH�DQG�WKH�/��GRRU�WR�DVVLVW�LQ�HYDFXDWLQJ�WKH�SDVVHQJHUV��

$W������� WKUHH�DGGLWLRQDO� ILUHILJKWLQJ�YHKLFOHV��)LUH����)LUH����DQG�)LUH�����DUULYHG���
)LUH���ZDV�ILWWHG�ZLWK�D�KLJK�UHDFK�H[WHQGDEOH�WXUUHW��+5(7���)LUH���DQG�)LUH���ZHUH�SRVLWLRQHG�
RQ�WKH�OHIW�VLGH�RI�WKH�$LUFUDIW��ZKHUHDV�)LUH����ZDV�SRVLWLRQHG�WRZDUGV�WKH�UHDU�RI�WKH�$LUFUDIW�
FORVH�WR�WKH�ILUH�FRPPDQGHU¶V�YHKLFOH��)LUH���H[WLQJXLVKHG�D�VPDOO�ILUH�XQGHU�WKH�1R���HQJLQH���

)LUH����DUULYHG�DW������DQG�ZDV�SRVLWLRQHG�DW�WKH�IURQW�OHIW�VLGH�RI�WKH�$LUFUDIW�IRUZDUG�
RI�)LUH����2QFH�LQ�SRVLWLRQ��ILUH�H[WLQJXLVKLQJ�DJHQW�ZDV�DSSOLHG�RQWR�DQG�RYHU�WKH� OHIW�VLGH�
IXVHODJH��ZLWK�DJHQW�DOVR�ODQGLQJ�RQ�WKH�ULJKW�VLGH�RI�WKH�$LUFUDIW��
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7KHUH�ZHUH�ILYH�ILUHILJKWHUV�IURP�)LUH���DQG�)LUH����GHSOR\LQJ�VLGHOLQHV�DQG�DVVLVWLQJ�
SDVVHQJHUV�WR�H[LW�XVLQJ�WKH�5��HVFDSH�VOLGH��7ZR�ILUHILJKWHUV�ZHUH�XVLQJ�D�VLGHOLQH�IURP�)LUH�
���DQG�DSSO\LQJ�ZDWHU�WR�WKH�GHWDFKHG�1R���HQJLQH��$�ILUHILJKWHU�ZDV�XVLQJ�D�VLGHOLQH�IURP�
)LUH���WR�DSSO\�ZDWHU�WR�WKH�IXVHODJH�DQG�WKH�ULJKW�VLGH�ZLQJ�URRW�DUHD��

)LUH���DUULYHG�DW������DQG�ZDV�SRVLWLRQHG�DSSUR[LPDWHO\����P�IURP�WKH�ULJKW�ZLQJWLS�
IDFLQJ�LQERDUG��)LUHILJKWHUV�IURP�)LUH���ZDV�REVHUYHG�XVLQJ�WKH�IURQW�EXPSHU�PRQLWRU�WR�DSSO\�
ILUH�H[WLQJXLVKLQJ�DJHQW�WR�WKH�H[KDXVW�DUHD�RI�WKH�GHWDFKHG�HQJLQH��ZKLFK�ZDV�VWLOO�RQ�ILUH��
$IWHU�WKH�1R���HQJLQH�ILUH�ZDV�H[WLQJXLVKHG��)LUH���UHPDLQHG�LQ�SRVLWLRQ��

)LUH���DUULYHG�DW������DQG�ZDV�SRVLWLRQHG�RQ�WKH�OHIW�VLGH��EHKLQG�WKH�$LUFUDIW��
)LUH���DQG�)LUH����KDG�H[KDXVWHG�WKHLU�VXSSO\�RI�ZDWHU�DERXW����VHFRQGV�EHIRUH�WKH�

FHQWHU�ZLQJ�IXHO�WDQN�H[SORVLRQ�RFFXUUHG��:KHQ�WKH�IXHO�WDQN�H[SORGHG�DW������������PLQXWHV�
���VHFRQGV�IURP�WKH�WLPH�WKDW�WKH�$LUFUDIW�FDPH�WR�UHVW���ERWK�RI�WKH�)LUH���DQG�)LUH����VLGHOLQH�
ILUHILJKWHUV�ZHUH�VWLOO�LQ�SRVLWLRQ��2QH�RI�WKH�ILUHILJKWHUV�ZDV�IDWDOO\�LQMXUHG�ZKHQ�WKH�OLEHUDWHG�
XSSHU�ULJKW�ZLQJ�VNLQ�SDQHO�VWUXFN�KLP��

$W� WKH� WLPH�RI� WKH�H[SORVLRQ�� WKH�SDVVHQJHUV�DQG�FUHZ��ZLWK� WKH�H[FHSWLRQ�RI� WKH�
$LUFUDIW�&RPPDQGHU�DQG�WKH�VHQLRU�FDELQ�FUHZPHPEHU��KDG�DOUHDG\�HYDFXDWHG�WKH�$LUFUDIW��
EXW�VRPH�RI�WKHP�ZHUH�VWLOO�ORFDWHG�DW�WKH�$FFLGHQW�VLWH���

$SSUR[LPDWHO\�IRXU�PLQXWHV�DIWHU�WKH�H[SORVLRQ��IRXU�'&'�ILUHILJKWLQJ�YHKLFOHV�DQG�
WZR�LQFLGHQW�FRPPDQG�YHKLFOHV��ZHUH�REVHUYHG�EHLQJ�HVFRUWHG�WR�WKH�$FFLGHQW�VLWH�E\�$LUSRUW�
DLUVLGH�RSHUDWLRQV���

$IWHU�WKH�H[SORVLRQ��WKH�ILUH�G\QDPLF�FKDQJHG��DQG�ILUH�VSUHDG�WR�WKH�$LUFUDIW�LQWHULRU��
)ODPHV�DQG�KHDY\�VPRNH�ZHUH�REVHUYHG�EHLQJ�HPLWWHG�IURP�WKH�XSSHU�IXVHODJH��

7KH�$5))6�ZDWFKURRP�ORJ�VWDWHG�WKDW�WKH�2SHUDWRU¶V�QHWZRUN�FRQWURO�ZDV�FRQWDFWHG�
DW������WR�REWDLQ�LQIRUPDWLRQ�RQ�WKH�RFFXSDQWV�RI�WKH�$LUFUDIW��$V�UHFRUGHG��WKH�ZDWFKURRP�
ZDV�LQIRUPHG�E\�WKH�2SHUDWRU�WKHUH�ZHUH�����SDVVHQJHUV�����FDELQ�FUHZ�DQG���SLORWV��WRWDO�RI�
������7KHVH�QXPEHUV�ZHUH�SDVVHG�WR�WKH�ILUH�FRPPDQGHU��

$W�������'&'�ZDWHU�WDQNHUV�KDG�HQWHUHG�WKH�$LUSRUW�DQG�SURFHHGHG�WR�WKH�$FFLGHQW�
VLWH��$W�DSSUR[LPDWHO\�������WKH�'&'�WDQNHUV�KDG�H[KDXVWHG�WKHLU�VXSSO\�RI�ZDWHU�DQG�WKH\�
GHSDUWHG� WKH�$FFLGHQW� VLWH� WR�EH� UH�ILOOHG�DW� WKH�PDLQ�$5))6�VWDWLRQ��7KH� ILUH� FRPPDQGHU�
UHTXHVWHG�PRUH�'&'�WDQNHUV�RQ�VHYHUDO�RFFDVLRQV��

$W� DSSUR[LPDWHO\� ������ WKH� $5))6� UHSRUWHG� ORZ� SUHVVXUH� DW� WKH� (FKR� DSURQ�
K\GUDQWV��6HYHUDO�PLQXWHV�ODWHU��WKH�PDQDJHU�RI�WKH�ZDWHU�QHWZRUN�DGYLVHG�WKDW�ZDWHU�ZDV�QRW�
DYDLODEOH� DW� WKDW� K\GUDQW� DQG� UHFRPPHQGHG� WKH� XVH� RI� WKUHH� RWKHU� K\GUDQWV� DW� YDULRXV�
ORFDWLRQV�� ,Q� WKH� ODWHU�VWDJHV�RI� ILUHILJKWLQJ��)LUH����)LUH�����DQG�WKH�WZR�'&'�WDQNHUV�ZHUH�
EHLQJ� ILOOHG�ZLWK�ZDWHU� VLPXOWDQHRXVO\� IURP� WKH�K\GUDQWV� ORFDWHG�DW� WKH�PDLQ� VWDWLRQ�ZKLFK�
FDXVHG�D�ORZHULQJ�RI�ZDWHU�SUHVVXUH�WKXV�VORZLQJ�WKH�UDWH�DW�ZKLFK�WKH�YHKLFOHV�ZHUH�ILOOHG��
$GGLWLRQDO� ILUH�YHKLFOHV� IURP�ERWK� WKH�$5))6�DQG�'&'�PDLQWDLQHG�D�FRQWLQXRXV�VXSSO\�RI�
ZDWHU�DW�WKH�$FFLGHQW�VLWH��

$W�DSSUR[LPDWHO\�������WKH�ILUH�FRPPDQGHU�FRQWDFWHG�WKH�ZDWFKURRP�WR�FKHFN�ZLWK�
WKH� 2SHUDWRU� DV� WR� ZKHWKHU� WKHUH� ZHUH� GDQJHURXV� JRRGV� RQ� ERDUG� WKH� $LUFUDIW� DQG� WKH�
ZDWFKURRP� ZDV� WROG� E\� WKH� 2SHUDWRU� WKDW� WKHUH� ZHUH� QRQH�� 7KLV� LQIRUPDWLRQ� ZDV�
FRPPXQLFDWHG�WR�WKH�ILUH�FRPPDQGHU��

:LWK�WKH�FKDQJH�LQ�WKH�ILUH�G\QDPLFV�IROORZLQJ�WKH�H[SORVLRQ��WKH�ILUH�FRQWLQXHG�WR�
FRQVXPH�WKH�$LUFUDIW�ZLWKRXW�DQ\�VLJQLILFDQW�FKDQJH�LQ�WKH�ILUHILJKWLQJ�WDFWLFV���

,W� ZDV� UHFRUGHG� LQ� WKH� $5))6� ZDWFKURRP� ORJ� WKDW� DW� ����� WKH� ILUH� FRPPDQGHU�
FRQILUPHG� WKDW� WKH� HQWLUH� $LUFUDIW� ZDV� FKHFNHG� DQG� WKDW� WKHUH� ZHUH� QR� SDVVHQJHUV� RU�
FUHZPHPEHUV�OHIW�LQ�WKH�$LUFUDIW��
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7KH� KLJK� DPELHQW� WHPSHUDWXUH� �FORVH� WR� ��� GHJUHHV� FHQWLJUDGH�� DQG� D� UHFRUGHG�
UXQZD\� VXUIDFH� WHPSHUDWXUH� RI� ��� GHJUHHV� FHQWLJUDGH� UHVXOWHG� LQ� D� QXPEHU� RI� ILUHILJKWHUV�
VXIIHULQJ�KHDW�VWUHVV����$FFRUGLQJ�WR�D�UHSRUW�UHFHLYHG�IURP�WKH�ORFDO�DPEXODQFH�VHUYLFHV��LQ�
DGGLWLRQ� WR� WKH� ILUHILJKWHU� ZKR� VXVWDLQHG� IDWDO� LQMXULHV�� ILYH� ILUHILJKWHUV� ZHUH� WUDQVSRUWHG� WR�
GLIIHUHQW�PHGLFDO�FHQWHUV�DQG�KRVSLWDOV�GXH�FRPSODLQWV�RI�YDULRXV�OHYHOV�RI�ERG\�ZHDNQHVV��
EDFN�SDLQ��FKHVW�SDLQ��VPRNH�LQKDODWLRQ��DQG�GLIILFXOW\�LQ�EUHDWKLQJ��7ZR�SROLFH�RIILFHUV�ZHUH�
DOVR�WUDQVSRUWHG�WR�KRVSLWDOV�IRU�YDULRXV�FRPSODLQWV�RI�GL]]LQHVV��GLIILFXOW\�RI�EUHDWKLQJ��DQG�
YRPLWLQJ����
��������� ,QFLGHQW�FRPPDQG�

7KH�ILUH�FRPPDQGHU�ZDV�WKH�ILUVW�PHPEHU�RI�WKH�$5))6�WR�DUULYH�DW�WKH�$FFLGHQW�
VLWH��IROORZHG�E\�)LUH���DQG�)LUH�����:KHQ�KH�DUULYHG�DW�WKH�VLWH��WKH�$LUFUDIW�GRRUV�KDG�QRW�\HW�
EHHQ�RSHQHG���

7KH� ILUH�FRPPDQGHU�VWDWHG�GXULQJ� LQWHUYLHZ� WKDW� WKH� ILUH�YHKLFOHV�ZHUH�SRVLWLRQHG�
DFFRUGLQJ�WR�WKH�YHKLFOH¶V�FUHZ�PDQDJHU�GHFLVLRQV��DQG�WKDW�SRVLWLRQLQJ�ZDV�LQ�FRQIRUPLW\�ZLWK�
WKH� $5))6� WUDLQLQJ�� +H� DGGHG� WKDW� KH� GLYLGHG� WKH� FRPPDQG� VHFWRUV� RI� WKH� $FFLGHQW� VLWH�
DFFRUGLQJ�WR�WKH�H[LVWLQJ�FLUFXPVWDQFHV�ZLWK�WKH�DLP�RI�VLPXOWDQHRXVO\�VDYLQJ�WKH�SDVVHQJHUV�
DQG�ILJKWLQJ�WKH�ILUH��)RU�WKLV�SXUSRVH��KH�JDYH�LQVWUXFWLRQV�WR�WKH�$5))6�FUHZ�PDQDJHUV�RQ�
��������0+]�WR�SDUWLFLSDWH�LQ�WKH�HYDFXDWLRQ��)URP�WKH�LQWHUYLHZV�RI�WKH�$5))6�SHUVRQQHO��
WKH�,QYHVWLJDWLRQ�FRXOG�QRW�LGHQWLI\�DQ\�FOHDU�ILUHILJKWLQJ�WDFWLFV�WKDW�ZHUH�FRPPXQLFDWHG�E\�WKH�
ILUH�FRPPDQGHU�WR�WKH�FUHZ�PDQDJHUV���

7KH�ILUH�FRPPDQGHU�VWDWHG�WKDW�WKHUH�ZDV�QR�GLUHFW�FRPPXQLFDWLRQ�ZLWK�WKH�FRFNSLW��
7KH�ILUH�FRPPDQGHU¶V�LQLWLDO�FRPPXQLFDWLRQ�ZLWK�DJHQFLHV�RXWVLGH�WKH�$FFLGHQW�VLWH�

ZDV� WKURXJK� WKH�ZDWFKURRP�ZKR� WKHQ� FRQYH\HG� WKH�PHVVDJH� WR� WKH�$LUSRUW� -RLQW�&RQWURO�
5RRP� �-&5�� ZKHUH� UHSUHVHQWDWLYHV� RI� YDULRXV� HPHUJHQF\� DJHQFLHV� ZHUH� ORFDWHG�� $W� WKH�
UHTXHVW�RI�WKH�ILUH�FRPPDQGHU��WKH�$LUSRUW�ZDV�FORVHG�DW�������

7KH�0,&&��FRPPDQGHG�E\�WKH�$,&��DUULYHG�DW�WKH�$FFLGHQW�VLWH�DERXW����PLQXWHV�
DIWHU� WKH� FUDVK� DODUP� ZDV� DFWLYDWHG�� ,Q� WKHLU� LQWHUYLHZV� ZLWK� WKH� ,QYHVWLJDWLRQ�� VHYHUDO�
SHUVRQQHO�IURP�$5))6�DQG�DLUSRUW�DLUVLGH�RSHUDWLRQV�VWDWHG�WKDW�WKH�0,&&�ZDV�QRW�XWLOL]HG��

$LUSRUW� UHVFXH� DQG� ILUHILJKWLQJ� ZDV� UHVWRUHG� WR� FDWHJRU\� ��� ZLWK� VLQJOH� UXQZD\�
RSHUDWLRQ����5���/��DW������DIWHU�RQH�0)9�DUULYHG�IURP�$O�0DNWRXP�$LUSRUW����'XEDL���

�6HYHUDO�KRXUV�ODWHU��DW�DERXW�������D�PHHWLQJ�ZDV�FRQGXFWHG�LQ�WKH�0,&&�WR�DVVHVV�
WKH�VLWH�FRQGLWLRQ�DQG�GLVFXVV�IXUWKHU�DFWLRQ��$W�DERXW�������'&'�ILUHILJKWLQJ�VXSSRUW�HQGHG�DW�
WKH�UHTXHVW�RI�WKH�ILUH�FRPPDQGHU���
������� $LUFUDIW�HYDFXDWLRQ�
���������*HQHUDO�

'XULQJ�D�VWDQGDUG�DLUFUDIW�HYDFXDWLRQ�ZLWK�WKH�DLUFUDIW�VXSSRUWHG�E\�LWV�ODQGLQJ�JHDU�
WKH�GLVWDQFH�IURP�WKH�ERWWRP�RI�WKH�H[LW�GRRUV�WR�JURXQG�OHYHO�LV�EHWZHHQ�����LQFKHV������FP��
IRU�GRRUV�/��DQG�5�������LQFKHV������FP��DW�/��DQG�5�������LQFKHV������FP��DW�/��DQG�5���
DQG�����LQFKHV������FP��IRU�/��DQG�5���7KLV�FRUUHVSRQGV�WR�HVFDSH�VOLGH�VORSH�DQJOHV�UDQJLQJ�

�������������������������������������������������
�
���� +HDW�VWUHVV�LQFOXGHV�D�VHULHV�RI�FRQGLWLRQV�ZKHUH�WKH�ERG\�LV�XQGHU�VWUHVV�IURP�RYHUKHDWLQJ��+HDW�UHODWHG�LOOQHVVHV�LQFOXGH�

KHDW�FUDPSV��KHDW�H[KDXVWLRQ��KHDW�UDVK��HDFK�ZLWK�LWV�RZQ�V\PSWRPV�DQG�WUHDWPHQWV��6\PSWRPV�FDQ�UDQJH�IURP�SURIXVH�
VZHDWLQJ�WR�GL]]LQHVV��FHVVDWLRQ�RI�VZHDWLQJ��DQG�FROODSVH��

�
���� $O�0DNWRXP�$LUSRUW�LV�ORFDWHG�LQ�'XEDL�DW�D�URDG�GLVWDQFH�RI�DSSUR[LPDWHO\����NLORPHWHUV�VRXWK�ZHVW�RI�'XEDL�,QWHUQDWLRQDO�

$LUSRUW��
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EHWZHHQ����DQG����GHJUHHV�IURP�WKH�IRUZDUG�WR�WKH�DIW�GRRUV��7KH�GRRU�KHLJKW�YDULHV�ZLWK�WKH�
DLUFUDIW�ZHLJKW���

%HFDXVH�WKH�$LUFUDIW�ZDV�UHVWLQJ�RQ�LWV�ORZHU�IXVHODJH��WKH�GRRU�KHLJKW�DERYH�JURXQG�
OHYHO�ZDV�UHGXFHG�VLJQLILFDQWO\�WR�EHWZHHQ����LQFKHV������FP��DQG�����LQFKHV������FP���IURP�
IRUZDUG� WR� DIW�� &RQVHTXHQWO\�� WKH� HVFDSH� VOLGH� VORSH� DQJOH� IRU� DOO� GRRUV� ZDV� UHGXFHG� WR�
DSSUR[LPDWHO\����GHJUHHV��

'XULQJ�WKH�HYDFXDWLRQ��WKH�ZLQG�GLUHFWLRQ�DW�JURXQG�OHYHO�YDULHG�EHWZHHQ�����DQG�
����GHJUHHV��ZLWK�WKH�UHFRUGHG�ZLQG�VSHHG�YDU\LQJ�EHWZHHQ������DQG����NW��JXVWLQJ�XS�WR����
NW���

$IWHU� WKH� $LUFUDIW� FDPH� WR� UHVW� WKH� FDELQ� ILOOHG� ZLWK� ZKLWH� VPRNH�� ZKLFK� TXLFNO\�
FKDQJHG�WR�GDUN�JUH\��HPDQDWLQJ�IURP�WKH�FHQWHU�FDELQ��IRUPLQJ�D�EDUULHU�EHWZHHQ�WKH�IRUZDUG�
DQG�DIW�VHFWLRQV�RI�WKH�FDELQ��7KLV�OHIW�SDVVHQJHUV�LQ�WKH�DIW�FDELQ�ZLWK�WZR�DYDLODEOH�H[LWV��/��
DQG�5��� IRU�PRVW� RI� WKH� HYDFXDWLRQ� SHULRG��2QO\� RQH� H[LW� �5�� GRRU��ZDV� DYDLODEOH� IRU� WKH�
UHPDLQLQJ�SDVVHQJHUV�LQ�WKH�IRUZDUG�FDELQ��
���������(YDFXDWLRQ�RSHUDWLRQ�

7KHUH�ZHUH� ���� SDVVHQJHUV� RQ� ERDUG� WKH�$LUFUDIW�� FRQVLVWLQJ� RI� ���� DGXOWV� �����
PDOHV������FKLOGUHQ� �LQFOXGLQJ�RQH�XQDFFRPSDQLHG�PLQRU���DQG�VHYHQ� LQIDQWV��2I� WKH�DGXOW�
SDVVHQJHUV��IRXU�KDG�UHTXLUHG�DVVLVWDQFH�GXULQJ�ERDUGLQJ��7KLUWHHQ�SDVVHQJHUV�ZHUH�VHDWHG�
LQ�EXVLQHVV�FODVV�DQG�����LQ�HFRQRP\�FODVV��1R�SDVVHQJHUV�ZHUH�VHDWHG�LQ�ILUVW�FODVV��

$OO� RI� WKH� SDVVHQJHU� GRRUV� ZHUH� DUPHG� LQ� DFFRUGDQFH� ZLWK� WKH� 2SHUDWRU¶V�
SURFHGXUHV���

$IWHU� WKH� $LUFUDIW� FDPH� WR� UHVW�� WKH� &RPPDQGHU� DQQRXQFHG� ³$WWHQWLRQ�� FUHZ� DW�
VWDWLRQV´�YLD�WKH�SDVVHQJHU�DGGUHVV�V\VWHP��+H�FRPPDQGHG�³(YDFXDWLRQ´�DSSUR[LPDWHO\�RQH�
PLQXWH�ODWHU��7KH�&RSLORW�FRQWLQXHG�FRPPXQLFDWLQJ�ZLWK�WKH�7RZHU�IURP�WKH�FRFNSLW�IRU�DERXW�
���VHFRQGV�DIWHU�WKH�LQLWLDWLRQ�RI�WKH�HYDFXDWLRQ��

7KH�FDELQ�FUHZPHPEHUV�VWDWHG�WKDW�ZKHQ�WKH�$LUFUDIW�LPSDFWHG��DQG�DV�LW�VOLG�DORQJ�
WKH� UXQZD\�� VRPH� SDVVHQJHUV� XQIDVWHQHG� WKHLU� VHDWEHOWV� DQG� OHIW� WKHLU� VHDWV�� $Q�
DQQRXQFHPHQW�ZDV�PDGH�E\�FDELQ�FUHZ�IRU�SDVVHQJHUV�WR�UHPDLQ�VHDWHG��:KHQ�WKH�$LUFUDIW�
FDPH� WR� UHVW�� VRPH� SDVVHQJHUV� JUDEEHG� WKHLU� EHORQJLQJV� DQG� GHPDQGHG� WKDW� WKH� FDELQ�
FUHZPHPEHUV�RSHQ�WKH�GRRUV��$OWKRXJK�SDVVHQJHUV�ZHUH�LQVWUXFWHG�WR�OHDYH�WKHLU�FDUU\�RQ�
EDJJDJH�EHKLQG�DQG�HYDFXDWH��VHYHUDO�SDVVHQJHUV�HYDFXDWHG�ZLWK�WKHLU�FDUU\�RQ�EDJJDJH���

7KH�FDELQ�FUHZPHPEHU�DW�WKH�/��GRRU�ZDV�XQDEOH�WR�IXOO\�RSHQ�WKH�GRRU�DIWHU�LW�KDG�
PRYHG�RQO\�D�IHZ�LQFKHV��6KH�UHTXHVWHG�DVVLVWDQFH�IURP�WKH�VHQLRU�FDELQ�FUHZPHPEHU�DQG�
WKH�FDELQ�FUHZPHPEHU� IURP�WKH�5��GRRU��7RJHWKHU�� WKH\�RSHQHG� WKH�GRRU�DQG�WKH�HVFDSH�
VOLGH�GHSOR\HG�DXWRPDWLFDOO\��EXW�ZDV�DIIHFWHG�E\�ZLQG�DQG�WKHQ�EHFDPH�GHWDFKHG�IURP�WKH�
$LUFUDIW�� 7KH� FDELQ� FUHZPHPEHU� FRQVHTXHQWO\� EORFNHG� WKH� /�� GRRU�� 7KH� HVFDSH� VOLGH�
UHPDLQHG�LQIODWHG�RQ�WKH�SDYHPHQW�GXULQJ�WKH�HYDFXDWLRQ�DQG�ILUHILJKWLQJ�RSHUDWLRQ���

$�FDELQ�FUHZPHPEHU�DW�WKH�5��GRRU�RSHQHG�WKH�GRRU�DQG�WKH�HVFDSH�VOLGH�GHSOR\HG�
DXWRPDWLFDOO\��'XULQJ�WKH�GHSOR\PHQW��WKH�VOLGH�ZDV�OLIWHG�XS�DQG�EORZQ�IRUZDUG�E\�WKH�ZLQG��
7KH�FDELQ�FUHZPHPEHU�FRQVHTXHQWO\�EORFNHG�WKH�H[LW�DQG�UHGLUHFWHG�SDVVHQJHUV�WR�WKH�5��
GRRU��/DWHU��WKH�5��GRRU�HVFDSH�VOLGH�ZDV�VWDELOL]HG�RQ�WKH�JURXQG�DQG�EHFDPH�DYDLODEOH�IRU�
DSSUR[LPDWHO\�WZR�PLQXWHV�IRU�VHYHUDO�SDVVHQJHUV�WR�HYDFXDWH��7KH�VOLGH�WKHQ�GHIODWHG�DQG�
WKH�FDELQ�FUHZPHPEHU�EORFNHG�WKH�H[LW��9LGHR�RI� WKH�HYDFXDWLRQ�VKRZHG�WKDW� WKH�5��GRRU�
HVFDSH�VOLGH�KDG�EHHQ� LQ�FRQWDFW�ZLWK�D� WD[LZD\�VLJQ��7KH�VOLGH�H[KLELWHG�PDUNV�DQG�WHDUV�
ZKLFK�KDG�FDXVHG�LW�WR�GHIODWH��

7KH� /�� GRRU� UHTXLUHG� WZR� FUHZPHPEHUV� WR� RSHQ�� 7KH� HVFDSH� VOLGH� GHSOR\HG�
DXWRPDWLFDOO\�EXW�ZDV�DIIHFWHG�E\�WKH�ZLQG�DQG�ZDV�OLIWHG�XS�DJDLQVW�WKH�IXVHODJH��SUHYHQWLQJ�
LWV�XVH�IRU�HYDFXDWLRQ��7KH�DVVLJQHG�FDELQ�FUHZPHPEHU�EORFNHG�WKH�GRRU��
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7KH�5��GRRU�ZDV�RSHQHG�E\�WKH�DVVLJQHG�FDELQ�FUHZPHPEHU��DQG�WKH�HVFDSH�VOLGH�
GHSOR\HG� DXWRPDWLFDOO\�� 7KHUH� ZDV� GHQVH� VPRNH� LQ� WKH� DUHD� RI� WKH� GRRU� DQG� WKH� FDELQ�
FUHZPHPEHU� UHGLUHFWHG� SDVVHQJHUV� WR� DQRWKHU� GRRU�� :KHQ� WKH� VPRNH� FOHDUHG�� VRPH�
SDVVHQJHUV�DQG�FUHZ�HYDFXDWHG�WKURXJK�WKH�5��GRRU���

7KH�FDELQ�FUHZPHPEHU�DW�WKH�/��GRRU�GLG�QRW�DWWHPSW�WR�RSHQ�WKH�GRRU�DV�WKHUH�ZDV�
VPRNH�DQG�GXVW�RXWVLGH��6KH�EORFNHG�WKH�GRRU�DQG�UHGLUHFWHG�SDVVHQJHUV�WR�WKH�5��GRRU���

7KH�FDELQ�FUHZPHPEHU�DW�WKH�5��GRRU�RSHQHG�WKH�GRRU��EXW�WKH�VOLGH�UDPS�GLG�QRW�
GHSOR\�� :KHQ� WKH� FDELQ� FUHZPHPEHU� QRWLFHG� ILUH� RXWVLGH�� VKH� FORVHG� WKH� GRRU� ZLWK� WKH�
DVVLVWDQFH�RI�WZR�SDVVHQJHUV��6KH�EORFNHG�WKH�H[LW�DQG�UHGLUHFWHG�SDVVHQJHUV�WR�WKH�DIW�FDELQ��
$�SRVW�$FFLGHQW�LQVSHFWLRQ�RI�WKH�VOLGH�UDPS��DQG�YLGHR�RI�WKH�HYDFXDWLRQ��LQGLFDWHG�WKDW�WKH�
VOLGH�UDPS�UHPDLQHG�VWRZHG�ZLWK�WKH�SDQHO�FORVHG��7KHUH�ZHUH�QR�VLJQV�RI�ILUH�GDPDJH�WR�WKH�
GRRU�GXULQJ�WKH�HYDFXDWLRQ��KRZHYHU�WKH�GRRU�ZDV�FRPSOHWHO\�FRQVXPHG�E\�WKH�SRVW�$FFLGHQW�
ILUH��SUHYHQWLQJ�IXUWKHU�H[DPLQDWLRQ��7KH�ORZHU�KDOI�RI�WKH�VOLGH�UDPS�SUHVVXUH�F\OLQGHU�ZDV�
IRXQG�RQ�WKH�UXQZD\��

$� FDELQ� FUHZPHPEHU� RSHQHG� WKH� /�� GRRU� DQG� WKH� HVFDSH� VOLGH� GHSOR\HG�
DXWRPDWLFDOO\��'XULQJ�WKH�GHSOR\PHQW��WKH�VOLGH�ZDV�LPPHGLDWHO\�OLIWHG�XS�DJDLQVW�WKH�IXVHODJH�
E\�WKH�ZLQG��ZKLFK�UHVXOWHG�LQ�WKH�FDELQ�FUHZPHPEHU�EORFNLQJ�WKH�H[LW���

7KH�FDELQ�FUHZPHPEHU�DW�WKH�5��GRRU�VWDWHG�WKDW�VKH�GLG�QRW�KHDU�WKH�µHYDFXDWLRQ¶�
FRPPDQG�EHFDXVH�RI�WKH�QRLVH�FDXVHG�E\�SDQLFNLQJ�SDVVHQJHUV��6KH�RSHQHG�WKH�GRRU�DIWHU�
VKH� REVHUYHG� WKH� /�� GRRU� FDELQ� FUHZPHPEHU� RSHQLQJ� KHU� GRRU�� 6HYHUDO� SDVVHQJHUV�
HYDFXDWHG�IURP�WKH�5��GRRU��EXW�HYDFXDWLRQ�XVLQJ�WKLV�HVFDSH�VOLGH�ZDV�DIIHFWHG�ZKHQ�WKH�
VOLGH�ERZHG��,Q�DGGLWLRQ�WR�WKH�SDVVHQJHUV��5��HVFDSH�VOLGH�ZDV�ILOOHG�ZLWK�H[WLQJXLVKLQJ�DJHQW��
7KH� HYDFXDWLRQ� IURP� WKLV� GRRU� ZDV� LQWHUUXSWHG� IRU� DSSUR[LPDWHO\� ��� VHFRQGV�� � 7KH� FDELQ�
FUHZPHPEHU� UHGLUHFWHG� WKH� UHPDLQLQJ� SDVVHQJHUV� WR� WKH� 5�� H[LW�� $� FDELQ� FUHZPHPEHU�
MXPSHG�RQWR�WKH�5��HVFDSH�VOLGH�WR�DVVLVW�WKH�SDVVHQJHUV�WR�HJUHVV��7KLV�FDELQ�FUHZPHPEHU�
WKHQ� FOLPEHG� EDFN� DORQJ� WKH� HVFDSH� VOLGH� LQWR� WKH� $LUFUDIW� WR� FRQWLQXH� WKH� SDVVHQJHU�
HYDFXDWLRQ�IURP�LQVLGH�WKH�FDELQ���

7KH�FDELQ�FUHZPHPEHU�DVVLJQHG�WR�WKH�/��GRRU�RSHQHG�WKH�GRRU��DQG�WKH�HVFDSH�
VOLGH�DXWRPDWLFDOO\�GHSOR\HG��$�QXPEHU�RI�SDVVHQJHUV�HYDFXDWHG�WKURXJK�WKLV�H[LW��EXW�ZKHQ�
SDVVHQJHUV� OHIW� WKH� VOLGH�� LW� EHFDPH� ZLQG� DIIHFWHG� DQG� ZDV� OLIWHG� DJDLQVW� WKH� IXVHODJH��
SUHYHQWLQJ�LWV�IXUWKHU�XVH���

7KH� FDELQ�
FUHZPHPEHU� DW� WKH� 5�� GRRU�
RSHQHG�WKH�GRRU��DQG�WKH�HVFDSH�
VOLGH� DXWRPDWLFDOO\� GHSOR\HG��
KRZHYHU�� WKH� ZLQG� OLIWHG� DQG�
WZLVWHG� WKH� HVFDSH� VOLGH�
LPPHGLDWHO\�� 3DVVHQJHUV� ZHUH�
UHGLUHFWHG� WR� WKH� /�� GRRU� ZKLOH�
WKLV� H[LW� ZDV� VWLOO� DYDLODEOH�� $�
ILUHILJKWHU�ODWHU�VWDELOL]HG�WKH�5��
VOLGH� DQG� VHFXUHG� LW� IRU�
HYDFXDWLRQ��

$OO� RI� WKH� FDELQ�
FUHZPHPEHUV� LQ� WKH� DIW� FDELQ�
HYDFXDWHG� YLD� WKH� 5�� H[LW��
DSSUR[LPDWHO\� ��� VHFRQGV� DIWHU�
WKH� ODVW� SDVVHQJHU� KDG� EHHQ�
HYDFXDWHG��

�
)LJXUH�����'RRU�HVFDSH�VOLGHV�DIWHU�GHSOR\PHQW�
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)LJXUH����LOOXVWUDWHV�WKH�FRQGLWLRQ�RI�WKH�VRPH�RI�WKH�GRRU�HVFDSH�VOLGHV�GXULQJ�WKH�
HYDFXDWLRQ��

$V�VWDWHG�WR�WKH�,QYHVWLJDWLRQ��WKH�&RPPDQGHU�DQG�WKH�VHQLRU�FDELQ�FUHZPHPEHU�
UHPDLQHG�LQ�WKH�$LUFUDIW��GRQQHG�SURWHFWLYH�EUHDWKLQJ�HTXLSPHQW�DQG�FRPPHQFHG�D�VHDUFK�IRU�
DQ\�UHPDLQLQJ�SDVVHQJHUV��7KH\�ZHUH�FRQFHUQHG�DERXW�D�JLUO�ZKR�EHFDPH�VHSDUDWHG�IURP�
KHU� IDPLO\� GXULQJ� WKH� HYDFXDWLRQ�� $V� WKH� VPRNH� LQ� WKH� FHQWHU� FDELQ� EHFDPH� GHQVHU�� WKH�
&RPPDQGHU� DQG� WKH� VHQLRU� FDELQ� FUHZPHPEHU�ZHUH� IRUFHG� WR� DEDQGRQ� WKHLU� VHDUFK� DQG�
UHWXUQHG�WR�WKH�IRUZDUG�FDELQ��$IWHU�WKH�H[SORVLRQ�RI�WKH�FHQWHU�ZLQJ�IXHO�WDQN��D�ZDOO�RI�VPRNH�
HQWHUHG�WKH�FDELQ��IRUFLQJ�ERWK�WR�PRYH�WKH�FRFNSLW��

7KH\�DWWHPSWHG� WR�HYDFXDWH� WKURXJK�WKH�HYDFXDWLRQ�ZLQGRZV��EXW�ZHUH�XQDEOH� WR�
ORFDWH�WKH�HYDFXDWLRQ�URSHV�DERYH�WKH�ZLQGRZV�EHFDXVH�RI�WKH�VPRNH��7KH\�GHFLGHG�WR�UHWXUQ�
WR�WKH�FDELQ��MXPSHG�IURP�WKH�QHDUHVW�H[LW��/��GRRU��DQG�ODQGHG�RQ�WKH�GHWDFKHG�VOLGH�O\LQJ�RQ�
WKH�JURXQG���

([FHSW�IRU�WKH�&RPPDQGHU�DQG�WKH�VHQLRU�FDELQ�FUHZPHPEHU�ZKR�HYDFXDWHG�DIWHU�
WKH� FHQWHU� ZLQJ� WDQN� H[SORVLRQ�� DOO� RI� WKH� RWKHU� RFFXSDQWV� HYDFXDWHG� YLD� WKH� RSHUDWLRQDO�
HVFDSH�VOLGHV�LQ�DSSUR[LPDWHO\���PLQXWHV����VHFRQGV���

)LJXUH����VKRZV�DQ�DSSUR[LPDWH�WLPHOLQH�LOOXVWUDWLQJ�WKH�DYDLODELOLW\�RI�WKH�HPHUJHQF\�
H[LWV�GXULQJ�WKH�HYDFXDWLRQ��

�

�
��������� (YDFXDWLRQ�TXHVWLRQQDLUH���

9ROXQWDU\�VDIHW\�TXHVWLRQQDLUHV�ZHUH�GHYHORSHG�WR�FROOHFW�GDWD�DERXW�WKH�HYDFXDWLRQ�
RSHUDWLRQ�� 2I� ���� SDVVHQJHU� TXHVWLRQQDLUHV� GLVWULEXWHG�� ��� ZHUH� UHWXUQHG�� SURYLGLQJ�
LQIRUPDWLRQ�IURP�����SDVVHQJHUV��7KH�SDVVHQJHU�UHVSRQVH�UDWLR�����SHUFHQW��ZDV�FRQVLGHUHG�
E\� WKH� ,QYHVWLJDWLRQ� DV� D� JRRG� RYHUDOO� UHSUHVHQWDWLRQ� RI� WKH� HYHQWV� DV� WKH\� DIIHFWHG� WKH�
SDVVHQJHUV�RQ�ERDUG��$OO�RI�WKH�FDELQ�FUHZPHPEHUV�UHVSRQGHG��

7KH� TXHVWLRQQDLUHV� ZHUH� VXSSRUWHG� E\� D� FDELQ� OD\RXW�� ZKLFK� LOOXVWUDWHG� WKH�
HPHUJHQF\�H[LWV�E\�WKHLU�GHVFULSWLRQ��7KH�TXHVWLRQV�FRYHUHG�WKH�SDVVHQJHU¶V�VHDW�ORFDWLRQ��
FDELQ�FRQGLWLRQ��SDVVHQJHU�GHVFULSWLRQ�RI�WKH�$FFLGHQW��WKH�HYDFXDWLRQ��SDVVHQJHU�EHKDYLRU��
VLJQV�RI�VPRNH�RU�ILUH��HPHUJHQF\�VXSSRUW��DQG�DQ\�LQMXULHV�VXVWDLQHG���

2I�WKH����SDVVHQJHU�UHVSRQGHQWV�����VWDWHG�WKDW�WKH\�DQG�WKHLU�FRPSDQLRQV�UHWULHYHG�
DQG�EURXJKW�WKHLU�SHUVRQDO�EHORQJLQJV�ZLWK�WKHP�GXULQJ�WKH�HYDFXDWLRQ��7KH�SHUVRQDO�LWHPV�
UDQJHG�IURP�SDVVSRUW�EDJV�WR�RQH�RU�PRUH�FDUU\�RQ�EDJV��

�������������������������������������������������
�
���� 7KH� LQYHVWLJDWLRQ�GHYHORSHG�D�SDVVHQJHU�TXHVWLRQQDLUH� WR�DFTXLUH� ILUVW�KDQG�DFFRXQWV�RI�SDVVHQJHU�EHKDYLRU�GXULQJ�WKH�

HYDFXDWLRQ�RI�WKH�$LUFUDIW��7KH�FRQWHQW�RI�WKH�TXHVWLRQQDLUH�ZDV�DOLJQHG�WR�TXHVWLRQV�VXJJHVWHG�E\�,&$2�Document 9756  ֩ 
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6OLGH�GHWDFKHV�IURP�$LUFUDIW�GRRU
7LPLQJ��P�V�

6OLGH�GHSOR\HG�EXW�ZLQG�DIIHFWHG
6PRNH�RXWVLGH
'RRU�QRW�RSHQHG�GXH�WR�H[WHUQDO�VPRNH�DQG�ILUH
'RRU�RSHQHG�EXW�FORVHG�LPPHGLDWHO\�GXH�WR�H[WHUQDO�VPRNH
6OLGH�GHSOR\HG�EXW�ZLQG�DIIHFWHG

6OLGH�GHSOR\HG�EXW�ZLQG�DIIHFWHG

)RUZDUG�FDELQ�HYDFXDWLRQ�FRPSOHWHG

5��HYDFXDWLRQ�FRPSOHWHG
6OLGH�EHFRPHV�ZLQG�DIIHFWHG

5��HYDFXDWLRQ�FRPSOHWHG

6OLGH�DYDLODEOH 6OLGH�QRW�DYDLDEOH

)LJXUH�����7LPHOLQH�IRU�HPHUJHQF\�H[LW�DYDLODELOLW\�GXULQJ�HYDFXDWLRQ�



� �

)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� ����

9LGHRV� SURYLGHG� E\� WKH� UHVSRQGHQWV� DVVLVWHG� WKH� ,QYHVWLJDWLRQ� LQ� GHWHUPLQLQJ� D�
WLPHOLQH�RI�NH\�HYHQWV�GXULQJ�WKH�HYDFXDWLRQ�DQG�WKH�VXEVHTXHQW�ILUHILJKWLQJ�RSHUDWLRQ��7KH�
TXHVWLRQQDLUH�UHVSRQVH�GDWD�UHYHDOHG�WKDW��

�� 2QO\�WKH�&RPPDQGHU�DQG�WKH�VHQLRU�FDELQ�FUHZPHPEHU�HYDFXDWHG�IURP�WKH�
/��GRRU��

�� 7KUHH�SDVVHQJHUV�DQG�RQH�FDELQ�FUHZPHPEHU�HYDFXDWHG�IURP�WKH�5��GRRU��

�� 6HYHQ�SDVVHQJHUV�DQG�QLQH�FDELQ�FUHZPHPEHUV�HYDFXDWHG�IURP�WKH�5��GRRU���

�� 6L[W\�VHYHQ�SDVVHQJHUV�����SHUFHQW�RI�WKH�UHVSRQGHQWV��HYDFXDWHG�IURP�WKH�
5��GRRU��

�� )RUW\�WZR�SDVVHQJHUV�����SHUFHQW�RI�WKH�UHVSRQGHQWV��HYDFXDWHG�IURP�WKH�/��
GRRU��

�� 6HYHQWHHQ� SDVVHQJHUV� DQG� VL[� FDELQ� FUHZPHPEHUV� ���� SHUFHQW� RI� WKH�
UHVSRQGHQWV��HYDFXDWHG�IURP�WKH�5��GRRU��

�� ���SHUFHQW�RI�WKH�SDVVHQJHUV�HYDFXDWHG�XVLQJ�WKH�ULJKW�VLGH�H[LWV��ZKLFK�ZDV�
WKH�VLGH�RI�WKH�ILUHILJKWLQJ�RSHUDWLRQ���

�� ���SHUFHQW�RI�WKH�SDVVHQJHUV�HYDFXDWHG�LQ�D�GLUHFWLRQ�DZD\�IURP�WKH�VPRNH�
DQG�WRZDUGV�WKH�GLUHFWLRQ�RI�WKH�ZLQG���

�� $W�WKH�HQG�RI�WKH�HYDFXDWLRQ��H[FHSW�IRU�WKH�VHQLRU�FDELQ�FUHZPHPEHU��DOO�RI�
WKH�FDELQ�FUHZPHPEHUV�HYDFXDWHG�IURP�WKH�ULJKW�VLGH�GRRUV��

�� ���SHUFHQW�RI�DOO�RFFXSDQWV�HYDFXDWHG�WKURXJK�WKH�WKUHH�H[LWV�5���5��DQG�/���
)LJXUH����VKRZV�WKH�VHDW�ORFDWLRQV�DQG�H[LWV�XVHG��3DVVHQJHUV�ZKR�GLG�QRW�UHVSRQG�

WR�WKH�TXHVWLRQQDLUH�DUH�UHSUHVHQWHG�E\�JUH\�GRWV��

�
)LJXUH�����3DVVHQJHU�VHDWLQJ�DOORFDWLRQ�DQG�HPHUJHQF\�H[LW�VWDWXV�

2QH�SDVVHQJHU��VHDWHG�QH[W�WR�WKH�ULJKW�VLGH�RYHU�ZLQJ�H[LW��5����VWDWHG�WKDW�KH�ZDV�
GLUHFWHG�WR�WKH�IURQW�RI�WKH�FDELQ�WR�HYDFXDWH�IURP�RQH�RI�WKH�IRUZDUG�H[LWV��EXW�KH�ZDV�WKHQ�
GLUHFWHG�EDFN�EHFDXVH�WKH�IRUZDUG�H[LWV�ZHUH�EORFNHG��7KLV�SDVVHQJHU�SDVVHG�WKURXJK�GHQVH�
VPRNH�LQ�WKH�FHQWHU�FDELQ�RQ�KLV�ZD\�WR�H[LW�IURP�WKH�5��GRRU��

2QH� SDVVHQJHU�� VHDWHG� IRUZDUG� RI� WKH� /�� GRRU�� ZDV� GLUHFWHG� WR� WKH� /�� GRRU� IRU�
HYDFXDWLRQ��:KHQ�VKH�DUULYHG�DW�WKH�/��H[LW��VKH�IRXQG�LW�EORFNHG��6KH�UHWXUQHG�WR�HYDFXDWH�
IURP�WKH�/��GRRU�EXW�WKDW�H[LW�ZDV�DOVR�EORFNHG��7KLV�SDVVHQJHU�HYDFXDWHG�IURP�WKH�5��H[LW��
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$�SDVVHQJHU�QH[W�WR�KHU�LQLWLDOO\�ZHQW�WR�WKH�/��H[LW��WKHQ�WR�WKH�/��H[LW��DQG�KH�HYDFXDWHG�IURP�
WKH�5��H[LW��ZKHUH�KH�VDZ�OHVV�SDVVHQJHUV�HYDFXDWLQJ�WKDQ�DW�WKH�5��GRRU��

$�SDVVHQJHU��VHDWHG�IRUZDUG�RI�WKH�5��GRRU��ZDV�GLUHFWHG�WR�H[LW�IURP�WKH�5��GRRU��
EXW�ZKHQ�KH�UHDFKHG�WKH�GRRU��LW�ZDV�DOUHDG\�EORFNHG��7KH�FHQWHU�FDELQ�ZDV�ILOOHG�ZLWK�GHQVH�
VPRNH� WKDW� OLPLWHG�KLV� YLVLELOLW\��+H� LGHQWLILHG�GD\OLJKW�FRPLQJ� IURP� WKH�DIW�FDELQ��ZKHUH�KH�
HYDFXDWHG�IURP�WKH�5��GRRU��ZLWK�WKH�DVVLVWDQFH�RI�D�FDELQ�FUHZPHPEHU��

$�IDPLO\��VHDWHG�LQ�WKH�IRUZDUG�HFRQRP\�FODVV�VHFWLRQ�RI�WKH�FDELQ��OHIW�WKHLU�VHDWV�WR�
HYDFXDWH�IURP�WKH�5��GRRU��EXW�ZKHQ�WKH\�UHDOL]HG�WKDW� WKHLU���\HDU�GDXJKWHU�ZDV�QRW�ZLWK�
WKHP��WKH\�GHFLGHG�WR�WXUQ�EDFN��7KLV�REVWUXFWHG�RWKHU�SDVVHQJHUV¶�HYDFXDWLRQ�XQWLO�D�FDELQ�
FUHZPHPEHU�SHUVXDGHG�WKH�IDPLO\�WKDW�WKH�FUHZ�ZRXOG�WDNH�FDUH�RI�WKHLU�GDXJKWHU��7KH�IDPLO\�
HYDFXDWHG�IURP�WKH�5��GRRU��7KH�GDXJKWHU�H[LWHG�WKH�$LUFUDIW�IURP�WKH�5��GRRU��

$�SDVVHQJHU�VWDQGLQJ�LQ�WKH�OHIW�DLVOH�RI�WKH�DIW�FDELQ�ZDV�HPRWLRQDOO\�RYHUFRPH�E\�
WKH�$FFLGHQW�DQG�ZDV�XQDEOH�WR�PRYH�FDXVLQJ�DQ�REVWUXFWLRQ�IRU�RWKHU�SDVVHQJHUV�ZKR�ZHUH�
LQWHQGLQJ�WR�HYDFXDWH�IURP�WKH�/��GRRU��%\�WKH�WLPH�D�FDELQ�FUHZPHPEHU�ZDV�DEOH�WR�DVVLVW�
WKH�SDVVHQJHU�WRZDUGV�WKH�/��GRRU��WKH�HVFDSH�VOLGH�KDG�EHHQ�OLIWHG�E\�WKH�ZLQG�DQG�EORFNHG�
WKH� H[LW�� 7KH� GLVWUHVVHG� SDVVHQJHU� ZDV� GLUHFWHG� WR� WKH� 5�� GRRU� DQG� HYDFXDWHG� ZLWK� WKH�
UHPDLQLQJ�SDVVHQJHUV��
����������&UHZ�FRPPXQLFDWLRQ�

7KH�FDELQ�FUHZPHPEHUV�VWDWHG�WKDW�WKH\�FRPPXQLFDWHG�ZLWK�SDVVHQJHUV�DQG�RWKHU�
FDELQ�FUHZ�GXULQJ�WKH�HYDFXDWLRQ�YHUEDOO\�DQG�GLG�QRW�XVH�PHJDSKRQHV���

7KH�QRLVH�OHYHO�LQ�WKH�FDELQ�KLQGHUHG�FRPPXQLFDWLRQ�DPRQJ�WKH�FUHZPHPEHUV�DQG�
EHWZHHQ� WKHP� DQG� WKH� SDVVHQJHUV�� &DELQ� FUHZPHPEHUV� ZKR� ZHUH� QRW� DVVLJQHG� WR� GRRU�
SRVLWLRQV�DVVLVWHG�LQ�WKH�HYDFXDWLRQ�E\�XSGDWLQJ�RWKHU�FUHZPHPEHUV�ZLWK�LQIRUPDWLRQ�DQG�E\�
UHGLUHFWLQJ�SDVVHQJHUV���

:KHQ� WKH�FHQWHU�FDELQ�KDG� ILOOHG�ZLWK�GHQVH�VPRNH�� FRPPXQLFDWLRQ�EHWZHHQ� WKH�
FDELQ�FUHZPHPEHUV�ZDV�WKHQ�UHVWULFWHG�WR�WKH�H[LWV�QHDU�WKHLU�FXUUHQW�ORFDWLRQ��

$W� WKH� HQG� RI� WKH� HYDFXDWLRQ�� WKH� FDELQ� FUHZPHPEHU� DW� WKH� /�� GRRU� XVHG� D�
PHJDSKRQH�WR�DGYLVH�WKH�UHPDLQLQJ�FDELQ�FUHZPHPEHUV�WR�HYDFXDWH��
����������3URWHFWLYH�EUHDWKLQJ�HTXLSPHQW��3%(��

7KUHH�FDELQ�FUHZPHPEHUV�DQG� WKH�&RPPDQGHU�GRQQHG�3%(�DQG�FRPPHQFHG�D�
FDELQ�VHDUFK�IRU�SDVVHQJHUV���

6L[� FDELQ� FUHZPHPEHUV� UHSRUWHG� WKDW� WKH\� KDG� GLIILFXOW\� LQ� RSHQLQJ� WKH� 3%(�
FRQWDLQHU��RU�WKH�SODVWLF�SRXFK��7KH�FUHZPHPEHUV�KDG�SUREOHPV�LQ�VOLGLQJ�WKH�PHWDO�ODWFK�RI�
WKH�FRQWDLQHU�OLG��DQG�DOVR�LQ�WHDULQJ�RSHQ�WKH�SODVWLF�SRXFK��'XULQJ�WKH�ILUHILJKWLQJ��DIWHU�WKH�
LPSDFW�� ILUHILJKWLQJ�H[WLQJXLVKLQJ�DJHQW� IURP�RXWVLGH�WKH�$LUFUDIW�HQWHUHG�WKH�FDELQ�FRYHULQJ�
WKH�FDELQ�LQWHULRU�DGGHG�WR�WKH�GLIILFXOWLHV��

7KH�3%(�PDQXIDFWXUHU�LQIRUPHG�WKH�,QYHVWLJDWLRQ�WKDW�WKHUH�KDG�EHHQ�QR�UHSRUWV�RI�
GLIILFXOWLHV� LQ� XVLQJ� WKH� 3%(� LQ� QRUPDO� FRQGLWLRQV�� 7KH� PDQXIDFWXUHU� DJUHHG� ZLWK� WKH�
FUHZPHPEHUV¶�VWDWHPHQWV��WKDW�ZHW�FRQGLWLRQV�FRXOG�PDNH�LW�PRUH�GLIILFXOW�WR�PDLQWDLQ�D�JRRG�
JULS�RI�WKH�SODVWLF�SRXFK�DQG�WHDU�VWULSV���
������� 3DVVHQJHU�HYDFXDWLRQ�PDQDJHPHQW� 

3DVVHQJHUV�HYDFXDWHG� IURP�WKH�$LUFUDIW�RQ�ERWK�VLGHV��EXW�PDLQO\� WKURXJK� WKH�DIW�
GRRUV��7KH�$5))6�KDG�DOUHDG\�FRPPHQFHG�ILUHILJKWLQJ�RQ�WKH�ULJKW�VLGH�DIW�RI�WKH�ZLQJ��QHDU�
WKH�5��GRRU��HPSOR\LQJ�WZR�0)9V��(YDFXDWHG�SDVVHQJHUV�KDG�WR�ILQG�D�SDVVDJH�EHWZHHQ�WKH�
0)9V�DQG�WKH�VLGHOLQH�ILUHILJKWHUV�LQ�RUGHU�WR�H[LW�WKH�$FFLGHQW�VLWH��3DVVHQJHUV�ZHUH�REVHUYHG�
DVVHPEOHG�LQ�WZR�JURXSV�RQ�ERWK�VLGHV�RI�WKH�$LUFUDIW���
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:KLOH�LW�ZDV�REVHUYHG�WKDW�DW�VRPH�SRLQW��SDVVHQJHUV�ZHUH�JXLGHG�DZD\�IURP�WKH�
$LUFUDIW�DIWHU�HYDFXDWLQJ�XVLQJ�WKH�OHIW�DIW�GRRU��/����ILUHILJKWHUV�RQ�WKH�ULJKW�VLGH�RI�WKH�$LUFUDIW�
ZHUH�SUH�RFFXSLHG�ZLWK�UHPRYLQJ�SDVVHQJHUV�IURP�WKH�HVFDSH�VOLGHV��3ULRU�WR�WKH�H[SORVLRQ�
RI�WKH�FHQWHU�ZLQJ�WDQN��LW�ZDV�REVHUYHG�WKDW�DQ�HIIHFWLYH�SDVVHQJHU�HYDFXDWLRQ�PDQDJHPHQW�
V\VWHP� �3(06�� ZDV� QRW� EHLQJ� LPSOHPHQWHG� WR� VHFXUH� D� VDIH� SDVVDJH� IRU� SDVVHQJHUV�
HYDFXDWLQJ�IURP�WKH�ULJKW�VLGH�GRRUV��6HYHUDO�SDVVHQJHUV�UHPDLQHG�QHDU�WKH�$FFLGHQW�VLWH�WR�
WDNH�SKRWRJUDSKV�DQG�UHFRUG�YLGHR��DQG�VRPH�ZHUH�REVHUYHG�ZLWKRXW�VKRHV��$W�WKDW�WLPH��WKH�
DVVHPEO\�DUHD�KDG�QRW�\HW�EHHQ�GHWHUPLQHG��7KLV�FDXVHG�D�FRQVWDQW�IORZ�RI�SDVVHQJHUV�WR�
ZDON�DFURVV�WKH�FORVHG�UXQZD\���/���5�DQG�WD[LZD\�1RYHPEHU��

6HYHUDO� SDVVHQJHUV� KDG� DOUHDG\� DVVHPEOHG� FORVH� WR� D� PDLQWHQDQFH� KDQJDU� *��
EHORQJLQJ�WR�WKH�$LUFUDIW�2SHUDWRU��ORFDWHG�DSSUR[LPDWHO\�����P�IURP�WKH�$LUFUDIW��7KLV�KDQJDU�
EHFDPH�WKH�WULDJH�DQG�DVVHPEO\�DUHD���

0HGLFDO�VXSSRUW�ZDV�SURYLGHG�WR�WKH�SDVVHQJHUV�E\�WKH�ORFDO�KHDOWK�DXWKRULW\��DQG�
SDVVHQJHUV�ZKR�H[KLELWHG�VLJQV�RI�KHDW�VWUHVV�DQG�H[KDXVWLRQ�ZHUH�FKHFNHG�E\�WKH�PHGLFDO�
WHDP�DQG�JLYHQ�PHGLFDO�DLG��3DVVHQJHUV�ZKR�VXIIHUHG�IURP�YDULRXV�OHYHOV�RI�VHYHULW\�RI�FKHVW��
KHDG�� QHFN�� OHJ� SDLQ�� KHDW� H[KDXVWLRQ�� VPRNH� LQKDODWLRQ�� GLIILFXOW\� LQ� EUHDWKLQJ�� DQG�
K\SHUWHQVLRQ��ZHUH�WUDQVSRUWHG�WR�KRVSLWDOV�IRU�IXUWKHU�PHGLFDO�FDUH���

$IWHU� VSHQGLQJ� DERXW� ��� PLQXWHV� DW� WKH� DVVHPEO\� DUHD�� WKH� SDVVHQJHUV� ZHUH�
WUDQVSRUWHG�WR�WKH�VXUYLYRUV¶�UHFHSWLRQ�FHQWHU��65&����

����� 7HVWV�DQG�5HVHDUFK�
�������� $LUFUDIW�HOHFWURQLF�FRPSRQHQWV�

6HYHUDO� $LUFUDIW� V\VWHPV� HOHFWURQLF� FRPSRQHQWV� ZHUH� VKLSSHG� WR� WKH� RULJLQDO�
HTXLSPHQW�PDQXIDFWXUHUV¶�IRU�GHWDLOHG�H[DPLQDWLRQ��7KHVH�LQFOXGHG�FRPSRQHQWV�RI�V\VWHPV�
UHVSRQVLEOH�IRU�DXWRIOLJKW��ZHDWKHU�UDGDU��(*3:6�DQG�HQJLQH�WKUXVW�PDQDJHPHQW���

7KH�FRPSRQHQWV�ZKLFK�ZHUH�H[DPLQHG�LQFOXGHG��WKH�HQJLQH�HOHFWURQLF�FRQWUROOHUV��
HOHFWURQLF�XQLWV�IURP�WKH�DXWRSLORW�IOLJKW�GLUHFWRU�V\VWHP��WKH�SUHGLFWLYH�ZHDWKHU�UDGDU�XQLWV��WKH�
(*3:6�XQLWV��HOHFWURQLF�FDUGV� IURP� WKH�$LUFUDIW� LQIRUPDWLRQ�PDQDJHPHQW�V\VWHP��DQG� WKH�
SUR[LPLW\�VHQVLQJ�HOHFWURQLF�XQLWV���

7KH�WKUXVW�OHYHU�DVVHPEO\�DQG�WKH�72�*$�VZLWFKHV��FRXOG�QRW�EH�WHVWHG�DV�WKH\�ZHUH�
FRQVXPHG�E\�ILUH���

7KH� H[DPLQDWLRQ� UHSRUWV� IRU� WKH�ZHDWKHU� UDGDU� DQG�(*3:6� LQGLFDWHG� WKDW� WKHVH�
V\VWHPV� ZHUH� IXQFWLRQLQJ� FRUUHFWO\� XS� WR� WKH� WLPH� RI� WKH� $FFLGHQW� DQG� ZHUH� FDSDEOH� RI�
SURYLGLQJ�SUHGLFWLYH�DQG�LPPHGLDWH�ZLQGVKHDU�ZDUQLQJV�WR�WKH�IOLJKW�FUHZ��

7KH�IROORZLQJ�LV�D�VXPPDU\�RI�WKH�UHSRUW�SURYLGHG�E\�WKH�PDQXIDFWXUHU�RI�WKH�ZHDWKHU�
UDGDU��

�� 7KH� V\VWHP� IXQFWLRQV� E\� PHDVXULQJ� WKH� WLPH� EHWZHHQ� WUDQVPLWWLQJ� DQG�
UHFHLYLQJ� HQHUJ\� ZKLFK� LV� UHIOHFWHG� E\� PRLVWXUH�� )RU� 8$(����� WKH� ZLQG�
FRQGLWLRQV� WKDW�H[LVWHG�KDG�QR�UHSRUWHG�RU�SHUFHSWLEOH�PRLVWXUH� LQ� WKH�DLU� IRU�
UHIOHFWLYLW\� DQG� WKH� SUHVHQFH� RI� GXVW� LQ� WKH� DLU� LV� W\SLFDOO\� LQVXIILFLHQW� IRU�
GHWHFWLRQ���

�� 8$(����)'5�GDWD�UHFRUGHG�ZLQG�FRQGLWLRQV�WKDW�ZRXOG�QRW�KDYH�FDXVHG�WKH�
SUHGLFWLYH�ZLQGVKHDU�WR�SURYLGH�D�FDXWLRQ�RU�DOHUW��
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�� RTCA DO-220 GRFXPHQW���GHVFULEHV� WKH� SUHGLFWLYH� ZLQGVKHDU� DOHUW� V\VWHP�
DQG�WKH�³SHUIRUPDQFH�GHJUDGLQJ´�FRQGLWLRQV�UHTXLUHG�IRU�WKH�V\VWHP�WR�SURYLGH�
FDXWLRQ� DQG� DOHUW� PHVVDJHV�� ,Q� D� ³SHUIRUPDQFH� GHJUDGLQJ´� FRQGLWLRQ�� D�
GRZQZDUG�PRYHPHQW�RI�DLU�UHVXOWV� LQ�WKH�DLUFUDIW�ILUVW�DUULYLQJ�DW�D�KHDGZLQG��
SDVVLQJ�WKURXJK�WKH�YHUWLFDO�DLU�FROXPQ�DQG�WKHQ�WKURXJK�D�WDLOZLQG��7KH�ZLQG�
FRQGLWLRQV� UHFRUGHG�E\� WKH�8$(����)'5�ZHUH� LQYHUVH�� LQ�ZKLFK� WKH�DLUFUDIW�
HQFRXQWHUHG�D�WDLOZLQG��IROORZHG�E\�D�KHDGZLQG��

$V�GHVLJQHG��WKH�(*3:6�PDQXIDFWXUHU�VWDWHG�WKDW�WKH�(*3:6�LVVXHG�RQH�DGYLVRU\�
PHVVDJH�� µORQJ� ODQGLQJ¶��DQG�RQH�ZDUQLQJ�� µGRQ¶W�VLQN¶��GXULQJ� WKH�$FFLGHQW�VHTXHQFH��7KH�
(*3:6�GLG�QRW�GHWHFW�D�ZLQGVKHDU�FRQGLWLRQ��

7KH�,QYHVWLJDWLRQ�UHYLHZHG�WKH�H[DPLQDWLRQ�UHSRUWV�DQG�GLG�QRW�ILQG�DQ\�HYLGHQFH�RI�
DQ\�FRPSRQHQW�RU�V\VWHP�PDOIXQFWLRQV���
�������� $LUFUDIW�Performance Evaluation�

7KH�$LUFUDIW�PDQXIDFWXUHU�ZDV�UHTXHVWHG�WR�FRQGXFW�DQ�DLUFUDIW�SHUIRUPDQFH�DQDO\VLV�
WKDW�ZDV�SUHVHQWHG�WR�WKH�,QYHVWLJDWLRQ�DV�D�Performance Evaluation22.  

$GGLWLRQDOO\�� WKH� HYDOXDWLRQ� GHWHUPLQHG� ZKHWKHU� WKH� $LUFUDIW� FRXOG� KDYH� VDIHO\�
FRQWLQXHG�WKH�ODQGLQJ�LQ�WKH�UHPDLQLQJ�DYDLODEOH�UXQZD\�OHQJWK��DQG�DW�ZKDW�SRLQW��DIWHU�WKH�
LQLWLDWLRQ�RI�WKH�JR�DURXQG��FRXOG�WKH�WKUXVW�OHYHUV�EH�DGYDQFHG�WR�HQDEOH�D�VDIH�JR�DURXQG�WR�
EH�IORZQ��
��������� 3RVVLELOLW\�RI�VXFFHVVIXO�ODQGLQJ�LQ�WKH�UHPDLQLQJ�DYDLODEOH�UXQZD\�OHQJWK�

7KH� HYDOXDWLRQ� FDOFXODWLRQV� FRQVLGHUHG� WKH�$LUFUDIW� FRQILJXUDWLRQ� DQG� GU\� UXQZD\�
VXUIDFH�WR�GHWHUPLQH�ZKHWKHU�VXIILFLHQW�UXQZD\�OHQJWK�UHPDLQHG�DIWHU�ERWK�PDLQ�ODQGLQJ�JHDU�
ZHUH�RQ�JURXQG��ZKLFK�ZDV�WKUHH�VHFRQGV�DIWHU�WKH�LQLWLDO�WRXFKGRZQ��7KLV�ZDV�RQH�VHFRQG�
EHIRUH� WKH� &RPPDQGHU� FDOOHG� IRU� D� µJR�DURXQG¶� DQG� SULRU� WR� WKH� µORQJ� ODQGLQJ¶� DXWRPDWHG�
FRFNSLW�DQQXQFLDWLRQ��7KH�$LUFUDIW�JURXQG�VSHHG�ZDV�����NW�ZKHQ�ERWK�PDLQ�JHDU�ZHUH�RQ�
JURXQG���

7KH�HYDOXDWLRQ�VKRZHG�WKDW��WR�UHPDLQ�ZLWKLQ�WKH�/'$��������P��RI�UXQZD\���/��DQ�
DXWREUDNH�OHYHO�RI�DW�OHDVW�µ�¶��RU�DSSOLFDWLRQ�RI�PD[LPXP�PDQXDO�EUDNLQJ��ZLWK�RU�ZLWKRXW�WKH�
XVH�RI�UHYHUVH�WKUXVW��ZRXOG�KDYH�EHHQ�UHTXLUHG��,I�DXWREUDNH�OHYHO�µ�¶�ZDV�VHOHFWHG��DGGLWLRQDO�
DSSOLFDWLRQ�RI�PDQXDO�EUDNH�ZRXOG�KDYH�WKH�HIIHFW�RI�UHGXFLQJ�WKH�VWRSSLQJ�GLVWDQFH�WR�VWD\�
ZLWKLQ�WKH�/'$��)RU�8$(����IOLJKW��RI�WKH�IRXU�VHOHFWDEOH�DXWREUDNH�OHYHOV��WKH�IOLJKW�FUHZ�KDG�
VHOHFWHG�OHYHO�µ�¶�IRU�WKH�ODQGLQJ��

7DEOH� �� JLYHV� WKH� Performance Evaluation VWRSSLQJ� GLVWDQFHV� IURP� WKH� UXQZD\�
WKUHVKROG��

�
�
�
�
�

�������������������������������������������������
�
���� 5DGLR� 7HFKQLFDO� &RPPLVVLRQ� IRU� $HURQDXWLFV� �57&$�� DO-220� GRFXPHQW� LV� WLWOHG� Minimum Operational Performance 

Standards for Airborne Radar Systems.�
���� %RHLQJ�Performance Evaluation�UHIHUHQFH�66-ZB-H200-ASI-19004�LVVXHG�RQ���6HSWHPEHU�������)RU�WKLV�HYDOXDWLRQ��%RHLQJ�

XVHG�WKH�VDPH�VLPXODWLRQ�PRGHO�RI�DLUFUDIW�FHUWLILFDWLRQ�DQG�IOLJKW�FUHZ�WUDLQLQJ��
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7DEOH����Performance Evaluation�VWRSSLQJ�GLVWDQFH�IURP�WKUHVKROG�>VRXUFH��%RHLQJ@�

'LVWDQFH�IURP�UXQZD\�WKUHVKROG�
�P��

$XWREUDNH�OHYHO� 0DQXDO�EUDNLQJ�

�� �� �� 0$;� 0$;�

5HYHUVH�WKUXVW�
VHWWLQJ�

1RQH� ������ ������ ������ ������ ������

0D[LPXP� ������ ������ ����� ������ ������

�
��������� *R�DURXQG�LQLWLDWHG�DIWHU�WRXFKGRZQ�

7KH�Performance Evaluation�XVHG�WKH�$LUFUDIW�)'5�GDWD�LQ�RUGHU�WR�GHWHUPLQH�WKH�
ODVW�SRLQW�LQ�WLPH�ZKHQ�WKH�WKUXVW�OHYHUV�FRXOG�KDYH�EHHQ�DGYDQFHG�WR�SHUIRUP�D�VXFFHVVIXO�
JR�DURXQG���

7KH� HYDOXDWLRQ� VKRZHG� WKDW�PDLQWDLQLQJ� WKH� VDPH� SLWFK� DWWLWXGH� DV� WKH� $FFLGHQW�
IOLJKW��HLJKW�VHFRQGV�DIWHU�WKH�&RPPDQGHU�FDOOHG�IRU�D�µJR�DURXQG¶��SXVKLQJ�WKH�72�*$�VZLWFK�
DW��������VHFRQGV�)'5�WLPH��ZKLFK�FRUUHVSRQGV�WR�WKH�WLPH�WKDW�WKH�ODQGLQJ�JHDU�OHYHU�ZDV�
PRYHG�WR�¶XS¶��WKH�$LUFUDIW�FRXOG�KDYH�DFKLHYHG�D�SRVLWLYH�UDWH�RI�FOLPE�DV�WKH�HQJLQH�WKUXVW�
LQFUHDVHG��$IWHU�WKH�72�*$�VZLWFK�SXVK��WKH�$�7�ZRXOG�KDYH�PRYHG�WKH�WKUXVW�OHYHUV�ZLWK�D�
PD[LPXP�UDWH�RI������GHJUHHV�SHU�VHFRQG��WR�DFKLHYH�DQ�(35�RI�������LQ�DSSUR[LPDWHO\�HLJKW�
VHFRQGV��'XULQJ�WKLV�WLPH��WKH�$LUFUDIW�ZRXOG�KDYH�GHVFHQGHG�DQG�WKH�PLQLPXP�UDGLR�DOWLWXGH�
UHDFKHG�E\� WKH�$LUFUDIW� WR�VDIHO\� IO\�DZD\� LQ� WKH�K\SRWKHWLFDO�VFHQDULR�ZDV����IW��)LJXUH����
LOOXVWUDWHV�WKH�FDOFXODWHG�VLPXODWLRQ����

)RU�8$(�����WKH�DFWXDO�WKUXVW�OHYHU�LQFUHDVH��ZKLFK�ZDV�D�PDQXDO�DGYDQFHPHQW�E\�
WKH� &RPPDQGHU� DW� ������� VHFRQGV� )'5� WLPH�� ZDV� SHUIRUPHG� ILIWHHQ� VHFRQGV� DIWHU� WKH�
&RPPDQGHU�FDOOHG�IRU�D�µJR�DURXQG¶��

�
)LJXUH�����&DOFXODWHG�JR�DURXQG�DIWHU�72�*$�VZLWFK�SXVK�>VRXUFH��%RHLQJ@�

�������������������������������������������������
�
���� 7+5277/(�326,7,21�LQ�ILJXUH����UHIHUV�WR�WKUXVW�OHYHU�SRVLWLRQ��

&RS\ULJKW���%RHLQJ��5HSULQWHG�ZLWK�
SHUPLVVLRQ�RI�WKH�%RHLQJ�&RPSDQ\
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�������� /��FDELQ�FUHZ�VHDW�H[DPLQDWLRQ�
7KH�/��FDELQ�FUHZ�VHDW�SDUWV�UHFRYHUHG�IURP�

WKH�$LUFUDIW�ZHUH�VHQW�WR�WKH�176%�PDWHULDOV�ODERUDWRU\�
LQ� :DVKLQJWRQ�� '&�� WKH� 8QLWHG� 6WDWHV�� 7KH�
H[DPLQDWLRQ� IRXQG� WKDW� WKH� OHIW� VHDW� SDQ� OHYHU� ZDV�
WZLVWHG�RXWZDUGV�DW�WKH�DWWDFKPHQW�ORFDWLRQ�RI�WKH�VHDW�
SDQ� OHYHU� VWRS� DQG� ORZHU� EDFN� SLYRW�� 7KH� OHIW� ORZHU�
EDFN�SLYRW�VWRS�EROW��ILJXUH������DWWDFKHG�WR�WKLV�OHYHU��
ZDV� IRXQG�EHQW��7KH� ORZHU�EDFN�SLYRW�VWRS�EROW�KROH�
�ILJXUH� ���� RI� WKH� ULJKW� VHDW� SDQ� OHYHU� ZDV� IRXQG�
HORQJDWHG�ZLWK�D�SODVWLF�GHIRUPDWLRQ�RI�EDVH�PDWHULDO��

)URP� WKHVH� ILQGLQJV�� WKH� ,QYHVWLJDWLRQ�
FRQFOXGHG� WKDW� WKH� ULJKW� ORZHU� EDFN� SLYRW� VWRS� EROW�� PRVW� OLNHO\�� IUDFWXUHG� GXH� WR� D� IRUFH�
JHQHUDWHG�E\�WKH�$LUFUDIW�LPSDFW��7KLV�FDXVHG�WKH�ULJKW�VHDW�SDQ�EDVH�WR�EH�UHOHDVHG��DQG�WKH�
OHIW�ORZHU�EDFN�SLYRW�VWRS�WR�EH�H[WUDFWHG�IURP�LWV�SRVLWLRQ��FRPSOHWHO\�IROGLQJ�WKH�VHDW�EDVH�
GRZQ���

%HFDXVH�WKH�ZHLJKW�RI�WKH�FDELQ�FUHZPHPEHU�ZDV�VLPLODU�WR�WKDW�XVHG�IRU�FHUWLILFDWLRQ�
FRQIRUPLW\�WHVW����WKH�LPSDFW�IRUFH�PRVW�OLNHO\�H[FHHGHG�WKH�FDELQ�FUHZ�VHDW�GHVLJQ�OLPLWDWLRQV�
ZLWK�LWV�FHUWLILHG�VWDWLF��J�GRZQZDUG�IRUFH��DQG���J�FDQWHG�DW����GHJUHHV�G\QDPLF�GRZQZDUG�
IRUFH��

��

�������������������������������������������������
�
����� ,Q� FHUWLILFDWLRQ�FRQIRUPLW\� WHVW�� FDELQ�FUHZ�VHDWV� DUH�G\QDPLFDOO\� WHVWHG�ZLWK� ����� NJ�DQWKURSRPRUSKLF� WHVW� GXPPLHV� WR�

UHSOLFDWH�DQ�DYHUDJH�RFFXSDQW��

�
)LJXUH�����/��FDELQ�FUHZ�VHDW�SDQ�KROH�HORQJDWHG�>6RXUFH��176%@������

�
)LJXUH�����/��FDELQ�FUHZ�VHDW�SDQ�DQG�
OHIW�OHYHU�GLVWRUWLRQ�>6RXUFH��176%@�
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�������� /��GRRU�HVFDSH�VOLGH�H[DPLQDWLRQ�
7KH�/��GRRU�HVFDSH�VOLGH�ZDV�ORFDWHG�RQ�WKH�JURXQG�IRUZDUG�RI�WKH�/��H[LW��DQG�WKH�

XSSHU� JLUW� SDQHO� ZDV� IRXQG� FRQQHFWHG� WR� WKH� JLUWEDU�� 7KHVH� SDUWV� ZHUH� VHQW� WR� WKH� VOLGH�
PDQXIDFWXUHU���IRU�H[DPLQDWLRQ��

7KH�H[DPLQDWLRQ�IRXQG�WKDW�WKH�XSSHU�JLUW�SDQHO�ZDV�SHHOHG�IURP�WKH�VOLGH�DVVHPEO\�
DORQJ� WKH�ERQG� OLQH��7KH�DGKHVLYH�ERQG�EHWZHHQ�ERWK�VXUIDFHV�KDG�VHSDUDWHG�ZLWK� IDEULF�
FRDWLQJ�WUDQVIHU�SUHVHQW�RQ�ERWK�VLGHV�RI�WKH�ERQG�OLQH��LQGLFDWLQJ�DQ�DSSURSULDWH�ERQG�DW�WKH�
WLPH��7KH�ORZHU�JLUW�SDQHO�ZDV�WRUQ�DZD\�DORQJ�WKH�JLUW�VOHHYH�DW�WKH�JLUW�EDU��*LUW�IDEULF�ILEHUV�
ZHUH�PRUH�SURPLQHQWO\�GLVSOD\HG�RQ�WKH�DIW�VLGH�RI� WKH� WHDU�OLQH�� LQGLFDWLQJ� WKDW� WKH� WHDULQJ�
VWDUWHG�DW�WKH�DIW�HQG�RI�WKH�VOLGH�WR�JLUW�EDU�DWWDFKPHQW���

7KH� LQVSHFWLRQ� RI� WKH� VOLGH� SDFNERDUG� UHYHDOHG� GDPDJH� WR� WKH� VOLGH� UHOHDVH�
PHFKDQLVP�VLPLODU� WR�GDPDJH�REVHUYHG�RQ�VOLGH� UHOHDVH�PHFKDQLVPV�RI�D�SUHYLRXV�%����
DFFLGHQW���� $V� SDUW� RI� WKDW� LQYHVWLJDWLRQ�� G\QDPLF� WHVWLQJ� RI� WKH� UHOHDVH� PHFKDQLVP� ZDV�
FRQGXFWHG�E\� WKH�1DWLRQDO�7UDQVSRUWDWLRQ�6DIHW\�%RUDG�RI� WKH�8QLWHG�6WDWHV� �176%�� LQ�DQ�
HIIRUW�WR�GXSOLFDWH�WKH�IRUFH�UHTXLUHG�WR�FDXVH�D�VOLGH�SDFNERDUG�PHFKDQLVP�IDLOXUH��7KH�IDLOXUH�
ZDV�VXFFHVVIXOO\�GXSOLFDWHG�ZLWK�GRZQZDUG�IRUFHV�LQ�H[FHVV�RI���J��ZKLFK�LV�ZHOO�EH\RQG�WKH�
FHUWLILFDWLRQ�UHTXLUHPHQWV��

����� 2UJDQL]DWLRQDO�DQG�0DQDJHPHQW�,QIRUPDWLRQ�
������� 7KH�2SHUDWRU��

(PLUDWHV�ZDV�HVWDEOLVKHG�LQ�������DQG�ZDV�LVVXHG�DQ�DLU�RSHUDWRU�FHUWLILFDWH��$2&��
E\�WKH�*&$$��

$W�WKH�WLPH�RI�WKH�$FFLGHQW��WKH�2SHUDWRU¶V�IOHHW�FRQVLVWHG�RI�����DLUFUDIW�FRPSULVLQJ�
$LUEXV�$�����$�����$�����DQG�%RHLQJ�����YDULDQWV��

7KH�����DLUFUDIW�RI� WKH�%����IOHHW�FRPSULVHG�RI�SDVVHQJHU�DQG�IUHLJKWHU�YHUVLRQV��
7KH�����(5�YDULDQWV�ZDV�ILWWHG�ZLWK�5ROOV�5R\FH��55��7UHQW�����HQJLQHV������/5�ZLWK�*HQHUDO�
(OHFWULF� �*(��*(������%�HQJLQHV�� �����)UHLJKWHU�ZLWK�*(������%�HQJLQHV�� �����ZLWK�55�
7UHQW�����HQJLQHV������(5�ZLWK�*(������%/�HQJLQHV��DQG�����(5�8/5�ZLWK�*(������%/�
HQJLQHV���

,Q�������WKH�2SHUDWRU�KDG�������IOLJKW�GHFN�FUHZ�ZKLFK�FRQVLVWHG�RI�SUHGRPLQDQWO\�
H[SDWULDWH� SLORWV� RI� PL[HG� QDWLRQDOLWLHV�� %HWZHHQ� ����� DQG� ������ WKH� QXPEHU� RI� SLORWV�
LQFUHDVHG�E\������'XULQJ�WKLV�WZR�\HDU�SHULRG��WKH�2SHUDWRU¶V�IOHHW�RI�%����DLUFUDIW�LQFUHDVHG�
E\����DLUFUDIW�����

:LWKLQ�WKH�RUJDQL]DWLRQDO�VWUXFWXUH��IOLJKW�RSHUDWLRQV��IOLJKW�RSHUDWLRQV�TXDOLW\��IOLJKW�
WUDLQLQJ��IOLJKW�WUDLQLQJ�IDFLOLWLHV��FUHZ�RSHUDWLRQV�DQG�FRQWLQJHQF\�SODQQLQJ��JURXQG�RSHUDWLRQV��
HQJLQHHULQJ� DQG� DLUFUDIW� FRQWLQXLQJ� DLUZRUWKLQHVV� DQG� TXDOLW\� DVVXUDQFH�� ZHUH� XQGHU� WKH�
UHVSRQVLELOLW\� RI� WKH�&KLHI�2SHUDWLRQV�2IILFHU� �&22���ZKR�ZDV� WKH� GHOHJDWHG�$FFRXQWDEOH�
0DQDJHU���

7KH� SRVW� KROGHU� RI� WKH� *URXS� 6DIHW\� DQG� VDIHW\� PDQDJHPHQW� V\VWHP� �606��
GHSDUWPHQW�UHSRUWHG�GLUHFWO\�WR�WKH�$FFRXQWDEOH�0DQDJHU��)OLJKW�6DIHW\�ZDV�D�XQLW�ZLWKLQ�WKLV�
GHSDUWPHQW��

�������������������������������������������������
�
���� 7KH�H[DPLQDWLRQ� WRRN�SDUW� LQ� SUHVHQFH� RI� WKH�$FFUHGLWHG�5HSUHVHQWDWLYH� RI� WKH�8QLWHG�6WDWHV�� DQ�(YDFXDWLRQ�6\VWHPV�

(QJLQHHU�IURP�WKH�%RHLQJ�&RPSDQ\��DQG�WZR�PHPEHUV�IURP�WKH�VOLGH�PDQXIDFWXUHU��$LU�&UXLVHUV�&RPSDQ\���
���� 1DWLRQDO�7UDQVSRUWDWLRQ�6DIHW\�%RDUG�RI�WKH�8QLWHG�6WDWHV��176%��Final Accident Report - NTSB/AAR-14/01.�
���� 5HIHUHQFH�ZDV�PDGH�WR�(PLUDWHV�Annual Reports 2014-2015 and 2015-2016.�
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7KH� 2SHUDWRU¶V� 606� LV� EDVHG� RQ� D� V\VWHP� RI� GDWD� FROOHFWLRQ� WKURXJK� YDULRXV�
FKDQQHOV��ZKLFK�LQFOXGH�ZULWWHQ�UHSRUWV��UHFRUGHG�GDWD�DQG�OLQNV�IURP�WKH�7UDLQLQJ�DQG�$XGLW�
GHSDUWPHQWV�� 7KH� GDWD� LV� VKDUHG� DQG� DQDO\VHG� DW� LQWHUQDO� PHHWLQJV�� ZKLFK� LQFOXGH� WKH�
0DQDJHPHQW�6DIHW\�5HYLHZ�%RDUG��065&���WKH�6DIHW\�$FWLRQ�*URXS��6$*��ZHHNO\�PHHWLQJV�
DQG� WKH� )OLJKW� 'DWD� 5HYLHZ� &RPPLWWHH� �)'5&�� PHHWLQJV�� ZKHUH� IROORZ�XS� DFWLRQV� DUH�
GHFLGHG��

$FFRUGLQJ� WR� WKH� 2SHUDWRU¶V� LQWHUQDO� SURFHGXUHV�� WKH� )OLJKW� 7UDLQLQJ�� )OLJKW�
2SHUDWLRQV��DQG�)OLJKW�6DIHW\�GHSDUWPHQWV�ZHUH�UHTXLUHG�WR�VKDUH�WKHLU�GDWD�DQG�LQIRUPDWLRQ��
$Q\� LGHQWLILHG� µSRWHQWLDO¶� RU� µFULWLFDO¶� HYHQWV�� WKDW� PD\� UHTXLUH� LPPHGLDWH� WUDLQLQJ� UHPHGLDO�
DFWLRQ��ZHUH�DOVR�WR�EH�VKDUHG���
��������� 7KH�operations manual�

7KH� %���� FCOM DQG� FCTM� ZHUH� SURYLGHG� WR� WKH� 2SHUDWRU� E\� WKH� $LUFUDIW�
PDQXIDFWXUHU� DQG� LQFOXGHG� RSHUDWLQJ� OLPLWDWLRQV�� SURFHGXUHV�� SHUIRUPDQFH�� DQG� V\VWHPV�
LQIRUPDWLRQ��$V�SDUW�RI�WKH�FCOM��WKH�quick reference handbook��QRH)�OLVWHG�QRUPDO�DQG�QRQ�
QRUPDO�SURFHGXUHV� LQ�D�FKHFNOLVW� IRUPDW�� ,QIRUPDWLRQ�DQG� UHFRPPHQGDWLRQV�RQ�PDQHXYHUV�
DQG�WHFKQLTXHV�ZHUH�VWDWHG�LQ�WKH�FCTM���

7KH� operations manual� �OM)� ZDV� LVVXHG� E\� WKH� 2SHUDWRU�� DQG� GLVWULEXWHG� WR� DOO�
RSHUDWLRQV� SHUVRQQHO�� 7KH�OM� FRQVLVWHG� RI� VL[� SDUWV��OM-A28 �ZDV� UHODWHG� WR� IOLJKW� FUHZ�
SURFHGXUHV�� OM-B� ZDV� DQ� DLUFUDIW�UHODWHG� PDQXDO� WKDW� LQFOXGHG� WKH� FCOM�� QRH� 
configuration deviation list (CDL)� minimum equipment list (MEL)��DQG� flight crew bulletins; 
OM-C�FRQVLVWHG�RI�URXWH�DQG�DHURGURPH�LQVWUXFWLRQV�LQFOXGLQJ�D�LIDO route manual��OM-D�
FRQVLVWHG� RI� WUDLQLQJ� SROLFLHV� IRU� IOLJKW� DQG� FDELQ� FUHZ�� OM-E� FRQVLVWHG� RI� HPHUJHQF\�
SURFHGXUHV� IRU� WKH� GLIIHUHQW� DLUFUDIW� W\SHV�� DQG� WKH� JURXQG operations manual (GOM)�� $OO�
PDQXDOV� ZHUH� GHYHORSHG� DV� SHU� WKH� UHTXLUHPHQWV� RI� 3DUW� OPS-1 RI� WKH� Civil Aviation 
Regulations��

7KH�2SHUDWRU¶V�JXLGDQFH�PDWHULDO�DV�VWDWHG�LQ�WKH�OM-A  ֩��Reporting Procedures��IRU�
UHSRUWLQJ�D�VDIHW\� LVVXH�DQG�HYHQWV��E\�XVH�RI�DQ�DLU�VDIHW\� UHSRUW� �$65��� LV�EDVHG�RQ� WKH�
,QWHUQDWLRQDO�$LU�7UDQVSRUW�$VVRFLDWLRQ��,$7$��7KUHDW�DQG�(UURU�PDQDJHPHQW�VWUXFWXUH��8QGHU�
OM-A ࡳ���Latent Conditions FKDSWHU��DQ�$65�UHSRUWDEOH�HYHQW�LQFOXGHG�GHILFLHQW�RU�DEVHQW�623�
DQG�RSHUDWLRQDO�SROLFLHV��RPLWWHG�WUDLQLQJ��DQG�GHILFLHQFLHV�LQ�DVVHVVPHQW�RI�WUDLQLQJ�RU�WUDLQLQJ�
UHVRXUFHV�VXFK�DV�PDQXDOV�RU�FRPSXWHU�EDVHG�WUDLQLQJ��&%7��GHYLFHV���

$OO�$65V�VXEPLWWHG�E\�SLORWV�ZHUH�WR�EH�DVVHVVHG�E\�WKH�*URXS�6DIHW\�GHSDUWPHQW��
7KLV�LQFOXGHG�DOO�JR�DURXQGV�H[HFXWHG�EHORZ������IW��$IWHU�UHYLHZ�RI�WKH�$65��*URXS�6DIHW\�
GHWHUPLQHV�ZKLFK�$65�ZDV�UHTXLUHG�WR�EH�UHSRUWHG�WR�WKH�*&$$�EDVHG�RQ�WKH�JXLGHOLQHV�IRU�
UHSRUWLQJ� RI� VDIHW\� LQFLGHQW� �526,�� GRFXPHQWHG� LQ� WKH� *&$$� Civil Aviation Advisory 
Publication (CAAP) 22 – Incident Reporting. �

1HWZRUN�FRQWURO�ZDV�UHVSRQVLEOH�IRU�IOLJKW�RSHUDWLRQV�UHODWHG�WR�Crew Operations and 
Contingency Planning�DQG�UHSRUWHG�GLUHFWO\�WR�WKH�&22��5HVSRQVLELOLWLHV�LQFOXGHG�DFWLYDWLRQ�
RI�WKH�2SHUDWRU¶V�contingency response plan�LQ�FDVH�RI�DQ�DLUFUDIW�DFFLGHQW�RU�VHULRXV�LQFLGHQW��
7KH�SURFHGXUHV�ZHUH�GHVFULEHG�LQ�WKH�Contingency Response Planning Manual���
����������)OLJKW�FUHZ�WUDLQLQJ���

7KH� 2SHUDWRU¶V� )OLJKW� 7UDLQLQJ� GHSDUWPHQW� ZDV� D� WUDLQLQJ� RUJDQL]DWLRQ� WKDW�
FRQGXFWHG� FRQYHUVLRQ� WUDLQLQJ� DV� VSHFLILHG� LQ� WKH� Approved Training Organization �$72��
manual��7KH�ATO manual�ZDV�LVVXHG�LQ�DFFRUGDQFH�ZLWK�WKH�RUJDQL]DWLRQ�UHTXLUHPHQWV�IRU�
DLUFUHZ�LQ�WKH�Civil Aviation Regulations CAR-ORA��7KH�ATO manuaO�FRPSOLHG�ZLWK�WKH�Flight 

�������������������������������������������������
�
���� 7KH�OM-A�LQ�HIIHFW�ZDV�UHYLVLRQ����GDWHG����-XO\�������
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Crew Licensing Regulations, CAR-FCL�DQG�ZLWK�WKH�WHUPV�RI�WKH�$LU�2SHUDWRU¶V�&HUWLILFDWH��
7KH�ATO Manual�LV�FRQVLGHUHG�WR�EH�DQ�DQQH[�RI�WKH�OM-D.�

$FFRUGLQJ�WR�WKH�2SHUDWRU¶V�RUJDQL]DWLRQDO�VWUXFWXUH��WKH�6HQLRU�9LFH�3UHVLGHQW�)OLJKW�
7UDLQLQJ��693�)7���ZKR�ZDV�WKH�2SHUDWRU¶V�WUDLQLQJ�SRVW�KROGHU��ZDV�DVVLVWHG�E\�D�VWDQGDUGV�
WUDLQLQJ�PDQDJHU�� UHVSHFWLYH� WUDLQLQJ�PDQDJHUV� IRU� WKH�$LUEXV�DQG�%RHLQJ� IOHHWV��D�KXPDQ�
IDFWRUV�PDQDJHU��DQG�D�UHJXODWRU\�DQG�FRPSOLDQFH�RIILFH��7KH�IOLJKW�WUDLQLQJ�SRVW�KROGHU�ZDV�
UHVSRQVLEOH�IRU�HVWDEOLVKLQJ�WKH�V\OODEXV�DQG�GHWDLOHG�VWUXFWXUH�RI�HDFK�WUDLQLQJ�FRXUVH��DQG�
FRQWLQXRXV�FRPSOLDQFH���

7KH�VWDQGDUGV�WUDLQLQJ�PDQDJHU�UHVSRQVLELOLWLHV�LQFOXGHG�XSGDWLQJ�RI�WKH�OM-D��DQG�
UHYLHZLQJ�WKH�HYDOXDWRU¶V�DVVHVVPHQWV�RI�SLORWV�ZKR�GLG�QRW�PHHW�WKH�2SHUDWRU¶V�µDGHTXDWH¶�
SHUIRUPDQFH�UHTXLUHPHQWV��

7KH�WUDLQLQJ�PDQDJHUV�ZHUH�UHVSRQVLEOH�IRU�WKH�LQLWLDO�DQG�RQJRLQJ�TXDOLILFDWLRQ�RI�
WKH�IOLJKW�FUHZ�LQ�DFFRUGDQFH�ZLWK�WKH�2SHUDWRU�DQG�UHJXODWRU\�UHTXLUHPHQWV���

,Q� DGGLWLRQ� WR� DXGLW� IXQFWLRQV�� WKH� UHJXODWRU\� DQG� FRPSOLDQFH� RIILFHU� ZDV� DOVR�
UHVSRQVLEOH� IRU� DVVXULQJ� WKDW� DOO� IOLJKW� WUDLQLQJ� PDQXDOV� FRPSOLHG� ZLWK� WKH� Civil Aviation 
Regulations DQG�WKH�2SHUDWRU¶V�SROLFLHV��7KH�RIILFHU�ZDV�UHTXLUHG�WR�UHSRUW�WR�WKH�VWDQGDUGV�
WUDLQLQJ�PDQDJHU�DQ\�LGHQWLILHG�GLVFUHSDQFLHV�EHWZHHQ�WKH�PDQXDOV�DQG�VWDQGDUGV��

(YHU\�VL[�PRQWKV��D�7UDLQLQJ�5HYLHZ�&RPPLWWHH��75&��UHYLHZHG�WKH�SHUIRUPDQFH�RI�
WKH� WUDLQLQJ� V\VWHP��7KH�&RPPLWWHH� FRPSULVHG� UHSUHVHQWDWLYHV� IURP�2SHUDWLRQV�� 7UDLQLQJ��
)OLJKW�6DIHW\�DQG�$XGLW��7KH�*&$$�SULQFLSDO�IOLJKW�RSHUDWLRQV�LQVSHFWRU�DOVR�DWWHQGHG�WKH�75&�
PHHWLQJV�� $V� VWDWHG� LQ� WKH�OM-D, WKH�&RPPLWWHH�ZDV� UHVSRQVLEOH� WR� ³5HYLHZ� WUHQGV� DQG�
IHHGEDFN�IURP�WKH�RXWSXWV�RI�WKH�WUDLQLQJ�DQG�DVVHVVPHQW�V\VWHPV��7KH�FRPPLWWHH¶V�SULPH�
UHVSRQVLELOLW\�LV�WR�LGHQWLI\�DQ\�FULWLFDO�HYHQWV�WKDW�PD\�UHTXLUH�LPPHGLDWH�WUDLQLQJ�LQWHUYHQWLRQ��
DQG�DGGUHVV� WUDLQLQJ�V\VWHP� LVVXHV�DQG� LPSURYHPHQWV� UHODWHG� WR� WUHQG�DQDO\VLV�RI� WUDLQLQJ�
V\VWHP�RXWSXW�DQG�DXGLW�DFWLYLWLHV��7KH�2SHUDWRU�VWDWHG�WKDW�WKH�75&�ZDV�QRW�UHVSRQVLEOH�WR�
LGHQWLI\�DLUFUDIW�V\VWHP�UHODWHG�WKUHDWV��

$FFRUGLQJ� WR� OM-D� VHFWLRQ� Performance Review Board (PRB)�� WKH� ERDUG� ZDV�
UHVSRQVLEOH� IRU� UHYLHZLQJ� LQDGHTXDWH� SLORW� SHUIRUPDQFH� LQFOXGLQJ� IDLOXUH� RI� D� VNLOOV� WHVW��
UHFXUUHQW� OLQH� SURILFLHQF\� FKHFN��23&�� OLQH� FKHFN�� RWKHU� WUDLQLQJ� V\OODEXV� FKHFN�HYHQWV�� RU�
XQDFFHSWDEOH�SURJUHVV�LQ�WUDLQLQJ�DV�UHFRUGHG�LQ�WKH�2QOLQH�JUDGLQJ�V\VWHP��2*6��IRUPV��

$W�WKH�WLPH�RI�WKH�$FFLGHQW��WKH�2SHUDWRU�ZDV�FRQYHUWLQJ�IURP�WKH�SULQFLSOHV�RI�WKH�
DOWHUQDWLYH� WUDLQLQJ�DQG� TXDOLILFDWLRQ� SURJUDP� �$743�� WR� HYLGHQFH�EDVHG� WUDLQLQJ� �(%7�� DV�
UHFRPPHQGHG�E\�,&$2�Doc 9995 -�Manual of Evidence-based Training� 

7KH�2SHUDWRU�SURYLGHG�WKH�*&$$�ZLWK�ATQP annual reports�FRPSULVLQJ�WKH�UHFXUUHQW�
SKDVH�F\FOH�RI�WKH���\HDUO\�$743�UHFXUUHQW�WUDLQLQJ�DQG�FKHFNLQJ�SURJUDP��7KH�REMHFWLYH�RI�
WKH� UHSRUW�ZDV� WR� LQGLFDWH� WR� WKH�*&$$� WKH�FRQWLQXHG�YDOLGLW\�RI� WKH�$743�VDIHW\�FDVH�E\�
VWDWLVWLFDO�DQDO\VLV�RI�FROODWHG�SHUIRUPDQFH�GDWD�DQG�WKH�LQWHJULW\�RI�WKH�IHHGEDFN�ORRS���

7KUHH�$743�UHSRUWV�������WR�������ZDV�SURYLGHG�WR�WKH�,QYHVWLJDWLRQ��$V�VWDWHG�LQ�
WKH�$743� UHSRUWV�� WKH�2SHUDWRU� KDG� LGHQWLILHG� WKDW� D�QXPEHU�RI� LQDFFXUDWHO\�H[HFXWHG�DOO�
HQJLQHV�RSHUDWLQJ�JR�DURXQG�HYHQWV�KDG�EHHQ�KLJKOLJKWHG�E\�WKH�)'0�GDWD��$FWLRQ�WDNHQ�E\�
WKH�2SHUDWRU�ZDV�WR�NHHS�WKLV�DV�D�WUDLQLQJ�LWHP�LQ�VXEVHTXHQW�UHFXUUHQW�SKDVHV�DQG�GXULQJ�
PDQXDO�KDQGOLQJ�VLPXODWRU�VHVVLRQV���

7KH�2SHUDWRU�VWDWHG�WKDW�DOO�HQJLQH�JR�DURXQG�WUDLQLQJ�KDV�EHHQ�LQFOXGHG�LQ�HYHU\�
UHFXUUHQW�SKDVH�VLQFH������EHFDXVH� WKLV�PDQHXYHU�ZDV�EHLQJ�SRRUO\� IORZQ��7KH�2SHUDWRU�
DOVR� LGHQWLILHG� WKDW� WKH� WUDLQLQJ� WUHQG� IRU� WKH�SLORW� DVVHVVPHQW�PDUNHU� �3$0��DYHUDJH�ZDV�
DURXQG�µ�¶��ZLWK�DSSOLFDWLRQ�RI�SURFHGXUHV��3��WKH�ORZHVW�RI�WKH�QLQH�3$0V��

7KH�2SHUDWRU¶V� WUDLQLQJ� SURJUDP� GLG� QRW� LGHQWLI\� DQ\� WKUHDWV� DVVRFLDWHG� ZLWK� WKH�
72�*$�VZLWFKHV�LQKLELW�ORJLF�DQG�WKHUHIRUH��QR�VSHFLILF�SURFHGXUH�RU�WUDLQLQJ�ZDV�LPSOHPHQWHG�
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WR�DGGUHVV�WKH�QRQ�DYDLODELOLW\�RI�WKH�$�7�GXULQJ�D�QRUPDO�JR�DURXQG�PDQHXYHU�WKDW�LV�LQLWLDWHG�
DIWHU�WKH�72�*$�VZLWFKHV�EHFRPH�LQKLELWHG��7KH�2SHUDWRU�VWDWHG�WKDW�³WKH�QRQ�DYDLODELOLW\�RI�
WKH�DXWRWKUXVW�>DXWRWKURWWOH@�IRU�D�JR�DURXQG�DIWHU�WRXFKGRZQ�ZDV�WUDLQHG�LQ�0DQXDO�+DQGOLQJ�
VHVVLRQ�SKDVH��´���
���������7UDLQLQJ�UHFRUGV�DQG�FKHFNLQJ�IRUPV�

7KH�2SHUDWRU¶V�ATO manual�VWDWHG�WKDW�IOLJKW�WUDLQLQJ�UHFRUGV�RQ�SLORW�SHUIRUPDQFH�
GXULQJ�WUDLQLQJ�DQG�DVVHVVPHQW�ZHUH�WR�EH�HQWHUHG�RQ�WKH�HOHFWURQLF�2*6�IRUPV��7KH�2*6�
FRQVLVWHG�RI� WZR�VHOHFWDEOH� WUDLQLQJ�DQG�H[DPLQLQJ� IRUPV��%RWK� IRUPV�ZHUH� UHTXLUHG� WR�EH�
FRPSOHWHG�E\�WKH�HYDOXDWRUV�IROORZLQJ�D�VLPXODWRU�RU�DLUFUDIW�IOLJKW�FKHFN���

3LORW� SHUIRUPDQFH� ZDV� JUDGHG� EDVHG� RQ� D� VFDOH� HVWDEOLVKHG� WR� D� VWDQGDUGL]HG�
DVVHVVPHQW��7KH�JUDGH�ZDV�EDVHG�RQ�D�VFDOH�RI�ILYH�SHUIRUPDQFH�OHYHOV��*UDGHV������DQG���
ZHUH�FRQVLGHUHG�µDFFHSWDEOH¶�ZKLFK�LQGLFDWHG�WKDW�WKH�SLORW�DFKLHYHG�D�FRQVLVWHQW�FRPSOHWLRQ�
VWDQGDUG� ZKLOH� UHWDLQLQJ� DQ� DGHTXDWH� PDUJLQ� RI� VDIHW\�� *UDGHV� �� RU� �� LQGLFDWHG� WKDW� WKH�
SHUIRUPDQFH� GLG� QRW� PHHW� WKH� UHTXLUHG� VWDQGDUG�� ZKLFK� ZRXOG� UHTXLUH� WKH� IOHHW� WUDLQLQJ�
PDQDJHU�WR�GHWHUPLQH�WKH�UHTXLUHG�UHPHGLDO�DFWLRQV���

:LWKLQ�WKH�2*6��SLORW�SHUIRUPDQFH�ZDV�PHDVXUHG�EDVHG�RQ�D�3$0�V\VWHP�ZKLFK�
FRPSULVHG� QLQH� GLVFUHWH� PDUNHUV�� 7KH� 3$0� FRYHUV� ERWK� WHFKQLFDO� DQG� QRQ�WHFKQLFDO�
FRPSHWHQFLHV��

7KH� ILYH� QRQ�WHFKQLFDO� VNLOOV� RI� WKH� 3$0� LQFOXGHG� ZRUNORDG� PDQDJHPHQW��
FRPPXQLFDWLRQ�� SUREOHP� VROYLQJ�GHFLVLRQ�PDNLQJ�� VLWXDWLRQDO� DZDUHQHVV�� DQG�
OHDGHUVKLS�WHDPZRUN�VXSSRUW�� 7KH� IRXU� WHFKQLFDO� VNLOOV� LQFOXGHG� NQRZOHGJH�� DSSOLFDWLRQ� RI�
SURFHGXUHV��KDQGOLQJ��DQG�XVH�RI�DXWR�IOLJKW��(DFK�VNLOO�ZDV�JUDGHG�DFFRUGLQJ�WR�WKH���VFDOH�
SHUIRUPDQFH� OHYHO�� 3URFHGXUHV� IRU� JUDGLQJ� ZHUH� SURYLGHG� LQ� WKH� 2SHUDWRU¶V�B777� training 
manual�DQG�HYDOXDWRUV�ZHUH�UHTXLUHG�WR�PDNH�FRPPHQWV�IRU�JUDGHV������DQG����+RZHYHU��WKH�
OM-D�VWDWHG�WKDW�DGGLWLRQDO�FRPPHQWV�ZHUH�HQFRXUDJHG�LUUHVSHFWLYH�RI�WKH�JUDGH�DZDUGHG���

7KH�2SHUDWRU�VWDWHG�WKDW�SLORWV�ZKR�DUH�JUDGHG���RU����RU�ZHUH�UHTXLUHG�WR�UHSHDW�D�
VHFWLRQ� RI� WKH� WUDLQLQJ�� LUUHVSHFWLYH� RI� WKH� ILQDO� FRPSHWHQF\� JUDGH�� ZHUH� DXWRPDWLFDOO\�
KLJKOLJKWHG�WR�WUDLQLQJ�PDQDJHPHQW�IRU�UHYLHZ��)RU�SLORWV�ZKR�ZHUH�JUDGHG�DV�µDFFHSWDEOH¶��
WKH�2SHUDWRU�GLG�QRW�KDYH�D�SROLF\�WR�UHYLHZ�DQG�DVVHVV�WKH�HYDOXDWRU�FRPPHQWV�SRVWHG�RQ�
WKH�2*6�IRUPV��RU�WR�GHWHUPLQH�LI�DQ\�IROORZ�XS�ZDV�UHTXLUHG���

$V�SHU�WKH�OM-D��WKH�HYDOXDWRU�ZDV�UHTXLUHG�WR�FRPSOHWH�DQ�2*6�IRUP�DIWHU�HDFK�
PDQXDO�KDQGOLQJ�VLPXODWRU�WUDLQLQJ�VHVVLRQ��+RZHYHU��WKHUH�ZDV�QR�UHTXLUHPHQW�WR�JUDGH�WKH�
VHVVLRQ� H[FHSW�ZKHQ� WKH�SLORW¶V� SHUIRUPDQFH�ZDV� FRQVLGHUHG� WR� EH� QRW� DFFHSWDEOH� E\� WKH�
HYDOXDWRU��
����������&UHZ�UHVRXUFH�PDQDJHPHQW��&50��WUDLQLQJ��

7KH�Civil Aviation Regulations��CAR-OPS 1.943��$&�236���� ��Crew Resourceࡳ�����
Management (CRM),�VWDWHV���

³&UHZ� 5HVRXUFH�0DQDJHPHQW� �&50�� LV� WKH� HIIHFWLYH� XWLOLVDWLRQ� RI� DOO� DYDLODEOH�
UHVRXUFHV� �H�J�� FUHZPHPEHUV�� DHURSODQH� V\VWHPV�� VXSSRUWLQJ� IDFLOLWLHV� DQG�
SHUVRQV��WR�DFKLHYH�VDIH�DQG�HIILFLHQW�RSHUDWLRQ�´�

7KH� IOLJKW� FUHZ� &50� WUDLQLQJ� ZDV� FRQGXFWHG� DFFRUGLQJ� WR� WKH� 2SHUDWRU¶V crew 
resource management manual��7KLV�PDQXDO�ZDV�DYDLODEOH�WR�DOO�FUHZPHPEHUV���

3LORWV�ZHUH� UHTXLUHG� WR�DWWHQG�DQ� LQLWLDO���GD\�&50�FRXUVH�DQG�D���GD\� UHFXUUHQW�
FRXUVH��,Q�DGGLWLRQ��D�KDOI�GD\�W\SH�FRQYHUVLRQ�&50�FRXUVH�ZDV�GHOLYHUHG�IRU�QHZ�MRLQHUV�RU�
SLORWV�FKDQJLQJ�W\SH��ZKHUH�WKH�PDLQ�WRSLF�GLVFXVVHG�ZDV�WKH�DXWRPDWLRQ�RI�WKH�W\SH��%����RU�
$�������
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%RWK� WKH� &RPPDQGHU� DQG� WKH� &RSLORW� KDG� FRPSOHWHG� LQLWLDO� DQG� UHFXUUHQW� &50�
WUDLQLQJ�ZKLFK�FRQWDLQHG�WKH�IROORZLQJ�HOHPHQWV��

³� � 3LORW� PRQLWRULQJ� GXWLHV�� ZKLFK� ZDV� FRPSOHPHQWHG� ZLWK� GHGLFDWHG� YLGHR�
H[DPSOHV��

�� 3UREOHP� VROYLQJ� DQG� GHFLVLRQ�PDNLQJ�� ZLWK� IRFXV� RQ� GLIIHUHQW� PRGHV� RI�
GHFLVLRQ�PDNLQJ��

�� &RPPXQLFDWLRQ�PRGXOH��ZLWK�VSHFLILF�IRFXV�RQ�FRPPXQLFDWLRQ�WKUHDWV��

�� 0RGXOH� RQ� $7&�� ZLWK� IRFXV� RQ� $7&� GLVWUDFWLRQV�� ZKLFK� ZDV� LQLWLDWHG� E\�
VKRZLQJ�D�VKRUW�YLGHR��

�� $7&�SLORW�FRPPXQLFDWLRQ�DORQJ�ZLWK� WKH�UHVXOWV�RI� WKH�1$6$� OHDG�UHVHDUFK�
LQGLFDWLQJ�WKDW�PRUH�WKDQ���SLHFHV�RI�LQIRUPDWLRQ�KDV�WKH��JUHDWHU�SRVVLELOLW\�RI�
HUURUV��

�� 7KH�$YLDWH�±�1DYLJDWH���&RPPXQLFDWH�FRQFHSW�´�
7KH�PDWHULDO�GLVFXVVHG�GXULQJ�&50�WUDLQLQJ�IRU�SLORWV�LQ�WKH�PRQLWRULQJ�UROH�LQFOXGHG�

WKH�FRQFHSW�RI�µDVN��VXJJHVW��GLUHFW��DQG�WDNH�RYHU¶��7KH�SLORW�PRQLWRULQJ�LV�HQFRXUDJHG�WR�XVH�
WKH�WULJJHU�ZRUG�µXQFRPIRUWDEOH¶�DW�DQ\�WLPH�WR�FOHDUO\�H[SUHVV�FRQFHUQ�UHJDUGLQJ�WKH�DFWXDO�RU�
IXWXUH�DLUFUDIW�VWDWH��7KH�GLVFXVVLRQ�DOVR�LQFOXGHG�HLWKHU�SLORW�DVNLQJ�µZK\¶�HVSHFLDOO\�ZKHQ�WKH�
PHQWDO�PRGHO�RI�WKH�IXWXUH�DLUFUDIW�VWDWH�LV�QRW�VKDUHG�FRPSOHWHO\�EHWZHHQ�WKH�SLORWV��7KH�SLORW�
PRQLWRULQJ�LV�HQFRXUDJHG�WR�SURYLGH�WKH�SLORW�IO\LQJ�ZLWK�FOHDU�JXLGDQFH���

,Q�RUGHU� WR� FRXQWHU� WKH� WKUHDW� RI�DLUFUDIW� DXWRPDWLRQ�� WKH�2SHUDWRU¶V�CRM manual�
VWDWHG���

³$�ODFN�RI��RU�VXEWOH��IHHGEDFN�UHVXOWV�LQ�D�UHGXFWLRQ�RI�VLWXDWLRQDO�DZDUHQHVV��
7KH� (PLUDWHV¶� SURFHGXUH� RI� FDOOLQJ� )0$� FKDQJHV� LV� GHVLJQHG� WR� FRXQWHU� WKLV�
WKUHDW�´�

7KH�&50�VXEMHFW�PDWWHU�H[SHUWV�ZHUH�UHTXLUHG�WR�UHYLHZ�FDVHV�RI�SLORWV�ZKR�KDG�QRW�
PHW�WKH�DFFHSWDEOH�VWDQGDUG�VHW�E\�WKH�2SHUDWRU��
��������� %����W\SH�WUDLQLQJ�

$V�SHU�WKH�OM-D��WKH�2SHUDWRU�ZDV�DSSURYHG�E\�WKH�*&$$�WR�XVH�D�WUDLQLQJ�PDQXDO�
VSHFLILF� WR� WKH�%�����ZKLFK�FRQWDLQHG�GHWDLOHG�V\OODEL�DQG�IXUWKHU� LQIRUPDWLRQ�UHJDUGLQJ�WKH�
FRQWHQW� DQG� FRQGXFW� RI� WKH� %���� WUDLQLQJ� FRXUVHV�� 6SHFLILF� WUDLQLQJ� WRSLFV� LQ� WKH� PDQXDO�
UHIHUUHG�WR�WKH�operation manual��FCOM��QRH��FCTM�DQG�LIDO�SODWHV��3LORWV�ZHUH�UHTXLUHG�
WR�VHOI�VWXG\�WKHVH�PDQXDOV��7KH�2SHUDWRU¶V B777�training manual�ZDV�DQ�DQQH[�WR�WKH�OM-
D. �

7KH�%����W\SH�UDWLQJ�FRXUVH�ZDV�EDVHG�RQ�WKH�$LUFUDIW�PDQXIDFWXUHU¶V�W\SH�UDWLQJ�
FRXUVH�DQG�WKH�VWDQGDUGV�FRQWDLQHG�LQ�WKH�operational suitability data (OSD)29��7KH�2SHUDWRU�
VWDWHG� WKDW� WKH�PLQLPXP� WUDLQLQJ� UHTXLUHPHQWV� IRU� WKH� %���� YDULDQWV� DUH� FRQWDLQHG� LQ� WKH�
RSHUDWRU�GLIIHUHQFHV�UHTXLUHPHQWV��2'5��SXEOLVKHG�LQ�HLWKHU�WKH�)$$�Flight Standardization 
Report (FSB)�� WKH� 26'� RU� WKH� RULJLQDO� -RLQW� 2SHUDWLRQDO� (YDOXDWLRQ� %RDUG� �-2(%��
UHTXLUHPHQWV��

7KH�2SHUDWRU�GHYHORSHG�D�flight training course footprint manual�VSHFLILF�WR�WKH�%�����
7KH�manual FRQWDLQHG�GHWDLOHG�JXLGDQFH�RQ�KRZ�WKH�UHTXLUHPHQWV��HVWDEOLVKHG�LQ�WKH�OM-D�
DQG� WKH�B777� training manual,� ZHUH� LPSOHPHQWHG� DQG� PDQDJHG�� 7KH� 2SHUDWRU¶V� WUDLQLQJ�
SURJUDP� IRU� WKH�%����ZDV�EDVHG�RQ� WKH�$LUFUDIW�PDQXIDFWXUHU�DQG�)$$�DSSURYHG� WUDLQLQJ�
SURJUDP��ZKLFK�GLG�QRW�LQFOXGH�WKH�72�*$�LQKLELWLRQ�ORJLF��

�������������������������������������������������
�
���� 7KH�2SHUDWLRQDO�6XLWDELOLW\�'DWD��26'��LV�LVVXHG�E\�WKH�(XURSHDQ�8QLRQ�$YLDWLRQ�6DIHW\�$JHQF\��($6$��WKDW�UHTXLUHV�DLUFUDIW�

PDQXIDFWXUHUV� WR�HVWDEOLVK�FHUWDLQ�GDWD� WKDW� LV� FRQVLGHUHG� LPSRUWDQW� IRU�VDIH�RSHUDWLRQ�RI� WKH�DLUFUDIW� W\SH��7KLV�GDWD� LV�
DSSURYHG�E\�($6$�XQGHU�WKH�DLUFUDIW�W\SH�FHUWLILFDWH�DQG�XVHG�E\�RSHUDWRUV�DQG�WUDLQLQJ�RUJDQL]DWLRQV��
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7KH�2SHUDWRU¶V�%����FRXUVH�ZDV�EDVHG�RQ�WKH������VHULHV�YDULDQW�SRZHUHG�E\�5ROOV�
5R\FH� 7UHQW� ���� HQJLQHV�� 7KH�OM-D� VWDWHV� WKDW� WKH� %�����������(5�����/5����)� DQG�
%�������(5�DUH�FRQVLGHUHG�YDULDQWV�RI�WKH�%��������DQG�DUH�D�VLQJOH�OLFHQVH�HQGRUVHPHQW��
DQG� D� GHVFULSWLRQ� RI� WKH� IDPLOLDUL]DWLRQ� WUDLQLQJ� UHTXLUHG� LV� GHWDLOHG� LQ� WKH� DSSOLFDEOH� W\SH�
VSHFLILF�WUDLQLQJ�PDQXDO���

%RWK�WKH�&RPPDQGHU�DQG�WKH�&RSLORW�KDG�DWWHQGHG�WKH�LQLWLDO�&%7�IRU�WKH�%�����7KH�
&%7� GLG� QRW� FRYHU� 72�*$� VZLWFK� LQKLELWLQJ�� RU� )0$� FKDQJHV� UHVXOWLQJ� IURP� D� JR�DURXQG�
LQLWLDWHG�DIWHU�WKH�72�*$�VZLWFKHV�EHFDPH�LQKLELWHG��
��������� )ODUH�

'XULQJ�WKH�PDQXDO�ODQGLQJ��WKH�FCTM ࡳ���Flare and Touchdown,�VWDWHV�WKDW�DIWHU�WKH�
DLUFUDIW�QRVH�SDVVHV� WKH� WKUHVKROG�� WKH�SLORW� LV� UHFRPPHQGHG� WR�FKDQJH�KLV�YLVXDO�VLJKWLQJ�
SRLQW�WR�WKH�IDU�HQG�RI�WKH�UXQZD\�LQ�RUGHU�WR�FRQWURO�WKH�SLWFK�DWWLWXGH�GXULQJ�WKH�IODUH��7KH�
FCTM� UHFRPPHQGV� LQLWLDWLRQ�RI� WKH� IODUH�ZKHQ� WKH�PDLQ�JHDU� LV� DSSUR[LPDWHO\���� WR���� IW�
DERYH�WKH�UXQZD\�E\�LQFUHDVLQJ�WKH�SLWFK�DQJOH�DSSUR[LPDWHO\���WR���GHJUHHV�LQ�RUGHU�WR�VORZ�
WKH�UDWH�RI�GHVFHQW���

)RU�DLUVSHHG�FRQWURO��WKH�FCTM states WKDW�ZKHQ�WKH�$�7�LV�HQJDJHG�DQG�DFWLYH��WKH�
WKUXVW�OHYHUV�DUH�DXWRPDWLFDOO\�UHWDUGHG�WR�LGOH�DW����IW�UDGLR�DOWLWXGH�DQG�WKH���NW�DGGLWLRQ�WR�
95()�ZLOO�EH�EOHG�RII�DQG�WKH�HQJLQH�WKUXVW�ZLOO�UHDFK�LGOH�SRZHU�DW�WRXFKGRZQ��

7KH�FCTM VWDWHG�WKDW�VPDOO�SLWFK�DGMXVWPHQWV�ZLOO�EH�UHTXLUHG�LQ�RUGHU�WR�PDLQWDLQ�
WKH�GHVLUHG�GHVFHQW�UDWH�DIWHU�IODUH�LQLWLDWLRQ�DQG�WR�KROG�VXIILFLHQW�EDFN�SUHVVXUH�RQ�WKH�FRQWURO�
FROXPQ�WR�NHHS�WKH�SLWFK�DWWLWXGH�FRQVWDQW��

3LORWV�DUH�WUDLQHG�WKDW��LGHDOO\��DQG�DW�DQ�DLUVSHHG�RI�DSSUR[LPDWHO\�95()��WKH�PDLQ�
ODQGLQJ�JHDU�ZLOO�WRXFK�GRZQ�VLPXOWDQHRXVO\�ZLWK�WKH�WKUXVW�OHYHUV�UHDFK�LGOH��7KH�FCTM�VWDWHG�
WKDW�WRXFKGRZQ�VKRXOG�RFFXU�DW�QR�OHVV�WKDQ�95()���PLQXV���NW��

)RU�WKH�ODQGLQJ�IODUH�SURILOH��WKH�FCTM ࡳ���Landing Flare Profile,�PHQWLRQHG�WKDW�W\SLFDO�
ODQGLQJ�IODUH�GLVWDQFH�LV�EHWZHHQ�������IW������P��DQG�������IW������P��EH\RQG�WKH�WKUHVKROG�
DQG�ODVWV�IURP���WR���VHFRQGV��GHSHQGLQJ�RQ�WKH�DSSURDFK�VSHHG��XQWLO�WRXFKGRZQ��WKUHVKROG�
WR�WRXFKGRZQ�LQ�ILJXUH�������

)RU� WKH� WRXFKGRZQ�ERG\�DWWLWXGH� �SLWFK� DQJOH��� WKH�FCTM� UHFRPPHQGHG� WKDW� WKH�
ERG\�DWWLWXGH�VKRXOG�EH�UHGXFHG�E\���GHJUHH�IRU�HDFK���NW�DERYH�WKH�DSSURDFK�VSHHG��9$33��
DQG�WKH�WRXFKGRZQ�VSHHG��95()����������%DVHG�RQ�WKH�FCTM – Touchdown Body Attitude��IRU�
8$(����ODQGLQJ�ZHLJKW��WKH�ERG\�DWWLWXGH�DW�95()��������NW��ZRXOG�KDYH�EHHQ�DSSUR[LPDWHO\�
����GHJUHHV���

7KH�FCTM – Factors Affecting Landing Distance, VWDWHV� WKDW� ODQGLQJ� GLVWDQFH� LV�
LQFUHDVHG�EHIRUH�WRXFKGRZQ�GXH�WR���

�� IORDWLQJ�DERYH�WKH�UXQZD\�EHIRUH�WRXFKGRZQ���

�� KHLJKW�RI� WKH�DLUFUDIW�RYHU� WKH� WKUHVKROG��)RU�H[DPSOH��RQ�D���GHJUHHV�JOLGH�
SDWK��SDVVLQJ�RYHU�WKH�UXQZD\�WKUHVKROG�DW�����IHHW�DOWLWXGH�UDWKHU�WKDQ����IHHW�
FRXOG�LQFUHDVH�WKH�WRWDO�ODQGLQJ�GLVWDQFH�E\�DSSUR[LPDWHO\�����IHHW��

�� IODWWHU�DSSURDFK�JOLGH�SDWK�DQJOH��
7KH� FCTM� VWDWHG� WKDW� ³,I� WKH� IODUH� LV� WRR� DEUXSW� DQG� WKUXVW� LV� H[FHVVLYH� QHDU�

WRXFKGRZQ��WKH�DLUSODQH�WHQGV�WR�IORDW�LQ�JURXQG�HIIHFW��'R�QRW�DOORZ�WKH�DLUSODQH�WR�IORDW�RU�
DWWHPSW�WR�KROG�LW�RII��)O\�WKH�DLUSODQH�RQWR�WKH�UXQZD\�DW�WKH�GHVLUHG�WRXFKGRZQ�SRLQW�DQG�DW�
WKH�GHVLUHG�DLUVSHHG�´��
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�
)LJXUH�����7KUHVKROG�KHLJKW�DQG�WRXFKGRZQ�>VRXUFH��FCTM@�

7KH�FCOM�GHVFULEHG�LQ�WKH�Landing Roll Procedure��WKDW�WKH�SLORW�IO\LQJ�YHULILHV�WKDW�
WKH� VSHHGEUDNH� LV� LQ� WKH� µXS¶� SRVLWLRQ�� DQG� WKDW� WKH� SLORW�PRQLWRULQJ� YHULILHV� WKLV� E\� FDOOLQJ�
³6SHHGEUDNH�XS´��2WKHU�WKDQ�WKH�VSHHGEUDNH�KDQGOH�GHSOR\PHQW��WKH�%����V\VWHPV�GR�QRW�
LQGLFDWH�WKDW�WKH�DLUFUDIW�KDV�WRXFKHG�GRZQ�DQG�KDV�FKDQJHG�IURP�µDLU¶�WR�µJURXQG¶�PRGH��
��������� *R�DURXQG�SURFHGXUHV�

7KH�FCOM, WKH FCTM DQG�WKH�2SHUDWRU¶V�%��� training manual� ZHUH�WKH�UHIHUHQFHV�
XVHG�E\�WKH�2SHUDWRU�IRU�JR�DURXQG�WUDLQLQJ�DQG�SURFHGXUHV��7KH�QRH�FRQWDLQHG�DGGLWLRQDO�
JR�DURXQG� FKHFNOLVW� LWHPV� IRU� QRQ�QRUPDO� FRQGLWLRQV�� ([DPSOHV� RI� QRQ�QRUPDO� FRQGLWLRQV�
LQFOXGHG�JR�DURXQGV�IRU�VLQJOH�HQJLQH��DLUVSHHG�XQUHOLDEOH��IXHO�TXDQWLW\�ORZ��K\GUDXOLF�V\VWHP�
LQRSHUDWLYH��DQG�MDPPHG�IOLJKW�FRQWURO���

7KH�OM-A FRQVLGHUV�DQ�DSSURDFK�WR�EH�VWDELOL]HG�ZKHQ�DOO�EULHILQJV�DQG�FKHFNOLVWV�
DUH�FRPSOHWHG��WKH�DLUFUDIW�LV�FRQILJXUHG�IRU�ODQGLQJ�DQG�LV�RQ�WKH�FRUUHFW�IOLJKW�SDWK��DLUVSHHG�
LV�QRW�PRUH�WKDQ�ILQDO�DSSURDFK�VSHHG��9$33��SOXV����NW�DQG�QRW�OHVV�WKDQ�95()��DQG�WKH�SRZHU�
LV�VHW�DSSURSULDWHO\�IRU�WKH�DLUFUDIW�FRQILJXUDWLRQ��7KH�FCTM�VWDWHV�WKDW�D�VWDELOL]HG�DSSURDFK�
FRQFHSW�LV�WR�PDLQWDLQ�D�VWDEOH�VSHHG��GHVFHQW�UDWH��DQG�YHUWLFDO�ODWHUDO�IOLJKW�SDWK�LQ�ODQGLQJ�
FRQILJXUDWLRQ��DQG�IRU�SLORWV�WR�DQQRXQFH�DQ\�VLJQLILFDQW�GHYLDWLRQ��

7KH�SROLF\�RI�WKH�2SHUDWRU�IRU�DLUFUDIW�WRXFKGRZQ�ZDV�VWDWHG�LQ�OM-A  ֩  Touchdown 
VHFWLRQ��3LORWV�ZHUH�UHTXLUHG�WR�ODQG�RQ�WKH�WRXFKGRZQ�]RQH�PDUNLQJV��7'=��DQG�WRXFKGRZQ�
VKRXOG� EH� DW� ������ IW�� RU� ����P�� IURP� WKH� WKUHVKROG� LI� 7'=�PDUNLQJV� DUH� QRW� DYDLODEOH�� ,I�
WRXFKGRZQ�FDQQRW�EH�DFFRPSOLVKHG�ZLWKLQ�WKH�GHVLUHG�WRXFKGRZQ�]RQH��D�JR�DURXQG�VKRXOG�
EH�FRQVLGHUHG��'XULQJ�WRXFKGRZQ��WKH�OM-A�VWDWHV�WKDW�IRU�D�YDOLG�µORQJ�ODQGLQJ¶�DQQXQFLDWLRQ��
WKH�SLORW�PRQLWRULQJ�VKDOO�DQQRXQFH�µJR�DURXQG¶��ZKLFK�VKDOO�EH�LPPHGLDWHO\� LQLWLDWHG�E\�WKH�
SLORW�IO\LQJ��

OM-A ࡳ���Missed Approach�VHFWLRQ�VWDWHV�WKDW�WKH�GHFLVLRQ�WR�LQLWLDWH�D�JR�DURXQG�DQG�
FRQGXFW�D�PLVVHG�DSSURDFK�VKDOO�EH�FOHDUO\�DQQRXQFHG�E\�WKH�SLORW�IO\LQJ�LQ�DFFRUGDQFH�ZLWK�
VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�DQG�WKDW�WKLV�GHFLVLRQ�LV�LUUHYRFDEOH��

,Q�FDVH�RI�D�PLVVHG�DSSURDFK��OM-A�Missed Approach� IOLJKW�SURFHGXUHV�UHTXLUHV�
WKDW�WKH�SLORWV�VKDOO�DGYLVH�$7&�DV�VRRQ�DV�SUDFWLFDEOH��7KHUH�ZDV�QR�JXLGDQFH�LQ�WKH�OM-A�
RQ�ZKDW�VKRXOG�EH�UHSRUWHG�WR�$7&�LQ�WKH�FDVH�RI�D�JR�DURXQG��

8QGHU�WKH�WLWOH�Automatic Flight – Go-Around��WKH�FCOM�VWDWHG�WKDW�³3XVKLQJ�HLWKHU�
72�*$�VZLWFK�DFWLYDWHV�D�JR�DURXQG��7KH�PRGH�UHPDLQV�DFWLYH�HYHQ�LI�WKH�DLUSODQH�WRXFKHV�
GRZQ�ZKLOH�H[HFXWLQJ�WKH�JR±DURXQG�´�,Q�DGGLWLRQ��WKH�FCOM�VWDWHG�WKDW�³7KH�72�*$�VZLWFKHV�
DUH�LQKLELWHG�ZKHQ�RQ�WKH�JURXQG�DQG�HQDEOHG�DJDLQ�ZKHQ�LQ�WKH�DLU�IRU�D�JR±DURXQG�RU�WRXFK�
DQG� JR�´� 7KH� FCOM QRUPDO� Go-Around and Missed Approach Procedure� GHVFULEHG� WKH�
DFWLRQV�DQG�FDOORXWV�UHTXLUHG�E\�WKH�SLORW�IO\LQJ�DQG�SLORW�PRQLWRULQJ��7KH�2SHUDWRU�VWDWHG�WKDW�
WKLV�LV�WKH�SURFHGXUH�IROORZHG�IRU�DOO�JR�DURXQGV���

&RS\ULJKW���%RHLQJ��5HSULQWHG�ZLWK�
SHUPLVVLRQ�RI�WKH�%RHLQJ�&RPSDQ\
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$FFRUGLQJ�WR�WKH�FCOM ࡳ���Go-Around and Missed Approach Procedure��$SSHQGL[�%�
WR�WKLV�5HSRUW���D�QRUPDO�JR�DURXQG�LV�LQLWLDWHG�E\�WKH�SLORW�IO\LQJ�SXVKLQJ�WKH�72�*$�VZLWFK��
7KH�SLORW�IO\LQJ�WKHQ�FDOOV�IRU�µIODSV���¶��DQG�WKH�SLORW�PRQLWRULQJ�SRVLWLRQV�WKH�IODS�VHOHFWRU�OHYHU�
WR�µ��¶��%RWK�SLORWV�WKHQ�YHULI\�URWDWLRQ�WR�JR�DURXQG�DWWLWXGH�DQG�WKDW�HQJLQH�WKUXVW�LQFUHDVHV��
7KH� SLORW�PRQLWRULQJ�ZLOO� YHULI\� WKDW� WKH� WKUXVW� LV� VXIILFLHQW� IRU� JR�DURXQG�DQG�ZLOO� DGMXVW� DV�
QHFHVVDU\��$IWHU�D�SRVLWLYH�UDWH�RI�FOLPE�LV�YHULILHG�RQ�WKH�DOWLPHWHU��WKH�SLORW�PRQLWRULQJ�FDOOV�
µSRVLWLYH�FOLPE¶��7KH�SLORW�IO\LQJ�ZLOO�YHULI\�WKH�SRVLWLYH�UDWH�RI�FOLPE�RQ�WKH�DOWLPHWHU�DQG�FDOO�IRU�
µJHDU�XS¶��7KH�SLORW�PRQLWRULQJ�VHOHFWV�WKH�JHDU�XS�DQG�FRQILUPV�WKDW� WKH�IOLJKW�GLUHFWRUV�DUH�
µRQ¶��7KH�SLORW�IO\LQJ�ZLOO�OLPLW�WKH�EDQN�DQJOH�WR����GHJUHHV�LI�WKH�DLUVSHHG�LV�EHORZ�WKH�PLQLPXP�
PDQHXYHULQJ�VSHHG��:KHQ�WKH�DLUFUDIW�LV�DERYH�����IW�UDGLR�DOWLWXGH��WKH�SLORW�IO\LQJ�VHOHFWV�RU�
YHULILHV�D�UROO�PRGH��7KH�SLORW�PRQLWRULQJ�ZLOO�YHULI\�WKDW�WKH�PLVVHG�DSSURDFK�DOWLWXGH�LV�VHW��
DIWHU� ZKLFK� IXUWKHU� SURFHGXUHV� IROORZ� IRU� WKH� FOLPE� DQG� QDYLJDWLRQ� XQWLO� WKH� after takeoff 
checklist�LV�FRPSOHWHG��

,W�LV�VWDWHG�LQ�WKH�FCOM�±�Autopilot Flight Director System (AFDS) Procedures WKDW�
WKH� SLORWV�PXVW� DOZD\V�PRQLWRU� DLUSODQH� FRXUVH�� YHUWLFDO� SDWK� DQG� VSHHG�� $GGLWLRQDOO\�� WKH�
$)'6�SURFHGXUHV�VWDWH�WKDW�SLORWV�PXVW�YHULI\�PDQXDOO\�VHOHFWHG�RU�DXWRPDWLF�$)'6�FKDQJHV��
XVH�WKH�)0$�WR�YHULI\�PRGH�FKDQJHV�IRU�DXWRSLORW��IOLJKW�GLUHFWRU�DQG�DXWRWKURWWOH��DQG�VKRXOG�
DQQRXQFH�FKDQJHV�RQ� WKH�)0$�DQG�YHULI\� FKDQJHV� WR� WKH� WKUXVW�PRGH�GLVSOD\�ZKHQ� WKH\�
RFFXU���

7KH�General Information VHFWLRQ�RI�WKH FCTM�VWDWHV�WKDW ZKHQ�WKH�WHUP�³6HW�WKUXVW´�
RU� ³9HULI\� WKDW� WKUXVW� LV� VHW´� LV� XVHG� LQ� YDULRXV� SODFHV� LQ� WKH�FCTM� DQG�FCOM�� SLORWV� DUH�
UHTXLUHG�WR�YHULI\�WKH�(35�LQGLFDWLRQ��

7KH�FCOM�QRUPDO�SURFHGXUH�GLG�QRW�UHTXLUH�D�FDOORXW�RI�WKUXVW�VHWWLQJ�ZKHQ�WKH�SLORW�
IO\LQJ�SXVKHV�WKH�72�*$�VZLWFK�LQ�D�µQRUPDO¶�JR�DURXQG���

)RU� WKH� QRUPDO� JR�DURXQG�DQG�PLVVHG� DSSURDFK��ZLWK� DOO� HQJLQHV� RSHUDWLQJ�� WKH�
FCTM�VWDWHG��

³7KH�JR�DURXQG�DQG�PLVVHG�DSSURDFK�LV�JHQHUDOO\�SHUIRUPHG�LQ�WKH�VDPH�PDQQHU�
ZKHWKHU�DQ�LQVWUXPHQW�RU�YLVXDO�DSSURDFK�ZDV�IORZQ��7KH�JR�DURXQG�DQG�PLVVHG�
DSSURDFK�LV�IORZQ�XVLQJ�WKH�*R�DURXQG�DQG�0LVVHG�$SSURDFK�SURFHGXUH�GHVFULEHG�
LQ�WKH�)&20��7KH�GLVFXVVLRQ�LQ�WKLV�VHFWLRQ�VXSSOHPHQWV�WKRVH�SURFHGXUHV��

,I� D� PLVVHG� DSSURDFK� LV� UHTXLUHG� IROORZLQJ� DQ� DXWRSLORW� DSSURDFK�� OHDYH� WKH�
DXWRSLORWV�HQJDJHG��3XVK�HLWKHU�72�*$�VZLWFK��FDOO�IRU�IODSV�����HQVXUH�JR�DURXQG�
WKUXVW�IRU�WKH�QRPLQDO�FOLPE�UDWH�LV�VHW�DQG�PRQLWRU�DXWRSLORW�SHUIRUPDQFH��5HWUDFW�
WKH�ODQGLQJ�JHDU�DIWHU�D�SRVLWLYH�UDWH�RI�FOLPE�LV�LQGLFDWHG�RQ�WKH�DOWLPHWHU��

$W�W\SLFDO�ODQGLQJ�ZHLJKWV��DFWXDO�WKUXVW�UHTXLUHG�IRU�D�QRUPDO�JR�DURXQG�LV�XVXDOO\�
FRQVLGHUDEO\�OHVV�WKDQ�PD[LPXP�JR�DURXQG�WKUXVW��7KLV�SURYLGHV�D�WKUXVW�PDUJLQ�
IRU�ZLQGVKHDU�RU�RWKHU�VLWXDWLRQV�UHTXLULQJ�PD[LPXP�WKUXVW��,I�IXOO�WKUXVW�LV�GHVLUHG�
DIWHU�WKUXVW�IRU�WKH�QRPLQDO�FOLPE�UDWH�KDV�EHHQ�HVWDEOLVKHG��SXVK�72�*$�D�VHFRQG�
WLPH��

,I�D�PLVVHG�DSSURDFK�LV�UHTXLUHG�IROORZLQJ�D�PDQXDO�LQVWUXPHQW�DSSURDFK�RU�YLVXDO�
DSSURDFK��SXVK�HLWKHU�72�*$�VZLWFK��FDOO�IRU�IODSV�����HQVXUH�VHW�JR�DURXQG�WKUXVW��
DQG�URWDWH�VPRRWKO\�WRZDUG�����SLWFK�DWWLWXGH��7KHQ�IROORZ�IOLJKW�GLUHFWRU�FRPPDQGV�
DQG� UHWUDFW� WKH� ODQGLQJ� JHDU� DIWHU� D� SRVLWLYH� UDWH� RI� FOLPE� LV� LQGLFDWHG� RQ� WKH�
DOWLPHWHU��

'XULQJ�DQ�DXWRPDWLF�JR�DURXQG�LQLWLDWHG�DW����IHHW��DSSUR[LPDWHO\����IHHW�RI�DOWLWXGH�
LV�ORVW��,I�WRXFKGRZQ�RFFXUV�DIWHU�D�JR�DURXQG�LV�LQLWLDWHG��WKH�JR�DURXQG�FRQWLQXHV��
2EVHUYH�WKDW�WKH�DXWRWKURWWOHV�DSSO\�JR�DURXQG�WKUXVW�RU�PDQXDOO\�DSSO\�JR�DURXQG�
WKUXVW�DV�WKH�DLUSODQH�URWDWHV�WR�WKH�JR�DURXQG�DWWLWXGH��

1RWH��$Q�DXWRPDWLF�JR�DURXQG�FDQQRW�EH�LQLWLDWHG�DIWHU�WRXFKGRZQ�´��

7KH�FCTM�SURYLGHG�QR�H[SODQDWLRQ�DV�WR�ZK\�DQ�DXWRPDWLF�JR�DURXQG�FDQQRW�EH�
LQLWLDWHG�DIWHU�WRXFKGRZQ��,Q�DGGLWLRQ��WKH�FCTM�GLG�QRW�PHQWLRQ�)0$�FKDQJHV�RU�DLUVSHHG�
PRQLWRULQJ��
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7KH�WUDLQLQJ�PDQXDOV�XVHG�E\�WKH�IOLJKW�FUHZ��FCTM, FCOM and the Operator’s B777 
training manual��GLG�QRW�FRQWDLQ�LQIRUPDWLRQ�WKDW�WKH�$�7�ZLOO�QRW�DGYDQFH�WKH�WKUXVW�OHYHUV�WR�
LQFUHDVH�HQJLQH�WKUXVW�LI�WKH�72�*$�VZLWFKHV�DUH�SXVKHG�EHIRUH�WRXFKGRZQ�DQG�WKH�DLUFUDIW�LV�
EHORZ� �� IW� UDGLR� DOWLWXGH� IRU� PRUH� WKDQ� �� VHFRQGV�� 6LPLODUO\�� WKH� WUDLQLQJ�PDQXDOV� GR� QRW�
PHQWLRQ� WKDW� WKH� $�7� JR�DURXQG�PRGH� EHFRPHV� DYDLODEOH� ZKHQ� WKH� DLUFUDIW� UDGLR� DOWLWXGH�
LQFUHDVHV�DERYH���IW���

7KH�FCOM GLG�QRW�FRQWDLQ�SURFHGXUHV�IRU�D�JR�DURXQG�LQLWLDWHG�DIWHU�WRXFKGRZQ��7KH�
FCTM� FRQWDLQHG�D� VHFWLRQ�HQWLWOHG�Go-Around after Touchdown�� EXW� WKH�SURFHGXUH� LQ� WKLV�
VHFWLRQ�GLG�QRW�GLIIHUHQWLDWH�EHWZHHQ�JR�DURXQGV� LQLWLDWHG�EHIRUH�DQG�DIWHU� WRXFKGRZQ��7KH�
FCTM�VWDWHG:�

³,I�D�JR�DURXQG�LV�LQLWLDWHG�EHIRUH�WRXFKGRZQ�DQG�WRXFKGRZQ�RFFXUV��FRQWLQXH�ZLWK�
QRUPDO� JR�DURXQG� SURFHGXUHV�� 7KH� )�'� >IOLJKW� GLUHFWRU@� JR�DURXQG� PRGH� ZLOO�
FRQWLQXH�WR�SURYLGH�JR�DURXQG�JXLGDQFH�FRPPDQGV�WKURXJKRXW�WKH�PDQHXYHU��

,I� D� JR�DURXQG� LV� LQLWLDWHG� DIWHU� WRXFKGRZQ� EXW� EHIRUH� WKUXVW� UHYHUVHU� VHOHFWLRQ��
FRQWLQXH�ZLWK�QRUPDO�JR�DURXQG�SURFHGXUHV��$V�WKUXVW�OHYHUV�DUH�DGYDQFHG�DXWR�
VSHHGEUDNHV�UHWUDFW�DQG�DXWREUDNHV�GLVDUP��7KH�)�'�JR�DURXQG�PRGH�ZLOO�QRW�EH�
DYDLODEOH�XQWLO�JR�DURXQG�LV�VHOHFWHG�DIWHU�EHFRPLQJ�DLUERUQH�´��

)RU�D�UHMHFWHG�ODQGLQJ�PDQHXYHU��WKH�FCTM – Rejected Landing, VWDWHV��
³$� UHMHFWHG� ODQGLQJ� PDQHXYHU� LV� WUDLQHG� DQG� HYDOXDWHG� E\� VRPH� RSHUDWRUV� DQG�
UHJXODWRU\� DJHQFLHV��$OWKRXJK� WKH�FCOM/QRH� GRHV�QRW� FRQWDLQ� D� SURFHGXUH� RU�
PDQHXYHU� WLWOHG� 5HMHFWHG� /DQGLQJ�� WKH� UHTXLUHPHQWV� RI� WKLV� PDQHXYHU� FDQ� EH�
DFFRPSOLVKHG�E\�GRLQJ�WKH�*R�$URXQG�3URFHGXUH�LI�LW�LV�LQLWLDWHG�EHIRUH�WRXFKGRZQ��
5HIHU� WR� &KDSWHU� ��� *R�$URXQG� DIWHU� 7RXFKGRZQ�� IRU� PRUH� LQIRUPDWLRQ� RQ� WKLV�
VXEMHFW�´�

��������� *R�DURXQG�WUDLQLQJ�
*R�DURXQG� FODVVURRP� WUDLQLQJ� ZDV� SDUW� RI� WKH� JURXQG� EDVHG� LQLWLDO� WUDLQLQJ��

FRPPDQGHU�XSJUDGH�WUDLQLQJ��DQG�UHFXUUHQW�WUDLQLQJ��7KH�WUDLQLQJ�FRYHUV�$�7�LQYROYHPHQW�LQ�
JR�DURXQGV��DQG�WKH�)0$�FKDQJHV�DVVRFLDWHG�ZLWK�SXVKLQJ�WKH�72�*$�VZLWFK��3LORWV�ZHUH�
UHTXLUHG�WR�VHOI�VWXG\�WKH�FCOM�SURFHGXUHV�IRU�JR�DURXQG���

7KH�OM-A�FRQWDLQHG�WKH�2SHUDWRU¶V�SROLF\�DQG�JXLGDQFH�IRU�WKH�DXWRIOLJKW�DQG�$�7��
DQG�VWDWHG� ³XVH�RI� DXWRWKUXVW�DXWRWKURWWOH� LV�PDQGDWRU\�XQOHVV�XQVHUYLFHDEOH´�� �7KH�FCTM�
UHFRPPHQGHG�WKDW�$�7�EH�XVHG�GXULQJ�DOO�SKDVHV�RI�IOLJKW��HYHQ�LQ�PDQXDO�IOLJKW��

7KH�FCOM�±�Flight Mode Annunciations (FMA), VWDWHG�WKDW�WKH�SLORW�IO\LQJ�VKDOO�FDOO�
RXW�DQ\�)0$�FKDQJHV��ZLWK�WKH�H[FHSWLRQ�RI�DQ\�)0$�FKDQJH�EHORZ�����IW�GXULQJ�ODQGLQJ��
7KH�SLORW�PRQLWRULQJ�VKDOO�YHULI\�WKH�DQQXQFLDWLRQ�DQG��LI�VDWLVILHG�WKDW�WKH�PRGH�LV�DSSOLFDEOH��
DFNQRZOHGJH�ZLWK�WKH�UHVSRQVH�³&KHFN´���

*R�DURXQG�DW�PLQLPD��PLVVHG�DSSURDFK��ZLQGVKHDU�PDQHXYHU��DQG�UHMHFWHG�ODQGLQJV�
ZHUH�LQFOXGHG�LQ�WKH�JURXQG�VFKRRO�WUDLQLQJ�DQG�IXOO�IOLJKW�VLPXODWRU�VHVVLRQV��$OO�PDQHXYHUV��
LQFOXGLQJ�UHMHFWHG�ODQGLQJ��ZHUH�SHUIRUPHG�VROHO\�LQ�WKH�µDLU¶�PRGH���

5HFHQF\�WUDLQLQJ�LQFOXGHG�WKUHH�IXOO�IOLJKW�VLPXODWRU�VHVVLRQV�WKDW�FRYHUHG�QRUPDO�WZR�
HQJLQH�DQG�QRQ�QRUPDO�VLQJOH�HQJLQH�JR�DURXQGV��7KH�WLPLQJ�DQG�DOWLWXGH�LQLWLDWLRQ�RI�WKH�JR�
DURXQGV�ZHUH�DW�WKH�GLVFUHWLRQ�RI�WKH�HYDOXDWRU��$�JR�DURXQG�LQYROYLQJ�DQ�$�7�IDLOXUH�PD\�DOVR�
KDYH�EHHQ�SUDFWLFHG�DW�WKH�GLVFUHWLRQ�RI�WKH�HYDOXDWRU��

7KH�UHFXUUHQW�WUDLQLQJ�LQFOXGHG�PDQXDO�KDQGOLQJ�VLPXODWRU�VHVVLRQV��ZKLFK�HDFK�SLORW�
DWWHQGHG�WZLFH�D�\HDU��7KH�WUDLQLQJ�FRQVLVWHG�RI�VL[�SKDVHV�GHWDLOHG�LQ�WKH�2SHUDWRU¶V�B777�
training manual.� ([FHSW� IRU� SKDVH� ��� WKH� RWKHU� ILYH�PDQXDO� KDQGOLQJ� SKDVHV� FRYHUHG� JR�
DURXQGV�DQG�PLVVHG�DSSURDFKHV�EHIRUH�WRXFKGRZQ����

$V�SHU� WKH�B777 training manual��PDQXDO�KDQGOLQJ�VLPXODWRU� WUDLQLQJ�HPSKDVL]HG�
KDQGOLQJ�VNLOOV�DORQJ�ZLWK�LQVWUXPHQW�VFDQQLQJ��,W�ZDV�VWDWHG�WKDW�DLUFUDIW�DWWLWXGHV�DQG�SRZHU�
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VHWWLQJV�DUH�FULWLFDO�WR�PDQXDO�KDQGOLQJ��DQG�SLORWV�DUH�UHTXLUHG�WR�IROORZ�WKH�QRUPDO�VWDQGDUG�
RSHUDWLQJ�SURFHGXUHV��7KHUH�ZHUH�QR�PHDQV�HPSOR\HG�E\� WKH�2SHUDWRU�GXULQJ�WKH�WUDLQLQJ�
VHVVLRQV�WR�YHULI\�HIIHFWLYH�LQVWUXPHQW�VFDQ���

Manual handling phase 2�WUDLQLQJ�ZDV�VSHFLILF�WR�JR�DURXQGV�DIWHU�WRXFKGRZQ��7KH�
HYDOXDWRU¶V�SUH�IOLJKW�EULHI� LQFOXGHG�SURFHGXUH�DQG� OLPLWDWLRQV� IRU�D�JR�DURXQG�LQLWLDWHG�DIWHU�
WRXFKGRZQ�� 7KH� SUHIOLJKW� SUHSDUDWLRQ� IRU� manual handling phase 2� UHTXLUHG� WKDW� WKH�
DXWRWKURWWOH��DXWRSLORW��DQG�IOLJKW�GLUHFWRUV�ZHUH�VHOHFWHG�WR�µRII¶��7KH�2SHUDWRU¶V�B777 training 
manual�LQVWUXFWRU�QRWHV�VWDWHG��

³$W�WRXFKGRZQ��DQG�SULRU�WR�UHYHUVH�VHOHFWLRQ��FDOO�³$LUOLQH���JR�DURXQG´��2EVHUYH�
3)�PDNH�VWDQGDUG�FDOO�RI�³*$�)ODS���´��SUHVV�72�*$�VZLWFKHV��LQHIIHFWLYH��QR�)�'���
DQG� SXVKLQJ� WKUXVW� OHYHUV� IXOO\� IRUZDUG� DQG� KROGLQJ� WKHP� WKHUH�� $� PRPHQWDU\�
&21),*�DOHUW�PD\�DFWLYDWH�DV� WKH� IODSV�UHWUDFW� WR�����5RWDWH�DW�95()��DSSUR[��
HTXDO�WR�9���DQG�SLWFK�WRZDUG�����´�

7KHUH�ZDV�VLPLODULW\�ZLWK� WKH�SKDVH��� WUDLQLQJ�JR�DURXQG�DIWHU� WRXFKGRZQ�WUDLQLQJ�
DQG�WKH�FCTM ࡳ���Touch and Go Landing – General��,W�LV�VWDWHG�XQGHU�WKH�VHFWLRQ�IRU�/DQGLQJ���

³�
�� 1RWH��)ODSV����LV�UHFRPPHQGHG�DIWHU�WRXFKGRZQ�WR�PLQLPL]H�WKH�SRVVLELOLW\�RI�

WDLO�VWULNH�GXULQJ�WDNHRII��

�� $W�95()��WKH�LQVWUXFWRU�FDOOV�³527$7(´�DQG�WKH�WUDLQHH�URWDWHV�VPRRWKO\�WR�
DSSUR[LPDWHO\� ���� SLWFK� DQG� FOLPE� DW�95()��� ��� WR� ��� NQRWV�� 7KH� WDNHRII�
FRQILJXUDWLRQ� ZDUQLQJ� VLUHQ� PD\� VRXQG� PRPHQWDULO\� LI� WKH� IODSV� KDYH� QRW�
UHWUDFWHG�WR�IODSV����DQG�WKH�WKUXVW�OHYHUV�DUH�DGYDQFHG�WR�DSSUR[LPDWHO\�WKH�
YHUWLFDO�SRVLWLRQ�´�

7KH�,QYHVWLJDWLRQ�QRWLFHG�WKDW�WKH�SLORWV�NHHS�WKHLU�KDQG�RQ�WKH�WKUXVW�OHYHUV�GXULQJ�
SUDFWLFH� DSSURDFKHV�� ODQGLQJV� DQG� JR�DURXQGV� GXULQJ� IXOO� IOLJKW� VLPXODWRU� VHVVLRQV�� 7KH�
2SHUDWRU�VWDWHG�WKDW�WKLV�ZDV�D�WHDFKLQJ�SRLQW�IRU�DOO�SLORWV�GXULQJ�WKH�WUDLQLQJ��+RZHYHU��WKHUH�
ZDV� QR� UHIHUHQFH� WR� JXDUGLQJ� WKH� WKUXVW� OHYHUV� LQ� WKH� 2SHUDWRU¶V� WUDLQLQJ� RU� SURFHGXUHV�
PDQXDOV��7KH�RQO\�UHIHUHQFH�UHODWHG�WR�DZDUHQHVV�RI�WKH�SRVLWLRQ�RI�WKH�IRUZDUG�DQG�UHYHUVH�
WKUXVW�OHYHUV�GXULQJ�WKH�ODQGLQJ�SKDVH�LV�LQ�FCTM – Reverse Thrust Operation, ZKLFK�VWDWHV��

³$ZDUHQHVV� RI� WKH� SRVLWLRQ� RI� WKH� IRUZDUG� DQG� UHYHUVH� WKUXVW� OHYHUV� PXVW� EH�
PDLQWDLQHG� GXULQJ� WKH� ODQGLQJ� SKDVH�� ,PSURSHU� VHDW� SRVLWLRQ� DV� ZHOO� DV� ORQJ�
VOHHYHG�DSSDUHO�PD\�FDXVH�LQDGYHUWHQW�DGYDQFHPHQW�RI�WKH�IRUZDUG�WKUXVW�OHYHUV��
SUHYHQWLQJ�PRYHPHQW�RI�WKH�UHYHUVH�WKUXVW�OHYHUV��

7KH� SRVLWLRQ� RI� WKH� KDQG� VKRXOG� EH� FRPIRUWDEOH�� SHUPLW� HDV\� DFFHVV� WR� WKH�
DXWRWKURWWOH�GLVFRQQHFW�VZLWFK��DQG�DOORZ�FRQWURO�RI�DOO�WKUXVW�OHYHUV��IRUZDUG�DQG�
UHYHUVH��WKURXJK�IXOO�UDQJH�RI�PRWLRQ�´�

��������� :LQGVKHDU�DQG�:LQGVKHDU�HVFDSH�PDQHXYHU�
7KH�2SHUDWRU¶V�OM-A VHFWLRQ�WLWOHG�Windshear�UHPLQGV�SLORWV�WKDW�WKH\�PXVW�UHPDLQ�

DOHUW�WR�WKH�SRVVLELOLW\�RI�ZLQGVKHDU��DQG�EH�SUHSDUHG�WR�UHDFW�SRVLWLYHO\�DQG�ZLWKRXW�GHOD\�WR�
LWV� RQVHW�� ZKHWKHU� RU� QRW� WKH� DLUFUDIW� LV� ILWWHG� ZLWK� D� SUHGLFWLYH� ZLQGVKHDU� IXQFWLRQ� DQG�RU�
ZLQGVKHDU� UHFRYHU\� JXLGDQFH�� 7KH� OM-A� UHTXLUHV� WKDW� LI� ZLQGVKHDU� LV� SUHGLFWHG� RU�
HQFRXQWHUHG�� WKH�FCOM�SURFHGXUHV�VKDOO�EH� IROORZHG��7KH�SROLF\�RI� WKH�2SHUDWRU� LV� WKDW� LI�
ZLQGVKHDU�LV�UHSRUWHG�RU�H[SHFWHG��WKH�IROORZLQJ�SUHFDXWLRQV�VKRXOG�EH�FRQVLGHUHG��GHOD\HG�
WDNH�RII�RU�ODQGLQJ��VHOHFWLRQ�RI�WKH�PRVW�IDYRUDEOH�UXQZD\�FRQVLGHULQJ�OHQJWK��REVWDFOHV�DQG�
FOLPE�RXW�GLUHFWLRQ��DQG�XVH�RI�PD[LPXP�WKUXVW�IRU�WDNHRII��

$�ZLQGVKHDU��DV�VWDWHG�LQ�WKH�FCOM, LV�D�FKDQJH�RI�ZLQG�VSHHG�DQG�RU�GLUHFWLRQ�RYHU�
D�VKRUW�GLVWDQFH�DORQJ� WKH� IOLJKW�SDWK��&OXHV�DV� WR� WKH�SUHVHQFH�RI�ZLQGVKHDU� LQFOXGH�SLORW�
UHSRUWV�DQG�ORZ�OHYHO�ZLQGVKHDU�DOHUWLQJ�ZDUQLQJV��

)RU�DSSURDFK�DQG�ODQGLQJ��WKH�FCOM JLYHV�SUHFDXWLRQV�LI�D�ZLQGVKHDU�LV�VXVSHFWHG�
DORQJ�WKH�IOLJKW�SDWK�WKDW�UHTXLUHV�WKH�IOLJKW�FUHZ¶V�DWWHQWLRQ��7KHVH�LQFOXGH��
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³�
�� 8VH�HLWKHU�)ODSV����RU����IRU�ODQGLQJ�

�� (VWDEOLVK�D�VWDELOL]HG�DSSURDFK�QR�ORZHU�WKDQ������IHHW�DERYH�WKH�DLUSRUW�WR�
LPSURYH�ZLQGVKHDU�UHFRJQLWLRQ�FDSDELOLW\�

�� 8VH�WKH�PRVW�VXLWDEOH�UXQZD\�WKDW�DYRLGV�WKH�DUHDV�RI�VXVSHFWHG�ZLQGVKHDU�
DQG� LV� FRPSDWLEOH� ZLWK� WKH� FURVVZLQG� RU� WDLOZLQG� OLPLWDWLRQV�� 8VH� ,/6�*�6��
91$9�SDWK�RU�9$6,�3$3,�LQGLFDWLRQV�WR�GHWHFW�IOLJKW�SDWK�GHYLDWLRQV�DQG�KHOS�
ZLWK�WLPHO\�GHWHFWLRQ�RI�ZLQGVKHDU�

�� ,I� WKH� DXWRWKURWWOH� LV� GLVHQJDJHG�� RU� LV� SODQQHG� WR� EH� GLVHQJDJHG� SULRU� WR�
ODQGLQJ�� DGG� DQ� DSSURSULDWH� DLUVSHHG� FRUUHFWLRQ� �FRUUHFWLRQ� DSSOLHG� LQ� WKH�
VDPH�PDQQHU�DV�JXVW���XS�WR�D�PD[LPXP�RI����NQRWV�

�� $YRLG�ODUJH�WKUXVW�UHGXFWLRQV�RU�WULP�FKDQJHV�LQ�UHVSRQVH�WR�VXGGHQ�DLUVSHHG�
LQFUHDVHV�DV�WKHVH�PD\�EH�IROORZHG�E\�DLUVSHHG�GHFUHDVHV�

�� &URVVFKHFN�IOLJKW�GLUHFWRU�FRPPDQGV�XVLQJ�YHUWLFDO�IOLJKW�SDWK�LQVWUXPHQWV�

�� &UHZ�FRRUGLQDWLRQ�DQG�DZDUHQHVV�DUH�YHU\�LPSRUWDQW��SDUWLFXODUO\�DW�QLJKW�RU�
LQ� PDUJLQDO� ZHDWKHU� FRQGLWLRQV�� &ORVHO\� PRQLWRU� WKH� YHUWLFDO� IOLJKW� SDWK�
LQVWUXPHQWV�VXFK�DV�YHUWLFDO�VSHHG��DOWLPHWHUV�DQG�JOLGH�VORSH�GLVSODFHPHQW��
7KH� SLORW� PRQLWRULQJ� VKRXOG� FDOO� RXW� DQ\� GHYLDWLRQV� IURP� QRUPDO�� 8VH� RI�
DXWRSLORW�DQG�DXWRWKURWWOH�IRU�WKH�DSSURDFK�PD\�SURYLGH�PRUH�PRQLWRULQJ�DQG�
UHFRJQLWLRQ�WLPH�´�

7KH� QRH VHFWLRQ� WLWOHG� Windshear,� VWDWHV� WKDW� DQ� LQGLFDWLRQ� RI� D� ZLQGVKHDU� LV�
XQDFFHSWDEOH� IOLJKW� SDWK� GHYLDWLRQV� RI� WKH� DLUFUDIW�� 7KLV� LV� UHFRJQL]HG� ZKHQ� WKHUH� DUH�
XQFRQWUROOHG�FKDQJHV�IURP�QRUPDO�VWHDG\�VWDWH�IOLJKW�FRQGLWLRQV�EHORZ�������IW�DERYH�JURXQG�
OHYHO��$*/���LQ�H[FHVV�RI�DQ\�RI�WKH�IROORZLQJ��

³�
�� ���NQRWV�LQGLFDWHG�DLUVSHHG�

�� ����)30�>IHHW�SHU�PLQXWH@�YHUWLFDO�VSHHG�

�� ��GHJUHHV�SLWFK�DWWLWXGH�

�� ��GRW�GLVSODFHPHQW�IURP�WKH�JOLGHVORSH�

�� XQXVXDO�WKUXVW�OHYHU�SRVLWLRQ�IRU�D�VLJQLILFDQW�SHULRG�RI�WLPH�´�

$� SUHGLFWLYH� ZLQGVKHDU� ZDUQLQJ� GXULQJ� DSSURDFK� LV� LQGLFDWHG� E\� WKH� DXUDO�
DQQXQFLDWLRQ�RI�³*2�$5281'��:,1'6+($5�$+($'´��DQG�WKH�QRH�VWDWHV�WR�HLWKHU�SHUIRUP�
WKH�ZLQGVKHDU�HVFDSH�PDQHXYHU RU��DW�WKH�SLORW¶V�GLVFUHWLRQ��SHUIRUP�D�QRUPDO�JR�DURXQG��

7KH�QRH  ֩  Non-normal maneuver, GHWDLOHG�SURFHGXUHV�WKDW�UHTXLUHG�WKH�SLORW�IO\LQJ�
WR� IO\� D�windshear escape maneuver�� 7KHUH� ZHUH� VHSDUDWH�windshear escape maneuver�
SURFHGXUHV�IRU�PDQXDO�DQG�DXWRPDWLF�IOLJKW��%RWK�SURFHGXUHV�UHTXLUHG�WKH�SLORW�IO\LQJ�WR�FDOO�
µ:LQGVKHDU�72*$¶��,Q�PDQXDO�IOLJKW��WKH�SLORW�IO\LQJ�LV�UHTXLUHG�WR�ILUVW�SXVK�WKH�72�*$�VZLWFK�
WKHQ�µDJJUHVVLYHO\¶�DGYDQFH�ERWK�WKUXVW�OHYHUV�IXOO\�IRUZDUG��,Q�DXWRPDWLF�IOLJKW��WKH�SLORW�IO\LQJ�
LV�UHTXLUHG�WR�SXVK�WKH�72�*$�VZLWFK�DQG�µYHULI\¶�72�*$�PRGH�DQQXQFLDWLRQ��%RWK�SURFHGXUHV�
FDXWLRQHG�QRW� WR� FKDQJH� WKH� ODQGLQJ�JHDU�RU� IODS�FRQILJXUDWLRQ�� DQG� UHTXLUHG� WKDW� WKH�SLORW�
PRQLWRULQJ�YHULI\�PD[LPXP�RU�JR�DURXQG�WKUXVW��PRQLWRU�YHUWLFDO�VSHHG�DQG�DOWLWXGH��DQG�FDOO�
RXW�VLJQLILFDQW�DLUVSHHG�FKDQJHV��

����������)OLJKW�GDWD�PRQLWRULQJ��
7KH�2SHUDWRU�KDG�HVWDEOLVKHG�IOLJKW�GDWD�PRQLWRULQJ��)'0��SURJUDP�LQ�FRPSOLDQFH�

ZLWK� WKH�Civil Aviation Regulations��CAR-OPS 1.037 – Safety Management System, and 
DGYLVRU\�FLUFXODU�WR�DSSHQGL[���WR�CAR-OPS 1.978 (b)(9)  ֩  Data Monitoring/Analysis Program.�

:LWKLQ� WKH�)OLJKW�2SHUDWLRQV�GHSDUWPHQW�� WKH�6HQLRU�9LFH�3UHVLGHQW�)OHHW��693�)��
ZDV� UHVSRQVLEOH� IRU� WKH� )'0� SURJUDP�� 7KH� )'0� SURJUDP� ZDV� D� PDLQ� HOHPHQW� RI� WKH�
2SHUDWRU¶V� 606�� $OO� RI� WKH� 2SHUDWRU¶V� IOLJKW� RSHUDWLRQV� ZHUH� PRQLWRUHG� WKURXJK� WKH� )'0�
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SURJUDP��$FFRUGLQJ� WR� WKH� flight operations procedure manual30,�DOO�JR�DURXQGV�ZHUH� WR�EH�
UHYLHZHG�E\�)OLJKW�2SHUDWLRQV�XVLQJ�WKH�)'0�SURJUDP��3LORWV�ZHUH�UHTXLUHG�WR�UHSRUW�DOO�JR�
DURXQGV� EHORZ� ������ IW� DERYH� DHURGURPH� OHYHO� �$$/�� WKURXJK� WKH� 2SHUDWRU¶V� DLU� VDIHW\�
UHSRUWLQJ��$65��V\VWHP��DFFRUGLQJ�WR�WKH�2SHUDWRU¶V�SROLF\��*R�DURXQGV�DERYH�WKLV�DOWLWXGH�
ZHUH�QRW�UHTXLUHG�WR�EH�UHSRUWHG�XQOHVV�WKH�UHDVRQ�IRU�WKH�JR�DURXQG�PHW�RQH�RI�WKH�RWKHU�
VWDWHG�UHTXLUHG�UHSRUWLQJ�FDWHJRULHV�LQ�WKH�OM-A��

7KH�)OLJKW�'DWD�5HYLHZ�&RPPLWWHH�ZDV�UHVSRQVLEOH�IRU�UHYLHZLQJ�WKH�UHFRUGHG�)'0�
SURJUDP� GDWD� RQ� D�PRQWKO\� EDVLV� DQG� LGHQWLI\LQJ� µWUHQGV�� VSLNHV� DQG� FULWLFDO� HYHQWV¶�� 7KH�
RXWFRPH�RI�WKH�UHYLHZ�ZDV�LQWHQGHG�WR�DVVHVV�WKH�VDIHW\�SHUIRUPDQFH�RI�WKH�RSHUDWLRQ�DV�ZHOO�
DV�WR�EH�XVHG�WR�SURYLGH�FRQWLQXDO�LPSURYHPHQW�RI�WKH�UHFXUUHQW�WUDLQLQJ�SKDVH��$QDO\]HG�)'0�
GDWD� ZDV� XVHG� IRU� FUHZ� SURFHGXUDO� HUURUV�� FDXVDO� IDFWRUV� DQG� WR� GHWHUPLQH� LI� DGGLWLRQDO�
PLWLJDWLRQ�VWUDWHJLHV�ZHUH�UHTXLUHG��

%DVHG�RQ�WKH�2SHUDWRU¶V�%����)'0�GDWD��RYHU�D���\HDU�SHULRG��-XO\������WR�-XO\�
�������WKH�GDWD�VKRZHG�D�UDWH�RI������JR�DURXQGV�IRU�HYHU\�������ODQGLQJV��$W�20'%��GXULQJ�
WKH�VDPH�SHULRG�����JR�DURXQGV��D�UDWH�RI������IRU�HYHU\�������ODQGLQJV�ZHUH�SHUIRUPHG��)RU�
WKH�VDPH�SHULRG��WKHUH�ZHUH�QR�JR�DURXQGV�UHSRUWHG�DW�20'%�DWWULEXWHG�WR�ZLQGVKHDU���

7KH�2SHUDWRU¶V�GHHS�ODQGLQJ�PRQLWRULQJ�ZDV�GLYLGHG�LQWR�WKUHH�FODVVHV�ZLWK�HYHQWV�
WULJJHUHG�EDVHG�RQ�ODQGLQJV�H[FHHGLQJ�VSHFLILF�VHW�OLPLWV��7KH�WRXFKGRZQ�GLVWDQFH�XVHG�JOREDO�
SRVLWLRQLQJ�V\VWHP��*36��FRRUGLQDWHV�ZLWK�D�PDUJLQ�RI�HUURU�RI�����P��7KH�WKUHH�FODVVHV�ZHUH��

³�
�� &ODVV� ��ZDV� FODVVLILHG� \HOORZ� RU�PLQRU� GHYLDWLRQ� IURP� D� VHW� VWDQGDUG�� DQG�

IODJJHG� ZKHQ� WKH� ODQGLQJ� ZDV� JUHDWHU� WKDQ� ���� PHWHUV� SDVW� WKH� UXQZD\�
WKUHVKROG���

�� &ODVV���ZDV�FODVVLILHG�DPEHU��RU�PHGLXP�GHYLDWLRQ�IURP�D�VHW�VWDQGDUG��DQG�
IODJJHG� ZKHQ� WKH� ODQGLQJ� GLVWDQFH� ZDV� JUHDWHU� WKDQ� ���� PHWUHV� SDVW� WKH�
UXQZD\�WKUHVKROG���

�� &ODVV���ZDV�FODVVLILHG�UHG��RU�VLJQLILFDQW�GHYLDWLRQ�IURP�D�VHW�VWDQGDUG��DQG�
IODJJHG�ZKHQ� WKH� ODQGLQJ�GLVWDQFH�ZDV�JUHDWHU� WKDQ������PHWUHV�SDVW� WKH�
UXQZD\�WKUHVKROG�´�

&ODVV���DQG�FODVV���HYHQWV�ZHUH�XVHG�IRU�VWDWLVWLFDO�DQDO\VLV��&ODVV���HYHQWV�ZHUH�
KLJKOLJKWHG�WR�)OLJKW�2SHUDWLRQV�6DIHW\�%RDUG�DQG�0DQDJHPHQW�6DIHW\�5HYLHZ�&RPPLWWHH��

)URP�-XO\������WR�-XO\������� ODQGLQJV�EH\RQG�WKH�WRXFKGRZQ�]RQH�RFFXUUHG�DW�D�
UDWH�RI������IRU�HYHU\�������IOLJKWV��1RQH�RI�WKHVH�ODQGLQJV�ZDV�EH\RQG�������PHWHUV��

'XULQJ�WKLV���\HDU�SHULRG��IRXU�JR�DURXQGV�ZHUH�LQLWLDWHG�DIWHU�WRXFKGRZQ��,Q�WKUHH�RI�
WKH�JR�DURXQGV��WKH�4$5�GDWD�LQGLFDWHG�WKDW�WKH�$�7�ZDV�DXWRPDWLFDOO\�GLVFRQQHFWHG�EHFDXVH�
WKH�FUHZ�DGYDQFHG� WKH� WKUXVW� OHYHUV�PDQXDOO\��7KH�$�7�GLVFRQQHFW�ZRXOG�KDYH�FDXVHG�DQ�
DVVRFLDWHG�$8727+5277/(�',6&�PHVVDJH�RQ�WKH�(,&$6�� ,Q�RQH�RI� WKH�JR�DURXQGV�� WKH�
$�7� UHPDLQHG� DUPHG� DQG� DFWLYH� DIWHU� WRXFKGRZQ� EHFDXVH� WKH� 72�*$� VZLWFK���KDG� EHHQ�
SXVKHG�EHIRUH�WRXFKGRZQ��

7KH�IODS�VHWWLQJ�LQ�WKH�IRXU�JR�DURXQGV�UHPDLQHG�LQ�WKH�ODQGLQJ�FRQILJXUDWLRQ��IODSV�
�����,Q�WZR�RI�WKH�JR�DURXQGV��WKH�DLUFUDIW�ZHUH�URWDWHG�DW�LQGLFDWHG�DLUVSHHGV�ORZHU�WKDQ�WKH�
ODQGLQJ� UHIHUHQFH� VSHHG� �95()��� 7KH� FCOM� QRUPDO� JR�DURXQG� SURFHGXUH� GLG� QRW� KDYH� D�
UHIHUHQFH�IRU�IODS�VHWWLQJV�DQG�URWDWLRQ�DLUVSHHGV�IRU�D�JR�DURXQG�SHUIRUPHG�DIWHU�WRXFKGRZQ��
�������������������������������������������������
�
���� 7KH�)'0�SURJUDP�SURFHVV�LV�UHIHUUHG�WR�LQ�WKH�2SHUDWRU¶V�flight operations procedures manual appendix�)��)OLJKW�'DWD�

0RQLWRULQJ�)OLJKW�2SHUDWLRQV�'DWD�0RQLWRULQJ�3URJUDPPH�3URFHGXUHV�0DQXDO���
�
���� 7KH�4$5� LQFOXGHV� D� SDUDPHWHU�9*$6:�ZKLFK� LQGLFDWHV� WKH�72�*$�VZLWFK� YRWHG� SRVLWLRQ�� ,W� LV� D� ORJLF� GULYHQ� GLVFUHWH�

SURGXFHG�E\�WKH�DXWRSLORW�IOLJKW�GLUHFWRU�FRPSXWHU��$)'&��DQG�LV�QRW�WKH�72�*$�VZLWFK�SK\VLFDO�GLVFUHWH��7KH�$)'&V�UHFHLYH�
D�GLVFUHWH�VLJQDO�IURP�WKH�72�*$�VZLWFK��SURFHVVHV�WKH�GDWD�DQG�WKHQ�WKH�$)'&V�VHQGV�D�GLJLWDO�YRWHG�72�*$�VLJQDO�ZKLFK�
LV�UHFRUGHG�E\�WKH�4$5��
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7KH�2SHUDWRU¶V�B777 training manual�UHIHUHQFH�IRU�manual handling phase 2�WUDLQLQJ�UHTXLUHG�
WKDW� LQ�SHUIRUPLQJ�D�JR�DURXQG�DIWHU� WRXFKGRZQ� WR�VHOHFW� IODSV����DQG� URWDWH�DW�95()��7KH�
FCTM� WUDLQLQJ� IRU�Touch and Go Landing�VWDWHG� WKDW�DIWHU� WRXFKGRZQ��VHOHFW� IODSV����DQG�
URWDWH�DW�95()��7KH�WKUXVW�PDQDJHPHQW�LQ�WKHVH�HYHQWV�ZDV�LQ�DFFRUGDQFH�ZLWK�WKH�SURFHGXUHV�
DQG�LQFOXGHG�PDQXDO�WKUXVW�DSSOLFDWLRQV��

7KH�2SHUDWRU¶V�%����)'0�GDWD�DQDO\VLV�RI�����JR�DURXQGV�VKRZHG�DQ�DYHUDJH�WLPH�
EHWZHHQ� IODS� DQG� ODQGLQJ� JHDU� XS� VHOHFWLRQ� RI� ����� VHFRQGV�� 2I� WKHVH� JR�DURXQGV�� ����
VKRZHG�D�WLPH�LQWHUYDO�EHORZ�IRXU�VHFRQGV��
����������FCOM�DQG�FCTM  ֩ �1RWHV�DQG�$GYLVRULHV�

:LWKLQ�WKH�FCOM,�WKH�IROORZLQJ�OHYHOV�RI�DGYLVRULHV�ZHUH�PHQWLRQHG��
³�

�� :$51,1*��7KLV�LV�DQ�RSHUDWLQJ�SURFHGXUH��WHFKQLTXH��HWF���WKDW�PD\�UHVXOW�LQ�
SHUVRQDO�LQMXU\�RU�ORVV�RI�OLIH�LI�QRW�FDUHIXOO\�IROORZHG��

�� &$87,21��$Q�RSHUDWLQJ�SURFHGXUH��WHFKQLTXH��HWF���WKDW�PD\�UHVXOW�LQ�GDPDJH�
WR�HTXLSPHQW�LI�QRW�FDUHIXOO\�IROORZHG��

�� 1RWH�� $Q� RSHUDWLQJ� SURFHGXUH�� WHFKQLTXH�� HWF��� FRQVLGHUHG� HVVHQWLDO� WR�
HPSKDVL]H��,QIRUPDWLRQ�FRQWDLQHG�LQ�QRWHV�PD\�DOVR�EH�VDIHW\�UHODWHG�´�

8QGHU�WKH�FCOM Automatic flight – Go-Around,�LQKLELWLRQ�RI�WKH�72�*$�VZLWFKHV�ZDV�
LQFOXGHG�DV�D�VWDWHPHQW�RI�LQIRUPDWLRQ��ZLWKRXW�DQ\�DVVRFLDWHG�SURFHGXUH��7KH�FCOM�VWDWHG�
WKDW�³7KH�72�*$�VZLWFKHV�DUH�LQKLELWHG�ZKHQ�RQ�WKH�JURXQG�DQG�HQDEOHG�DJDLQ�ZKHQ�LQ�WKH�
DLU� IRU� D� JR±DURXQG� RU� WRXFK� DQG� JR�´� 7KH� FCOM� GLG� QRW� FRQVLGHU� WKH� 72�*$� VZLWFKHV�
LQKLELWLRQ�WR�EH�DW�D�OHYHO�RI�DQ�DGYLVRU\���

,Q�WKH�FCTM��XQGHU�WKH�KHDGLQJ�Go-Around and Missed Approach – All engines 
operating, D�QRWH�VWDWHG�WKDW�³$Q�DXWRPDWLF�JR�DURXQG�FDQQRW�EH�LQLWLDWHG�DIWHU�WRXFKGRZQ�´�
7KH�)&70�GLG�QRW�SURYLGH�D�FODULILFDWLRQ�IRU�WKLV�VWDWHPHQW���
����������&DELQ�FUHZ�HYDFXDWLRQ�WUDLQLQJ� �
� 7KH�2SHUDWRU¶V�FDELQ�FUHZ�WUDLQLQJ�IDFLOLW\�LV�HTXLSSHG�ZLWK�%����DQG�$����$����IXOO�
PRWLRQ�FDELQ�VLPXODWRUV��GLWFKLQJ�SODWIRUPV�IURP�IL[HG�FDELQ�VLPXODWRUV�LQWR�D�ZDWHU�SRRO��D�IXOO�
KHLJKW�$����FDELQ�VLPXODWRU�ZLWK�XSSHU�DQG�ORZHU�GHFN�VOLGHV�DQG�IXOO\�IXQFWLRQDO�RSHUDWLQJ�
GRRUV��D�IXOO�FRFNSLW�VHWXS��D�ILUHILJKWLQJ�WUDLQHU��DQG�LQGLYLGXDO�H[LW�GRRU�WUDLQLQJ�URRPV��

7KH� WUDLQLQJ� ZDV� GHYHORSHG� DV� D� FRPSHWHQF\�EDVHG� FDELQ� FUHZ� VDIHW\� DQG�
HPHUJHQF\�WUDLQLQJ�SURJUDP��7KH�WRSLFV�IRU�WKH�FDELQ�FUHZ�FRXUVH�LQFOXGHG��LQGXFWLRQ��VDIHW\�
DQG�HPHUJHQF\�SURFHGXUHV�ZLWK�DYLDWLRQ�PHGLFLQH�DQG�DYLDWLRQ�VHFXULW\��RQERDUG�OHDGHUVKLS��
VHUYLFH�WUDLQLQJ��DQG�FRPSDQ\�LPDJH�DQG�XQLIRUP�VWDQGDUGV���

6FHQDULRV��EDVHG�RQ� WKH�2SHUDWRU¶V�SUHYLRXV� LQFLGHQWV�DQG�KXPDQ� IDFWRUV� WRSLFV��
ZHUH� LQWHJUDWHG� LQWR� SUDFWLFDO� DQG� VLPXODWHG� WUDLQLQJ�� 7KH� KXPDQ� IDFWRU� WRSLFV� FRYHUHG�
VLWXDWLRQDO� DZDUHQHVV�� GHFLVLRQ�PDNLQJ�� FRPPXQLFDWLRQ�� WHDPZRUN�� DVVHUWLYHQHVV�� DQG�
LQGLYLGXDO�SHUIRUPDQFH���

7KH�FDELQ�FUHZPHPEHUV�ZHUH� WUDLQHG� LQ�GLIIHUHQW� FKDOOHQJLQJ�VLWXDWLRQV� WKDW�PD\�
RFFXU� GXULQJ� HYDFXDWLRQV�� 7KHVH� LQFOXGHG� VHYHUH� FDELQ� FRQGLWLRQV�� VPRNH� LQ� WKH� FDELQ��
REVWUXFWLYH�SDVVHQJHUV��DQG�DGYHUVH�RXWVLGH�FRQGLWLRQV�VXFK�DV� ILUH��VPRNH��RU�REVWDFOHV��
&KDOOHQJLQJ�VLWXDWLRQV�FDXVHG�E\�ZLQG�DIIHFWHG�VOLGHV�ZHUH�QRW� LQFOXGHG� LQ� WKH�FDELQ�FUHZ�
HYDFXDWLRQ�WUDLQLQJ��

7KH�FDELQ�FUHZPHPEHUV�ZHUH�WUDLQHG� LQ�PDQDJLQJ�SDVVHQJHU�EHKDYLRU�� LQFOXGLQJ�
FURZG� FRQWURO�� SDVVHQJHU� VWUHVV� DQG� FRQIOLFW� PDQDJHPHQW�� $QRWKHU� SDUW� RI� WKH� WUDLQLQJ�
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LQFOXGHG�RYHUFRPLQJ�REVWDFOHV� WR�HIIHFWLYH�FRPPXQLFDWLRQ� LQ�FKDQJLQJ�YLVXDO�DQG�DXGLWRU\�
FRQGLWLRQV���
����������3URWHFWLYH�EUHDWKLQJ�HTXLSPHQW��

7KH�2SHUDWRU�LQWURGXFHG�D�QHZ�W\SH�3%(�LQ�-XQH������DV�D�UHVXOW�RI�DQ�HYDFXDWLRQ�
LQFLGHQW�WKDW�RFFXUUHG�LQ�.DUDFKL�LQ�2FWREHU�������7KH�FKDQJH�ZDV�PDQDJHG�E\�DQ�LQWHUQDO�
FKDQJH�PDQDJHPHQW�SURFHVV�LQ�DFFRUGDQFH�ZLWK�WKH�2SHUDWRU¶V�VDIHW\�PDQDJHPHQW�V\VWHP�
DQG�LQFOXGHG�D�IRUPDO�SURFHVV�IRU�WKH�VHOHFWLRQ�RI�DOWHUQDWLYH�HTXLSPHQW��

7KH� VHOHFWLRQ� FULWHULD� IRU� DQ� DOWHUQDWLYH� 3%(� DFFRUGLQJ� WR� WKH� 2SHUDWRU¶V�
GRFXPHQWDWLRQ�ZHUH�ORZ�PDLQWHQDQFH�RI�WKH�HTXLSPHQW��VHFXUH�VWRZDJH��VLPSOH�DQG�UHOLDEOH�
RSHUDWLRQ��DQG�PLQLPDO�SRVVLEOH�LQMXULHV�RU�ILUH�IURP�FKHPLFDO�UHDFWLRQV��

7KH�LQWURGXFWLRQ�RI�WKH�QHZ�3%(�ZDV�VXSSRUWHG�E\�D�WUDLQLQJ�SDFNDJH�IRU�WUDLQHUV�
DQG�FUHZ��7KLV�WUDLQLQJ�FRQVLVWHG�RI�D�GLVWDQFH�OHDUQLQJ�SURJUDP�DQG�SUDFWLFDO�DSSOLFDWLRQ��DV�
ZHOO�DV�DQ�HGXFDWLRQDO�YLGHR�SURGXFHG�E\� WKH�2SHUDWRU��7R� LQFUHDVH�DZDUHQHVV��DQ�DUWLFOH�
FRYHULQJ�GHWDLOV�RI�WKH�.DUDFKL�LQFLGHQW�ZDV�SXEOLVKHG�LQ�WKH�2SHUDWRU¶V�LQWHUQDO�IOLJKW�VDIHW\�
SXEOLFDWLRQ�LQ�6HSWHPEHU�������

7KH� 2SHUDWRU¶V� FKDQJH� PDQDJHPHQW� SURFHVV� VWDWHG� WKDW� WKH� VHOHFWHG� 3%(�
DGGUHVVHG�DOO�WKH�ULVNV�DQG�SHUIRUPDQFH�LVVXHV�WKDW�KDG�EHHQ�LGHQWLILHG�ZLWK�WKH�SUHYLRXVO\�
LQVWDOOHG�W\SH��VXFK�DV�GLIILFXOWLHV�LQ�DFFHVVLQJ�WKH�VWRZDJH�FRQWDLQHU�DQG�RSHQLQJ�WKH�SODVWLF�
SRXFK��GHOD\V�LQ�GRQQLQJ�WKH�3%(��GLVFRPIRUW�ZKHQ�DFWLYDWLQJ�WKH�GRQQHG�3%(��DQG�GLIILFXOWLHV�
LQ� FRPPXQLFDWLRQ� ZKHQ� WKH� 3%(� KDG� EHHQ� GRQQHG�� 'LIILFXOWLHV� LQ� RSHQLQJ� WKH� VWRZDJH�
FRQWDLQHU�WR�DFFHVV�WKH�SODVWLF�SRXFK�ZHUH�QRW�SUHYLRXVO\�LGHQWLILHG�DV�D�ULVN�LQ�WKH�FKDQJH�
PDQDJHPHQW�SURFHVV��

7KH� 2SHUDWRU¶V� ULVN� DVVHVVPHQW� IRU� WKH� LQWURGXFWLRQ� RI� WKH� 3%(� LQVWDOOHG� LQ� WKH�
$LUFUDIW�LGHQWLILHG�RQO\�RQH�QHZ�ULVN��SHUWLQHQW�WR�WKH�3%(�WUDLQLQJ�WLPHOLQH�IRU�IOLJKW�DQG�FDELQ�
FUHZ�DFURVV�WKH�IOHHW��'LIILFXOWLHV�LQ�RSHQLQJ�WKH�VWRZDJH�FRQWDLQHU�WR�DFFHVV�WKH�SODVWLF�SRXFK�
ZHUH�QRW�LGHQWLILHG�DV�D�ULVN�LQ�WKH�ULVN�DVVHVVPHQWV���
������� 7KH�*&$$�RYHUVLJKW�
���������7KH�2SHUDWRU��

7KH�*&$$��DV�WKH�UHJXODWRU\�$XWKRULW\��DSSURYHG�VHFWLRQV�RI�WKH�2SHUDWRU¶V�PDQXDOV�
EDVHG�RQ�SDUW�CAR-OPS 1 – Commercial & Private Air Transportation (Aeroplanes), RI�WKH�
Civil Aviation Regulations��XVLQJ�WKH�Aviation Safety Procedures Manual  ֩��Control of Manuals. 
7KH� JXLGDQFH� SURYLGHG� LQ� WKLV�manual ZDV� XVHG� E\� WKH� *&$$� LQVSHFWRUV� WR� DFFHSW� DQG�
DSSURYH�WKH�2SHUDWRU¶V�SROLFLHV�DQG�SURFHGXUHV��

7KH�*&$$�VWDWHG�WKDW�WKH�PHWKRGV�XWLOL]HG�E\�WKH�UHJXODWRU\�DXWKRULW\�UHVSRQVLEOH�
IRU� DSSURYLQJ� WKH� $LUFUDIW� PDQXIDFWXUHUV¶� )&20V� ZHUH� VDWLVIDFWRU\�� WKHUHIRUH� WKH� *&$$�
IROORZHG�D�SROLF\�RI�DGKHULQJ�WR�WKH�DSSURYDOV�JUDQWHG�E\�WKH�UHJXODWRU\�DXWKRULW\�RI�WKH�6WDWH�
RI�WKH�$LUFUDIW�GHVLJQ��

7KH�*&$$�DSSURYHG�WKH�2SHUDWRU¶V�WUDLQLQJ�V\VWHP�XQGHU�WKH�$OWHUQDWLYH�7UDLQLQJ�
4XDOLILFDWLRQ� 3URJUDP� �$743��� 7KH� $743� ZDV� DVVHVVHG� DQG� DSSURYHG� E\� WKH� *&$$� LQ�
DFFRUGDQFH� ZLWK� Civil Aviation Regulations,� CAR-OPS 1.978   ֩ Alternative Training 
Qualification Program.� 7KH� $743� DSSURYDO� SURFHVV� UHTXLUHG� WKH� 2SHUDWRU� WR� GHILQH� WKH�
WUDLQLQJ�SURJUDP�IRU�YDULDQWV�RI�DQ�DLUFUDIW�LQ�DFFRUGDQFH�ZLWK�DSSHQGL[���WR�CAR-OPS 1.978.�

*R�DURXQG� WUDLQLQJ� UHTXLUHPHQWV�QHFHVVDU\� IRU� FRPSOLDQFH�ZLWK� WKH�Civil Aviation 
Regulations�ZHUH�OLPLWHG�WR�WKH�IROORZLQJ��

�� $SSHQGL[� �� WR�CAR-OPS 1.965  ֩ Recurrent Training and Checking  ֩ Pilots�
UHTXLUHG�D�PLVVHG�DSSURDFK�IURP�PLQLPD�ZLWK�� LQ� WKH�FDVH�RI�D�PXOWL�HQJLQH�
DHURSODQH��RQH�HQJLQH�LQRSHUDWLYH���
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�� $SSHQGL[��� WR�CAR-OPS 1.968  ֩ Pilot Qualification to operate in either seat�
UHTXLUHG�RQH�HQJLQH�LQRSHUDWLYH�DSSURDFK�DQG�JR�DURXQG��DQG�

�� $SSHQGL[���WR�CAR-OPS 1.450  ֩  Low Visibility Operations�UHTXLUHG�RQH�HQJLQH�
LQRSHUDWLYH�DSSURDFK�DQG�JR�DURXQG��

$SSHQGL[���WR�WKH Flight Crew Licensing�UHJXODWLRQV��CAR-FCL)�VWDWHG�WKDW�IRU�PXOWL�
SLORW�DHURSODQHV�DQG�VLQJOH�SLORW�KLJK�SHUIRUPDQFH�FRPSOH[�DHURSODQHV��WKH�PLVVHG�DSSURDFK�
SURFHGXUHV�UHTXLUH�WKDW�SLORWV�KDYH�SUDFWLFDO�WUDLQLQJ�LQ�D�IXOO�IOLJKW�VLPXODWRU�RU�DHURSODQH��IRU�
D�UHMHFWHG�ODQGLQJ�DW����P�����IW��DERYH�WKH�UXQZD\�WKUHVKROG�DQG�JR�DURXQG���5HMHFWHG�ODQGLQJ�
ZDV�RQO\�PHQWLRQHG�LQ�WKH�CAR-OPS�XQGHU�DSSHQGL[�WR�CAR-OPS 1.785�֩ HUD or Equivalent 
Displays DQG�KLJKOLJKWV� WKH� WUDLQLQJ� UHTXLUHPHQWV� IRU�RSHUDWRUV�KDYLQJ�DQ�DHURSODQH�ZLWK�D�
KHDG�XS�GLVSOD\�RU�YLVLRQ�V\VWHP�HQJDJHG�LQ�LQWHUQDWLRQDO�DLU�QDYLJDWLRQ���

7KH�)OLJKW�2SHUDWLRQV�GHSDUWPHQW�ZLWKLQ�WKH�*&$$��ZDV�UHVSRQVLEOH�IRU�UHJXODWRU\�
RYHUVLJKW�IXQFWLRQV�RI�WKH�2SHUDWRU�ZKLFK�LQFOXGHG�VDIHW\��RSHUDWLRQV�DQG�IOLJKW�FUHZ�WUDLQLQJ��
7KH�*&$$�FRQGXFWHG�DQQXDO�DXGLWV�RI� WKH�2SHUDWRU�EDVHG�RQ�SURJUHVVLYH�DXGLW�PHWKRGV��
VXSHUYLVHG� E\� WKH� SULQFLSDO� LQVSHFWRU� GHVLJQDWHG� IRU� WKH� RYHUVLJKW� IXQFWLRQV�� $XGLWV� ZHUH�
FRQGXFWHG�XVLQJ�WKH�VSHFLILF�FKHFNOLVW�WKDW�GHWDLOHG�WKH�DSSOLFDEOH�Civil Aviation Regulations 
CAR-OPS� �� ��Commercial & Private Air Transportationࡳ� RU�Organization Requirements for 
Aircrew�(CAR-ORA). 7KH�*&$$�FODULILHG�WKDW�DV�WKH�Regulations�DUH�QRW�SUHVFULSWLYH�LQ�QDWXUH��
WKH� LQVSHFWRU¶V� DXGLW� FKHFNOLVW�FOF-CHK-002�� FRQWDLQHG� UHMHFWHG� ODQGLQJ� DV� D� FKHFN� LWHP�
RSWLRQ��

7KH�UHTXLUHPHQW�IRU�DQ�RSHUDWRU�WR�HVWDEOLVK�)'0�SURJUDP�ZDV�VWDWHG�LQ�WKH�CAR-
OPS 1.978 and CAR-OPS 1.037��$GYLVRU\�FLUFXODU�WR�CAR-OPS 1.037 (AC OPS 1.037 (c ) ֩  
Flight Data Monitoring Programme, VWDWHG� WKDW� ³WKH� DFFRXQWDEOH� PDQDJHU� RI� WKH� VDIHW\�
PDQDJHPHQW� V\VWHP� 3RVWKROGHU�� ZKLFK� LQFOXGHV� HVWDEOLVKLQJ� DQG� PDLQWDLQLQJ� WKH� )'0�
V\VWHP��LV�DFFRXQWDEOH�IRU�WKH�GLVFRYHU\�RI�LVVXHV�DQG�WKH�WUDQVPLVVLRQ�RI�WKHVH�WR�WKH�UHOHYDQW�
PDQDJHU�V��UHVSRQVLEOH�IRU�WKH�SURFHVV�HV��FRQFHUQHG�´��

+RZHYHU�� WKH�2SHUDWRU¶V�)'0�SURJUDP�ZDV�XQGHU� WKH�PDQDJHPHQW�RI� WKH�)OLJKW�
2SHUDWLRQV� GHSDUWPHQW� ZLWK� SRVW� KROGHU� 606� KDYLQJ� D� PHPEHU� RI� VWDII� RQ� WKH� )'5&��
$GGLWLRQDOO\��WKH�SRVW�KROGHU�606�ZDV�DOVR�D�PHPEHU�RI�WKH�)OLJKW�2SHUDWLRQV�6DIHW\�%RDUG�
�)26%��DW�ZKLFK�PHHWLQJV�WKHUH�ZDV�D�UHFXUUHQW�DJHQGD�LWHP�UHJDUGLQJ�µ5HYLHZ�6XPPDU\�RI�
)2'0�(YHQWV�DQG�7UHQGV�´�

7KH�,QYHVWLJDWLRQ�UHYLHZHG�WKH�UHFRUGV�RI�WKH�*&$$�DXGLW�ILQGLQJV�RQ�WKH�2SHUDWRU�
GXULQJ�WKH�SHULRG�IURP�-DQXDU\������WR�$XJXVW�������7KHUH�ZHUH�QR�VLJQLILFDQW�ILQGLQJV�UHODWHG�
WR�2SHUDWRU¶V�JR�DURXQG�WUDLQLQJ�VWDQGDUG��SLORWV¶�JUDGLQJ�V\VWHP�RU�606�KD]DUG�LGHQWLILFDWLRQ�
IRU�JR�DURXQG�SURFHGXUHV�DQG�WUDLQLQJ��
���������$LUSRUW�HPHUJHQF\�V\VWHP��

,Q� LWV�DXGLW�RI�0D\������� WKH�*&$$�IRXQG� WKDW� WKH�20'%�$LUSRUW�$5))6�WUDLQLQJ�
WHDP� DQG� ILUHILJKWHUV� ZHUH� XQDEOH� WR� FOHDUO\� GHILQH� WKH� REMHFWLYH� RI� WKH� PDLQWHQDQFH� RI�
FRPSHWHQF\� �0R&��� 7KH� DXGLW� DOVR� IRXQG� LW� GLIILFXOW� WR� YHULI\� UHJXODU� DQG� FRPSUHKHQVLYH�
WUDLQLQJ�LQ�VSHFLDOLVW�HTXLSPHQW��VXFK�DV�WKH�0,&&��WKH�IRUZDUG�FRPPDQGHU�YHKLFOHV��UHVFXH�
VWDLUV��DQG�KLJK�UHDFK�H[WHQGDEOH�WXUUHW��+5(7�����7KH�UHFRUGV�RI�0R&�WUDLQLQJ�GLG�QRW�FRQWDLQ�
DGHTXDWH�UHFRUGV�RI�WUDLQHH�DFKLHYHPHQWV�DQG�DVVHVVPHQWV���

,Q�D�SRVW�$FFLGHQW�UHJXODWRU\�UHYLHZ�RI�WKH�UHSRUW�LVVXHG�E\�'XEDL�$LUSRUWV�IROORZLQJ�
DQ�HPHUJHQF\�H[HUFLVH�FDUULHG�RXW�LQ�-XQH�������LW�ZDV�FRQFOXGHG�WKDW�WKH�RSHUDWLRQDO�$5))6�
FRPPDQGHUV�KDYH�GLIIHUHQW�FRUH�FRPSHWHQFLHV�� UROHV�DQG�UHVSRQVLELOLWLHV�� WKHUHIRUH�� LW�ZDV�
�������������������������������������������������
�
���� 7KH�,QYHVWLJDWLRQ�PDGH�UHIHUHQFH��WR�D�UHSRUW�LVVXHG�E\�WKH�*&$$�DIWHU�WKH�SHULRGLF�VXUYHLOODQFH�DXGLW�FDUULHG�RXW�GXULQJ�

WKH�SHULRG�IURP���WR���0D\�������
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QHFHVVDU\� WR� GHYHORS� D� VSHFLILF� FRPSHWHQF\�EDVHG� WUDLQLQJ� DQG� DVVHVVPHQW� SURJUDP��
$FFRUGLQJ�WR�WKH�UHSRUW�� WKHUH�ZDV�DOVR�D�QHHG�WR�UHYLHZ�WKH�WUDLQLQJ�SURJUDPV�RI�WKH�FUHZ�
PDQDJHUV��ZDWFK�PDQDJHUV�DQG�GXW\�PDQDJHUV���
���������0HWHRURORJLFDO�VHUYLFHV��

7KH�Civil Aviation Regulations�IRU�PHWHRURORJLFDO�VHUYLFHV�LV�CAR Part VIII Subpart 
7- Meteorological Services��7KH�PDLQ�REMHFWLYH�RI�Subpart 7�LV�WR�SURYLGH�WKH�UXOHV�JRYHUQLQJ�
WKH�FHUWLILFDWLRQ�DQG�RSHUDWLRQ�RI�RUJDQL]DWLRQV�SURYLGLQJ�PHWHRURORJLFDO�VHUYLFHV�WR�DYLDWLRQ�
LQ�WKH�8QLWHG�$UDE�(PLUDWHV��(YHQ�WKRXJK�WKLV�UHJXODWLRQ�UHIHUV�WR�Annex 3 — Meteorological 
Service for International Air Navigation��Subpart 7 FRQWDLQV�OLPLWHG�LQIRUPDWLRQ�UHJDUGLQJ�WKH�
UHTXLUHPHQWV�RI�DYLDWLRQ�PHWHRURORJ\�LQFOXGLQJ�IRUHFDVWLQJ�DQG�UHSRUWLQJ�RI�ZLQGVKHDU���

8QGHU�WKH�KHDGLQJ�Applicability��CAR�3DUW�9,,,�VXESDUW�����VWDWHV��
³�E��&LYLO�$YLDWLRQ�5HJXODWLRQV�3DUW�9,,,��6XESDUW���LV�LVVXHG�E\�WKH�*HQHUDO�&LYLO�
$YLDWLRQ�$XWKRULW\�LQ�SXUVXLW�RI�LWV�REOLJDWLRQV�WR�HQVXUH�HQIRUFHPHQW�RI�DFFHSWHG�
LQWHUQDWLRQDO� UHJXODWLRQV� DQG� VWDQGDUGV� ZLWKLQ� RUJDQLVDWLRQV� SURYLGLQJ�
0HWHRURORJLFDO�6HUYLFHV�ZLWKLQ�WKH�8$(�),5�DV�GHVLJQDWHG�E\�WKH�$XWKRULW\���´�

,Q� DFFRUGDQFH� ZLWK� Annex 3 — Meteorological Service for International Air 
Navigation�FKDSWHU���General Provisions VWDWHV�LQ�WKH�IROORZLQJ�SDUDJUDSKV�WKH�UHVSRQVLELOLWLHV�
RI�WKH�GHVLJQDWHG�PHWHRURORJLFDO�DXWKRULW\��

³�

x� ������±� ³7KLV� REMHFWLYH� VKDOO� EH�DFKLHYHG�E\� VXSSO\LQJ� WKH� IROORZLQJ�XVHUV��
RSHUDWRUV�� IOLJKW�FUHZPHPEHUV��DLU� WUDIILF�VHUYLFHV�XQLWV��VHDUFK�DQG� UHVFXH�
VHUYLFHV�XQLWV��DLUSRUW�PDQDJHPHQWV�DQG�RWKHUV�FRQFHUQHG�ZLWK�WKH�FRQGXFW�
RU� GHYHORSPHQW� RI� LQWHUQDWLRQDO� DLU� QDYLJDWLRQ�� ZLWK� WKH� PHWHRURORJLFDO�
LQIRUPDWLRQ�QHFHVVDU\�IRU�WKH�SHUIRUPDQFH�RI�WKHLU�UHVSHFWLYH�IXQFWLRQV�´�

x� ������ ±� ³(DFK� &RQWUDFWLQJ� 6WDWH� VKDOO� GHVLJQDWH� WKH� DXWKRULW\�� KHUHLQDIWHU�
UHIHUUHG� WR�DV� WKH�PHWHRURORJLFDO�DXWKRULW\�� WR�SURYLGH�RU� WR�DUUDQJH� IRU� WKH�
SURYLVLRQ�RI�PHWHRURORJLFDO�VHUYLFH�IRU�LQWHUQDWLRQDO�DLU�QDYLJDWLRQ�RQ�LWV�EHKDOI��
'HWDLOV�RI�WKH�PHWHRURORJLFDO�DXWKRULW\�VR�GHVLJQDWHG�VKDOO�EH�LQFOXGHG�LQ�WKH�
6WDWH� DHURQDXWLFDO� LQIRUPDWLRQ� SXEOLFDWLRQ�� LQ� DFFRUGDQFH� ZLWK� $QQH[� ����
$SSHQGL[����*(1�����´�

x� ������ ±� ³(DFK� &RQWUDFWLQJ� 6WDWH� VKDOO� HQVXUH� WKDW� WKH� GHVLJQDWHG�
PHWHRURORJLFDO� DXWKRULW\� UHIHUUHG� WR� LQ� ������ HVWDEOLVKHV� DQG� LPSOHPHQWV� D�
SURSHUO\� RUJDQL]HG� TXDOLW\� V\VWHP� FRPSULVLQJ� SURFHGXUHV�� SURFHVVHV� DQG�
UHVRXUFHV� QHFHVVDU\� WR� SURYLGH� IRU� WKH� TXDOLW\� PDQDJHPHQW� RI� WKH�
PHWHRURORJLFDO�LQIRUPDWLRQ�WR�EH�VXSSOLHG�WR�WKH�XVHUV�OLVWHG�LQ�������´�

7KH�*&$$�FRQGXFWHG�DXGLWV�RQ�'XEDL�$LU�1DYLJDWLRQ�6HUYLFHV��µGDQV¶���DV�WKH\�ZHUH�
WKH�PHWHRURORJLFDO� FHUWLILFDWH� KROGHU� IRU�20'%�� DQG� DOVR� RQ� WKH�1&06� DV� WKH\� ZHUH� WKH�
PHWHRURORJLFDO� VHUYLFH� SURYLGHU�� 7KH�*&$$� DFFHSWHG� WKH�1&06�PDQXDOV� ZLWK� UHVSHFW� WR�
PHWHRURORJ\�� 7KH� *&$$� RYHUVLJKW� ZDV� SHUIRUPHG� E\� DLU� WUDIILF� FRQWURO� LQVSHFWRUV� ZKR�
SRVVHVVHG�OLPLWHG�PHWHRURORJ\�WUDLQLQJ�DQG�H[SHULHQFH�DV�WKH�*&$$�GLG�QRW�KDYH�TXDOLILHG�
DQG�H[SHULHQFHG�PHWHRURORJ\�VWDII�ZKR�ZHUH�VXEMHFW�PDWWHU�H[SHUWV�ZLWK�UHVSHFW�WR�DYLDWLRQ�
PHWHRURORJ\���

7KH�Civil Aviation Regulations� GLG� QRW� FRQWDLQ� JXLGDQFH� UHJDUGLQJ� WKH� LVVXLQJ� RI�
ZLQGVKHDU� ZDUQLQJV�� 2Q� SUHSDUDWLRQ� RI� D� ZLQGVKHDU� ZDUQLQJ��Annex 3 — Meteorological 
Service for International Air Navigation�VHFWLRQ�Wind shear warnings and alerts�VWDWHV��

³:LQGVKHDU�ZDUQLQJV�VKDOO�EH�SUHSDUHG�E\� WKH�DHURGURPH�PHWHRURORJLFDO�RIILFH�
GHVLJQDWHG�E\�WKH�PHWHRURORJLFDO�DXWKRULW\�FRQFHUQHG�IRU�DHURGURPHV�ZKHUH�ZLQG�

�������������������������������������������������
�
���� ,W� LV� VWDWHG� LQ� WKH� )RUHZRUG RI�Civil Aviation Regulations Part VIII��Subpart 7�� WKDW� WKH�*HQHUDO�&LYLO� $YLDWLRQ� $XWKRULW\�

�KHUHLQDIWHU�³$XWKRULW\´��KDV�LPSOHPHQWHG�CAR Part VIII, Subpart 7 EDVHG�RQ�,&$2�Annex 3 EXW�ZLWK�DGGLWLRQDO�SDUDJUDSKV�
ZKHUH�FRQVLGHUHG�DSSURSULDWH��
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VKHDU� LV� FRQVLGHUHG� D� IDFWRU�� LQ� DFFRUGDQFH� ZLWK� ORFDO� DUUDQJHPHQWV� ZLWK� WKH�
DSSURSULDWH� DLU� WUDIILF� VHUYLFHV� XQLW� DQG� WKH� RSHUDWRUV� FRQFHUQHG�� :LQG� VKHDU�
ZDUQLQJV�VKDOO�JLYH�FRQFLVH�LQIRUPDWLRQ�RQ�WKH�REVHUYHG�RU�H[SHFWHG�H[LVWHQFH�RI�
ZLQG�VKHDU�ZKLFK�FRXOG�DGYHUVHO\�DIIHFW�DLUFUDIW�RQ�WKH�DSSURDFK�SDWK�RU�WDNH�RII�
SDWK�RU�GXULQJ�FLUFOLQJ�DSSURDFK�EHWZHHQ�UXQZD\�OHYHO�DQG�����P��������IW��DERYH�
WKDW�OHYHO�DQG�DLUFUDIW�RQ�WKH�UXQZD\�GXULQJ�WKH�ODQGLQJ�UROO�RU�WDNH�RII�UXQ��:KHUH�
ORFDO�WRSRJUDSK\�KDV�EHHQ�VKRZQ�WR�SURGXFH�VLJQLILFDQW�ZLQG�VKHDUV�DW�KHLJKWV�LQ�
H[FHVV�RI�����P��������IW��DERYH�UXQZD\�OHYHO��WKHQ�����P��������IW��VKDOO�QRW�EH�
FRQVLGHUHG�UHVWULFWLYH�´�

�������� 'XEDL�$LUSRUWV��
'XEDL�$LUSRUWV�RSHUDWHV�'XEDL� ,QWHUQDWLRQDO�$LUSRUW�DQG�'XEDL�:RUOG�&HQWUDO�±�$O�

0DNWRXP� ,QWHUQDWLRQDO� $LUSRUW� XQGHU� DQ� DHURGURPH� FHUWLILFDWH� LVVXHG� E\� WKH� *&$$� LQ�
DFFRUGDQFH� ZLWK� QDWLRQDO� OHJLVODWLRQ� SURPXOJDWHG� LQ� Civil Aviation Regulations, Part IX��
Aerodromes. 

���������$LUSRUW�DHURGURPH�HPHUJHQF\�PDQXDOV�
7KH�Airport emergency plan� �AEP) manual� FRQVLVWHG�RI� WKUHH�SDUWV��DQG� WKH�PRVW�

UHFHQW�UHYLVLRQ�KDG�EHHQ�LQFRUSRUDWHG�LQWR�SDUW���LQ�)HEUXDU\�������7KH�manual OLVWHG�YDULRXV�
VWDNHKROGHUV�WDVNHG�WR�UHVSRQG�WR�DLUFUDIW�DFFLGHQWV�DQG�RWKHU�FODVVHV�RI�RFFXUUHQFHV��7KH�
UHVSRQVLELOLWLHV�RI�HDFK�VWDNHKROGHU�ZHUH�OLVWHG�LQ�part 1�ZKLFK�DOVR�LOOXVWUDWHG�WKH�operational 
command and control structure� LQ� WKH�FDVH�RI�DQ�DLUFUDIW�DFFLGHQW��7KH�DFFLGHQW� UHVSRQVH�
VWUXFWXUH�FRQVLVWHG�RI�WKUHH�OHYHOV��

�� 7KH�EURQ]H�FRPPDQG�OHYHO��VLWH�OHYHO��UHVSRQVLEOH�IRU�FUDVK�VLWH�PDQDJHPHQW��
UHVFXH��DQG�ILUHILJKWLQJ��

�� 7KH� VLOYHU� FRPPDQG� OHYHO�� UHVSRQVLEOH� IRU� RSHUDWLRQDO� OHYHO� VXSSRUW� DQG�
FRRUGLQDWLRQ�ZLWK�WKH�H[WHUQDO�DJHQFLHV�LQFOXGLQJ�JRYHUQPHQW�DXWKRULWLHV��

�� 7KH�JROG�FRPPDQG�OHYHO��UHVSRQVLEOH�IRU�WKH�VWUDWHJLF�OHYHO�RI�FRPPDQG�DQG�
IRU�QDWLRQDO�FULVLV�PDQDJHPHQW��

7KH�-&5�ZDV�UHVSRQVLEOH�IRU�DFWLYDWLQJ�WKH�HPHUJHQF\�RSHUDWLRQV�FHQWHU��PDQDJLQJ�
WKH� DLUSRUW� SXEOLF� QRWLILFDWLRQ� RI� IOLJKW� VWDWXV� WKURXJK� WKH� SDVVHQJHU� DGGUHVV� DQG� IOLJKW�
LQIRUPDWLRQ�GLVSOD\�V\VWHP��DQG�DUUDQJLQJ�IRU�HYDFXDWLRQ��

$PRQJ�RWKHU�UHVSRQVLELOLWLHV��$LUSRUW�DLUVLGH�RSHUDWLRQV�LV�UHVSRQVLEOH�IRU�FRQWUROOLQJ�
WKH� UHQGH]YRXV�SRLQW��SURYLGLQJ�VXSSRUW� WR� WKH� ILUH�FRPPDQGHU��DQG�GHSOR\LQJ�RQH�DLUVLGH�
RSHUDWLRQV�YHKLFOH�WR�DVVLVW�ZLWK�WKH�VDIH�HYDFXDWLRQ�DQG�FRQWURO�RI�WKH�SDVVHQJHUV��

3DUW���RI�WKH AEP manual VWDWHG�WKDW���
³7R�HQVXUH�WKDW�HPHUJHQF\�VHUYLFHV�ZRUN�HIIHFWLYHO\�WRJHWKHU��D�0RELOH�,QFLGHQW�
&RPPDQG� &HQWHU� �0,&&�� LV� HVWDEOLVKHG� DW� WKH� LQFLGHQW� >DFFLGHQW@� VLWH� DQG� DOO�
DJHQF\�,QFLGHQW�&RPPDQGHUV�UHSRUW�WR�WKH�0,&&�LV�HVWDEOLVKHG�DW�WKH�QRPLQDWHG�
$LUSRUW� ,QFLGHQW�&RPPDQGHU��$,&���QRUPDOO\� WKH�6HQLRU�$LUSRUW�)LUH�DQG�5HVFXH�
6HUYLFH�2IILFHU�RU�VFHQH��ZKR�DVVXPHV�UHVSRQVLELOLW\�IRU�RYHUDOO�PDQDJHPHQW�RI�
WKH�HPHUJHQF\�UHVSRQVH�DQG�IRU�RUJDQL]LQJ�DQG�GHSOR\LQJ�DOO�DYDLODEOH�UHVRXUFHV�
LQ�D�VDIH�DQG�HIILFLHQW�PDQQHU��'XEDL�$LUSRUWV�GHVLJQDWH� WKLV� OHYHO�RI�FUDVK�VLWH�
FRPPDQG�DQG�FRQWURO�DV�µ%URQ]H�/HYHO¶�´�

$FFRUGLQJ� WR� part 2� RI� WKH� AEP manual,� WKH� ILUH� FRPPDQGHU� LV� UHTXLUHG� WR�
FRPPXQLFDWH�ZLWK�$7&��HVWDEOLVK� LQLWLDO� LQFLGHQW�FRPPDQG��DQG� OLDLVH�ZLWK� WKH�UHVSRQGHUV��
7KH�ILUH�FRPPDQGHU�LV�DOVR�UHTXLUHG�WR�FRQILUP�WKH�QXPEHU�RI�SDVVHQJHUV�DQG�FUHZ�DV�SHU�
WKH�OLVW�SURYLGHG�E\�WKH�DLUFUDIW�RSHUDWRU��$OO�LQIRUPDWLRQ�VKDOO�EH�H[FKDQJHG�EHWZHHQ�WKH�ILUH�
FRPPDQGHU�DQG�WKH�0,&&��
 7KH Airport fire service (AFS) manual,� WKH� RSHUDWLRQV� PDQXDO� RI� WKH� $5))6� 
FRQWDLQHG�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�IRU��
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�� UHVSRQVH�WR�DQ�DLUFUDIW�DFFLGHQW�LQFLGHQW�RQ�WKH�DLUILHOG��

�� ZDWFKURRP�GXWLHV���

�� FDVXDOW\�VKHOWHUV���

�� FRQWURO�RI�HYDFXDWLQJ�SDVVHQJHUV��DQG��

�� WUDLQLQJ�RI�DLUSRUW�ILUH�VHUYLFH�SHUVRQQHO��
7KH� ILUH� FRPPDQGHU� LV� UHVSRQVLEOH� IRU� WKH� RQ�VLWH� PDQDJHPHQW� RI� UHVFXH� DQG�

ILUHILJKWLQJ�� +H� PD\� EH� DVVLVWHG� E\� KLV� QRPLQDWHG� VHFWRU� FRPPDQGHUV� GHSHQGLQJ� RQ� KLV�
GLYLVLRQ�RI�WKH�DFFLGHQW�VLWH���

7KH�FUHZ�PDQDJHU� LV� UHTXLUHG� WR�PDQDJH�RSHUDWLRQDO� FUHZ�GHSOR\HG�RQ�RQH� ILUH�
YHKLFOH�� HQVXUH� SHUVRQQHO�PDLQWDLQ� WKHLU� ILUHILJKWLQJ� FRPSHWHQFLHV� DQG�ZHOIDUH�� HQVXUH� DOO�
RSHUDWLRQDO� ILUH�YHKLFOHV�DQG�UHVFXH�HTXLSPHQW�DUH�PDLQWDLQHG�DQG�VHUYLFDEOH��DQG�HQVXUH�
PLQLPXP�VWDIILQJ�OHYHOV�DUH�PDLQWDLQHG���

7KH�ILUHILJKWHU�IXQFWLRQ�LV�WKH�FRQWURO�RI�ILUH�DQG�WKH�VDYLQJ�DQG�SUHVHUYDWLRQ�RI�OLIH�
GXULQJ�DOO�W\SHV�RI�HPHUJHQFLHV�DW�WKH�DLUSRUW��

$FFRUGLQJ� WR� WKH�AFS manual: ³7KH�$)6�>$5))6@�ZLOO�EH�GHSOR\HG� WR�HQVXUH� WKH�
UHVSRQVH�WLPH�RSHUDWLRQDO�REMHFWLYH�RI�WZR�PLQXWHV���WR�WKH�HQG�RI�HDFK�UXQZD\��DV�ZHOO�DV�
RWKHU�SDUWV�RI� WKH�PRYHPHQW�DUHD�� LQ�RSWLPXP�YLVLELOLW\�DQG�VXUIDFH�FRQGLWLRQV� LV�DFKLHYHG�
DOLJQHG�WR�UHJXODWRU\�UHTXLUHPHQWV�´�
� 7KH�AFS manual�VWDWHV�WKDW��³,W�LV�LPSRUWDQW�WKDW�SURFHGXUHV�DUH�LQ�SODFH�WR�HQVXUH�
WKDW� WKH� $)6� FDQ� GHDO� ZLWK� DQ� LQFLGHQW� VDIHO\� DQG� DW� WKH� VDPH� WLPH� DOORZ� HYDFXDWLQJ�
SDVVHQJHUV�WR�OHDYH�D�GDQJHU�DUHD��ZLWKRXW�LPSHGLQJ�$)6�DFWLRQV�RU�HQGDQJHULQJ�WKHPVHOYHV�
IXUWKHU�´�)RU�WKLV�SXUSRVH��WKH�$LUSRUW�LVVXHG�D�3(06�GRFXPHQW�����

�������������������������������������������������
�
���� CAR SDUW�;,ࡳ����Aerodrome Emergency Services, Facilities and Equipment���SDUDJUDSKࡳ���������Response Time��VWDWHV�WKDW��

³7KH�RSHUDWLRQDO�REMHFWLYH�RI�WKH�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH�VKDOO�EH�WR�DFKLHYH�D�UHVSRQVH�WLPH�RI�QRW�H[FHHGLQJ�WZR�
PLQXWHV�WR�DQ\�SRLQW�RI�HDFK�RSHUDWLRQDO�UXQZD\�LQ�RSWLPXP�YLVLELOLW\�DQG�VXUIDFH�FRQGLWLRQV�´�

���� $FFRUGLQJ�WR�&$5�3DUW�;,ࡳ���Aerodrome Emergency Services, Facilities and Equipment��SDUDJUDSK���������WKH�$(3�VKDOO��
DPRQJ�RWKHU�WKLQJV��LQFOXGH�SURFHGXUHV�IRU�OHDGLQJ�SDVVHQJHUV�IURP�DLUFUDIW��WR�VHFXUH�DUHDV�DZD\�IURP�WKH�DFFLGHQW�VLWH��
3(06�LV�UHTXLUHG�E\�WKH�*&$$�LVVXHG�Notice to Aerodrome Certificate Holders (NOTAC)�QXPEHU��������� 
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� 7KH�$5))6�WUDLQLQJ�JXLGDQFH���UHTXLUHG�WKH�HYDFXDWHG�SDVVHQJHUV�WR�EH�JXLGHG�WR�
WKH�RSSRVLWH�VLGH�RI�WKH�ILUH�DQG�VPRNH�DQG�DZD\�IURP�WKH�µLQFLGHQW�DUHD¶��]RQH���LQ�ILJXUH�����
WR�D�µFDVXDOW\�DUHD¶��]RQH����LQ�RUGHU�WR�SURWHFW�WKHP�IURP�KHDW�DQG�VPRNH��,QMXUHG�SDVVHQJHU�
ZHUH�WR�EH�WDNHQ�WR�DQ�µDPEXODQFH�ORDGLQJ�SRLQW¶��]RQH�����

$FFRUGLQJ�WR�WKH�3(06��WKH�$LUSRUW¶V�DLUVLGH�RSHUDWLRQV�SHUVRQQHO�DUH�UHVSRQVLEOH�
IRU�FKRRVLQJ�D�VDIH�DUHD��RXWVLGH�WKH�LQFLGHQW�DUHD��DQG�WR�XVH�WKHLU�SDVVHQJHU�DGGUHVV�V\VWHP�
RU�PHJDSKRQHV�WR�DWWUDFW�WKH�DWWHQWLRQ�RI�SDVVHQJHUV��7KH�DLUVLGH�RSHUDWLRQV�RIILFHU�ZDV�WR�
UHTXHVW� EXVHV� IURP� WKH� FRQWUDFWHG� KDQGOLQJ� DJHQW� DQG� PDQDJH� WKH� WUDQVSRUWDWLRQ� RI� WKH�
HYDFXDWHG�XQLQMXUHG�SDVVHQJHUV�IURP�WKH�FDVXDOW\�DUHD��ZKHUH�DOO�HYDFXDWHG�RFFXSDQWV�DUH�
WULDJHG���

7KH�$5))6�SHUVRQQHO�ZHUH�WR�UHFHLYH�LQIRUPDWLRQ�DERXW�WKH�ORFDWLRQ�RI�ILUH�RQ�WKH�
DLUFUDIW��WKH�W\SH�RI�DLUFUDIW�LQYROYHG��DQG�WKH�QXPEHU�RI�SHRSOH�RQ�ERDUG��ZKLOH�WKH�YHKLFOH�ZDV�
LQ�WUDQVLW�WR�WKH�DFFLGHQW�VLWH���

7R�WHVW�WKH�AEP��WKH�$LUSRUW�FDUULHG�RXW�IXOO�DQG�SDUWLDO�VFDOH�HPHUJHQF\�H[HUFLVHV�WR�
WHVW� WKH� RYHUDOO� IXQFWLRQV� LQ� D�PDMRU� HYHQW�ZLWK� WKH� SDUWLFLSDWLRQ� RI� WKH� YDULRXV� FRQFHUQHG�
DJHQFLHV��7KH�H[HUFLVHV�ZHUH�DVVHVVHG�E\�WKH�*&$$�IRU�DHURGURPH�FRQWLQXRXV�FRPSOLDQFH�
ZLWK�WKH�Civil Aviation Regulations��
���������$5))6�SHUVRQQHO�WUDLQLQJ�

$FFRUGLQJ� WR� SDUDJUDSK� ��� �ࡳ� Training and Development�� RI� CAR� 3DUW� ;,�� WKH�
DHURGURPH�ZDV�WR�HPSOR\�D�WUDLQLQJ�QHHGV�DQDO\VLV�PHWKRG�WR�DVVXUH�WKH�FRPSHWHQF\�RI�LWV�
SHUVRQQHO��7KH�DQDO\VLV�LQFOXGHG�DQ�HYDOXDWLRQ�SURFHVV�WR�PHDVXUH�WKH�WUDLQLQJ�RXWFRPHV�LQ�
FRPSDULVRQ�ZLWK�WKH�SXEOLVKHG�REMHFWLYHV��7KH�HYDOXDWLRQ�ZDV�FDUULHG�RXW�SHULRGLFDOO\�DQG�WKH�
SHUVRQQHO� ZHUH� LVVXHG� ZLWK� D� FHUWLILFDWH� RI� FRPSHWHQF\� DV� SDUW� RI� D� VWUXFWXUHG� OHDUQLQJ�
SURJUDP���

�������������������������������������������������
�
��������5HIHUHQFH� 0R&��� – Aircraft Internal Fire. 

�

)LJXUH�����([DPSOH�RI�DFFLGHQW�VLWH�]RQHV��>6RXUFH��0R&���@�
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$FFRUGLQJ� WR� WKH� AFS manual�� QHZO\� UHFUXLWHG� ILUHILJKWHUV� ZHUH� UHTXLUHG� WR�
VXFFHVVIXOO\�IXOILOO� UHFUXLWPHQW�FULWHULD�DQG�WR�FRPSOHWH�EDVLF�WUDLQLQJ��VLWH�VSHFLILF� LQGXFWLRQ��
RQ�ZDWFK�DVVHVVPHQW� �OLPLWHG� UROH���DQG�FRQWLQXDWLRQ� WUDLQLQJ��DV�SDUW�RI�D�PDLQWHQDQFH�RI�
FRPSHWHQF\��0R&��VFKHPH��
� 7KH�0R&�VFKHPH�ZDV�LQWHQGHG�WR�GHPRQVWUDWH�KRZ�RSHUDWLRQDO�$5))6�SHUVRQQHO�
DUH� LQLWLDOO\� WUDLQHG�DQG�FRQWLQXH�WR�PDLQWDLQ�FRPSHWHQF\�WR�RSHUDWH� ILUHILJKWLQJ�DQG�UHVFXH�
HTXLSPHQW���

5HYLHZLQJ�WKH�WUDLQLQJ�UHFRUGV�RI�WKH�ILUH�FRPPDQGHU�LQGLFDWHG�WKDW�WKH�0R&�WUDLQLQJ�
ZDV� FRPSOHWHG� DV� SHU� WKH� WUDLQLQJ� VFKHGXOH�� 7KLV� WUDLQLQJ� LQFOXGHG� DLUFUDIW� HYDFXDWLRQ�
SURFHGXUH�� ULVN� PDQDJHPHQW�� LQFLGHQW� VLWH� VDIHW\�� DLUFUDIW� ODQGLQJ� JHDU� ILUH� WDFWLFV� DQG�
WHFKQLTXHV��DQG�DLUFUDIW�FRPELQDWLRQ�ILUH�ZLWK�VHDUFK�DQG�UHVFXH��

7KH�$LUSRUW�XWLOL]HG�D�%����DQG�$����VLPXODWRU�IRU�GLIIHUHQW�H[WHUQDO�DQG�LQWHUQDO�ILUH�
VFHQDULRV�� 7KH� WUDLQLQJ� RQ� H[WHUQDO� ILUH� VFHQDULRV� FRYHUHG� ILUHV� RQ� IXVHODJH�� HQJLQHV��
FRPELQDWLRQ�RI�HQJLQH�ODQGLQJ�JHDU��ODQGLQJ�JHDU��DQG�FDUJR�FRPSDUWPHQW�GRRU�ILUH��ZKHUHDV�
WKH�LQWHUQDO�VFHQDULRV�FRYHUHG�ILUHV�LQ�WKH�FRFNSLW��DQG�FDELQ��JDOOH\��DQG�IODVKRYHU��

7KH�$5))6�GLG�QRW�SURYLGH�D�SURFHGXUHV�PDQXDO�IRU�UHVFXH�DQG�ILUHILJKWLQJ�WDFWLFV�
DQG� WHFKQLTXHV�� 7KLV� LQIRUPDWLRQ�ZDV� FRQWDLQHG� LQ� ���0R&� WUDLQLQJ� VHVVLRQV� GHOLYHUHG� WR�
ILUHILJKWHUV��YHKLFOH�GULYHUV��FUHZ�PDQDJHUV��ZDWFKURRP�SHUVRQQHO��DQG�ILUH�FRPPDQGHUV��2QH�
VHVVLRQ�GLVFXVVHG�WKH�SRVLWLRQLQJ�RI�ILUH�YHKLFOHV�LQ�UHODWLRQ�WR�WKH�DLUFUDIW�DQG�LOOXVWUDWHG�HLJKW�
VFHQDULRV�RI�SRVLWLRQLQJ�GHSHQGLQJ�RQ�WKH�ORFDWLRQ�RI�WKH�ILUH�DQG�WKH�ZLQG�GLUHFWLRQ��

7KH�ILUH�FRPPDQGHU�ZDV�WUDLQHG�WR�GLYLGH�WKH�DFFLGHQW�VLWH�LQWR�VHFWRUV�FRQWUROOHG�E\�
VHFWRU�FRPPDQGHUV��ZKR�ZHUH�LGHQWLILHG�E\�\HOORZ�YHVWV��,Q�VRPH�FDVHV��WZR�VHFWRUV�FRXOG�
EH� FRQWUROOHG� E\� RQH� VHFWRU� FRPPDQGHU�� 7KH� ILUHILJKWHUV� ZHUH� WR� XSGDWH� WKHLU� VHFWRU�
FRPPDQGHUV�DERXW�DQ\�QHZ�VLWXDWLRQ�DQG�WKH�VHFWRU�FRPPDQGHUV�ZRXOG�SDVV�WKH�LQIRUPDWLRQ�
WR�WKH�ILUH�FRPPDQGHU��

$FFRUGLQJ�WR�WKH�WUDLQLQJ�JXLGDQFH��WKH�ILUH�FRPPDQGHU�ZDV�UHTXLUHG�WR�VWD\�RXW�RI�
WKH�µLQFLGHQW�DUHD¶��]RQH����VR�WKDW�KH�FRXOG�FRPPXQLFDWH�ZLWK�WKH�VHFWRU�FRPPDQGHUV�DQG�
UHFHLYH�IUHTXHQW�LQIRUPDWLRQ�XSGDWHV�DERXW�WKH�VLWXDWLRQ�DQG�FRPPXQLFDWH�ZLWK�WKH�0,&&��
���������$LUSRUW�HPHUJHQF\�H[HUFLVH�

$�UHSRUW�LVVXHG�E\�WKH�$LUSRUW�UHJDUGLQJ�DQ�HPHUJHQF\�H[HUFLVH�FDUULHG�RXW�LQ�-XQH�
�����GHVFULEHG�WKH�REMHFWLYHV�RI�WKH�H[HUFLVH�DV�D�WHVW�RI�WKH�LPSOHPHQWDWLRQ�DQG�RSHUDWLRQ�
RI�WKH�LQFLGHQW�FRPPDQG�V\VWHP��LQIRUPDWLRQ�PDQDJHPHQW�ZLWK�WKH�-&5��SDVVHQJHU�UHVFXH�
IURP�WKH�DLUFUDIW�WR�DQ�DJUHHG�PHGLFDO�]RQH��H[HFXWLRQ�RI�WKH�3(06��DQG�FRQWURO�RI�SDVVHQJHUV�
LQ�D�SRWHQWLDOO\�GDQJHURXV�DQG�KRW�HQYLURQPHQW��

7KH� H[HUFLVH� VFHQDULR� ZDV� D� UXQZD\� RYHUUXQ� LQYROYLQJ� DQ� $LUEXV� $����� ZLWK�
DSSUR[LPDWHO\�����SHUVRQV�RQ�ERDUG��7KH�VFHQDULR�FRQVLGHUHG����IDWDOLWLHV�DQG����LQMXULHV���

7KH� H[HUFLVH� REVHUYDWLRQV� UHYHDOHG� WKDW� WKH� LQFLGHQW� FRPPDQG� V\VWHP� ZDV�
LQVXIILFLHQW� GXH� WR� LQDGHTXDWH� FRPSHWHQF\� RI� WKH� LQFLGHQW� FRPPDQGHU�� 7KH� HPHUJHQF\�
RSHUDWLRQV�FHQWHU�ZDV�SRRUO\�HTXLSSHG��DQG�FRPPXQLFDWLRQ�EHWZHHQ�WKH�FRPPDQG�FHQWHUV�
ZDV� SRRU�� ,Q� DGGLWLRQ�� WKH� QRWLILFDWLRQ� V\VWHP� WR� WKH� -&5� UHTXLUHG� VWDQGDUGL]DWLRQ� DQG�
VWUXFWXUHG�LQIRUPDWLRQ�JDWKHULQJ���

5HVFXLQJ�WKH�HYDFXDWHG� LQMXUHG�SDVVHQJHUV�DQG�FUHZ�ZDV�QRW�JLYHQ�WKH�UHTXLUHG�
OHYHO�RI�DWWHQWLRQ��7KH�UHSRUW�VWDWHG�WKDW�WKH�XQLQMXUHG�SDVVHQJHUV�ZHUH�DVVHPEOHG�FORVH�WR�
WKH�LQMXUHG�DQG�GHFHDVHG�SDVVHQJHUV��DQG�WKH\�ZHUH�QRW�WUDQVSRUWHG�WR�WKH�65&�LQ�D�WLPHO\�
PDQQHU�GXH�WR�D�ODFN�RI�FRPPDQG�DQG�FRQWURO�DW�WKH�LQFLGHQW�VLWH��7KH�WHVW�RI�WKH�WULDJH�SURFHVV�
UHYHDOHG�WKDW�WKH�XQLQMXUHG�SDVVHQJHUV�ZHUH�OHIW�XQDWWHQGHG�IRU�D�FRQVLGHUDEOH�WLPH��6RPH�RI�
WKH�SDVVHQJHUV�ZHUH�VHQW�WR�WKH�65&�ZLWKRXW�EHLQJ�WULDJHG�� ��
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7KH� H[HUFLVH� KLJKOLJKWHG� GHILFLHQFLHV� LQ� WKH� FRPPXQLFDWLRQV� V\VWHP� DQG� WKH�
FRQVHTXHQFHV�RI�GHFLVLRQV�WDNHQ�EDVHG�RQ�SRRU�LQIRUPDWLRQ��7KH�LQIRUPDWLRQ�DERXW�SHUVRQV�
RQ�ERDUG� WKH�DLUFUDIW�DQG� WKHLU�FRQGLWLRQ�DQG� ORFDWLRQ�ZDV�QRW�FRQVLVWHQW�DPRQJ� WKH�0,&&�
VWDNHKROGHUV��7KLV�UHVXOWHG�LQ�GLIIHUHQW�QXPEHUV�EHLQJ�SURYLGHG�WR�WKHLU�UHSUHVHQWDWLYHV�LQ�WKH�
HPHUJHQF\�RSHUDWLRQV�FHQWHU��ZKLFK�FDXVHG�FRQVLGHUDEOH�FRQIXVLRQ���

7KH�UHSRUW�FRQFOXGHG�WKDW�WKHUH�ZDV�D�QHHG�WR�GHYHORS�SURFHGXUHV�IRU�WKH�KDQGOLQJ�
RI�LQMXUHG�SDVVHQJHUV��WKDW�WKH�3(06�QHHGHG�WR�EH�LPSURYHG�WR�GHDO�ZLWK�D�ODUJH�QXPEHU�RI�
HYDFXDWHG�SHRSOH�ZKR�ZHUH�DVVLVWHG�E\�RQO\�D�OLPLWHG�QXPEHU�RI�VWDII��WKDW�WKH�3(06�UHTXLUHG�
VXLWDEOH� SDVVHQJHU� VLJQDOLQJ� HTXLSPHQW�� DQG� DQ� LPSURYHG� PHWKRG� RI� TXLFNO\� PRELOL]LQJ�
SDVVHQJHU�EXVVHV�WR�WKH�VLWH��
������� $LU�QDYLJDWLRQ�VHUYLFH�SURYLGHU�IRU�20'%�

'XEDL� $LU�1DYLJDWLRQ�6HUYLFHV� �µGDQV¶�� LV� FHUWLILFDWHG� E\� WKH�*&$$� WR� SURYLGH� DLU�
QDYLJDWLRQ�VHUYLFHV�IRU�'XEDL�$LUSRUWV��3URFHGXUHV�IRU�µGDQV¶�DLU�WUDIILF�FRQWUROOHUV�SURYLGLQJ�DLU�
WUDIILF�VHUYLFHV�LV�LPSOHPHQWHG�LQ�WKH�Dubai Manual of Air Traffic Services��DMATS� 37��

7KH�DMATS ࡳ���Selection of Runway direction in use,�VWDWHG�WKDW�WKH�UXQZD\�GLUHFWLRQ�
VKRXOG�EH�WKDW�PRVW�FORVHO\�DOLJQHG�WR�WKH�VXUIDFH�ZLQG�GLUHFWLRQ��)RU�VHOHFWLRQ�RI�WKH�UXQZD\�
GLUHFWLRQ�� LW�ZDV�UHTXLUHG� WKDW� WKH�7RZHU�ZDWFK�PDQDJHU� LQ�FRQVXOWDWLRQ�ZLWK� WKH�$SSURDFK�
ZDWFK�PDQDJHU� VKDOO� WDNH� LQWR� DFFRXQW� RWKHU� IDFWRUV� VXFK� DV� WUDIILF� SDWWHUQV�� WKH� ODQGLQJ�
GLVWDQFH�DYDLODEOH��WKH�VHUYLFHDELOLW\�RI�DSSURDFK�DLGV�DQG�DQ\�RWKHU�ORFDO�FRQGLWLRQV�SHUWLQHQW�
DW�WKH�WLPH��

DMATS VHFWLRQ�Airfield Warnings�JLYHV�WKH�FULWHULD�IRU�SURPXOJDWLRQ�RI�ZDUQLQJV��,W�
LV�VWDWHG�WKDW�WKH�ZDUQLQJV�VKDOO�EH�EURDGFDVW�DGGHG�WR�WKH�$7,6�DV�UHTXLUHG�DQG�LQFOXGHV�
WKH�IROORZLQJ��

³�

�� $LUILHOG�:DUQLQJV�ZLOO�EH� LVVXHG�ZKHQ� WKH� IROORZLQJ�FULWHULD�DUH�H[SHFWHG� WR�
RFFXU�DW�WKH�DLUSRUW��$LUILHOG�ZDUQLQJV�VKDOO�JLYH�FRQFLVH�LQIRUPDWLRQ��LQ�SODLQ�
ODQJXDJH��RI�PHWHRURORJLFDO�FRQGLWLRQV�ZKLFK�FRXOG�DGYHUVHO\�DIIHFW�DLUFUDIW�
RQ� WKH� JURXQG�� LQFOXGLQJ� SDUNHG� DLUFUDIW�� DQG� WKH� DHURGURPH� IDFLOLWLHV� DQG�
VHUYLFHV��7KHVH�VKDOO�EH�EURDGFDVW�DGGHG�WR�WKH�$7,6�DV�UHTXLUHG��

�� 6WURQJ�:LQG���6XUIDFH�ZLQG�PHDQ�VSHHG����NQRWV�RU�PRUH��

�� /RZ� /HYHO� :LQG� 6KHDU� ±� :LQG� VKHDU� RQ� WKH� )LQDO� $SSURDFK� ZKLFK� PD\�
HQGDQJHU�DLUFUDIW�EHWZHHQ� WKH�VXUIDFH�	������ IW��7KUHVKROG��NWV�SHU����� IW�
�RIWHQ�EDVHG�RQ�DLUFUDIW�UHSRUWV�FRPPXQLFDWHG�YLD�$7&��´�

7KH�FULWHULD�WR�LVVXH�D�63(&,�UHSRUW��DMATS VHFWLRQ�SPECI CRITERIA�VWDWHV�WKH�
IROORZLQJ�IRU�VXUIDFH�ZLQG��

³�

�� :KHQ�WKH�PHDQ�VXUIDFH�ZLQG�GLUHFWLRQ�����PLQXWH�PHDQ��KDV�FKDQJHG�E\����
GHJUHHV�RU�PRUH�IURP�WKDW�JLYHQ�LQ�WKH�ODWHVW�UHSRUW��WKH�PHDQ�VSHHG�EHIRUH�
DQG�RU�DIWHU�WKH�FKDQJH�EHLQJ����NQRWV�RU�PRUH��

�� :KHQ�WKH�PHDQ�VXUIDFH�ZLQG�VSHHG�KDV�FKDQJHG�E\����NQRWV�RU�PRUH�IURP�
WKDW�JLYHQ�LQ�WKH�ODWHVW�UHSRUW��

�� :KHQ�WKH�YDULDWLRQ�IURP�WKH�PHDQ�VXUIDFH�ZLQG�VSHHG��JXVWV��KDV�LQFUHDVHG�
E\����NQRWV�RU�PRUH�IURP�WKDW�JLYHQ�LQ�WKH�ODWHVW�UHSRUW��WKH�PHDQ�VSHHG�EHIRUH�
DQG���RU�DIWHU�WKH�FKDQJH�EHLQJ����NQRWV�RU�PRUH�´�

7KH�GHFLVLRQ�DV�WR�ZKHWKHU�LQIRUPDWLRQ�LV�SDVVHG�IURP�RQH�DLUFUDIW�WR�DQRWKHU�LV�OHIW�
WR�WKH�GLVFUHWLRQ�RI�WKH�DLU�WUDIILF�FRQWUROOHU��6WDWHG�LQ�DMATS �������Sources of Information: 

�������������������������������������������������
�
���� 7KH�DMATS PDQXDO�LQ�HIIHFW�ZDV�9HUVLRQ�����GDWHG����-DQXDU\�������
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³$V� D� JHQHUDO� UXOH� FRQWUROOHUV� VKDOO� RQO\� WUDQVPLW� WR� DLUFUDIW� PHWHRURORJLFDO�
LQIRUPDWLRQ�WKDW�KDV�EHHQ�VXSSOLHG�E\�WKH�PHWHRURORJLFDO�RIILFH��7KH�H[FHSWLRQV�
DUH��

�� 6XGGHQ� RU� XQH[SHFWHG� GHWHULRUDWLRQ� ZKLFK�� LQ� WKH� LQWHUHVWV� RI� VDIHW\�� D�
FRQWUROOHU�FRQVLGHUV�LW�DGYLVDEOH�WR�ZDUQ�DLUFUDIW�LPPHGLDWHO\�DQG�FRQVXOW�ZLWK�
WKH�PHWHRURORJLFDO�RIILFH�DIWHUZDUGV��

�� ,QIRUPDWLRQ�IURP�DQ�DLUFUDIW�PD\�EH�SDVVHG�WR�RWKHU�DLUFUDIW�ZKHQ�D�FRQWUROOHU�
FRQVLGHUV�WKDW�LW�PD\�EH�XVHIXO�WR�WKHP��:KHQHYHU�WKLV�LV�GRQH��WKH�$7&2�>DLU�
WUDIILF�FRQWUROOHU@�VKDOO�VWDWH�WKDW�WKH�LQIRUPDWLRQ�RULJLQDWHG�IURP�DQ�DLUFUDIW�LQ�
IOLJKW� DQG� WKH� WLPH� DW� ZKLFK� WKH� REVHUYDWLRQ� ZDV�PDGH�� $LUFUDIW� UHSRUWV� RI�
PHWHRURORJLFDO�FRQGLWLRQV�ZKLFK�DIIHFW�VDIHW\�VKDOO�DOZD\V�EH�SDVVHG�WR�RWKHU�
DLUFUDIW�OLNHO\�WR�EH�DIIHFWHG�´�

7KH�,QYHVWLJDWLRQ�FRQILUPHG�ZLWK�$7&�WKDW�IRU�WKH�WZR�2SHUDWRU¶V�%����DLUFUDIW�WKDW�
ODQGHG�EHIRUH�8$(�����WDLOZLQG�LQIRUPDWLRQ�ZDV�QHLWKHU�UHTXHVWHG�E\�WKH�JURXQG�PRYHPHQW�
FRQWUROOHU� �*0&��� QRU� SDVVHG� WR� WKH�*0&�E\� WKH�2SHUDWRU¶V� IOLJKW� FUHZV��DMATS PDQXDO 
Reporting of a Tailwind on Final Approach�VWDWHG��

³&UHZV�IURP�(PLUDWHV�KDYH�EHHQ�DGYLVHG�WR�QRWLI\�*0&�RI�WDLOZLQGV�H[SHULHQFHG�
RQFH� WKH\� KDYH� YDFDWHG� WKH� UXQZD\�� 7KH� FUHZV� KDYH� DOVR� EHHQ� UHTXHVWHG� WR�
DGYLVH�*0&�RQO\�LI�WDLOZLQG�H[SHULHQFHG�LV�RXWVLGH�WKH�SDUDPHWHUV�DOUHDG\�EHLQJ�
UHSRUWHG�RQ�WKH�$7,6�´��

)RU� UXQZD\���/�� WKH�DMATS� UHTXLUHG�PLVVHG�DSSURDFK�DLUFUDIW� WR�EH�GLUHFWHG� WR�
267,1�FOLPELQJ�WR�������IW��$7&�FODULILHG�WR�WKH�,QYHVWLJDWLRQ�WKDW�WKH�DMATS�PLVVHG�DSSURDFK�
ZDV�VXSHUVHGHG�E\�DQ�LQWHUQDO�VXSSOHPHQWDU\�LQVWUXFWLRQ�WR�WKH�DLU�WUDIILF�FRQWUROOHUV��HIIHFWLYH�
���0DUFK�������ZKLFK�LQWURGXFHG�WXUQLQJ�PLVVHG�DSSURDFKHV��'LUHFW�267,1�ZDV�UHPRYHG��

7KH DMATS Missed Approach Procedures VWDWHG�WKDW�WKH�DLU�WUDIILF�FRQWUROOHUV���
³6KRXOG�DOZD\V�WU\�WR�WXUQ�WKH�PLVVHG�DSSURDFK�>DLUFUDIW@�UDWKHU�WKDQ�DOORZ�LW�WR�FOLPE�
VWUDLJKW� DKHDG�� 7KLV� QHJDWHV� DQ\� YRUWH[� VHSDUDWLRQ� UHTXLUHPHQW� IRU� GHSDUWXUHV�
IURP�WKH�SDUDOOHO�UXQZD\�SURYLGLQJ�WKH�PLVVHG�DSSURDFK�>DLUFUDIW@�KDV�WXUQHG�EHIRUH�
WKH�GHSDUWXUH�UXQZD\�WKUHVKROG�´��

$� OHWWHU� RI� DJUHHPHQW�ZDV� HVWDEOLVKHG�EHWZHHQ� WKH�20'%�7RZHU� DQG�$SSURDFK�
XQLWV��ZKLFK�GHVFULEHG�WKH�GHWDLOV�IRU�KDQGOLQJ�JR�DURXQGV��7KH�OHWWHU�FRQWDLQHG�D�FODXVH�WKDW�
LQ�WKH�FDVH�RI�D�PLVVHG�DSSURDFK�ZLWK�WKH�UDGDU�VHUYLFHDEOH��WKH�DLU�WUDIILF�FRQWUROOHU�ZDV�WR�
LQVWUXFW�WKH�DLUFUDIW�WR�FOLPE�VWUDLJKW�DKHDG�WR�������IW��,I�WKH�UDGDU�ZDV�XQVHUYLFHDEOH��WKH�DLU�
WUDIILF� FRQWUROOHU� ZDV� WR� LQVWUXFW� WKH� DLUFUDIW� WR� SHUIRUP� WKH� PLVVHG� DSSURDFK� DV� SHU� WKH�
SXEOLVKHG�SURFHGXUH��7KLV�DJUHHPHQW�ZDV�VWLOO�HIIHFWLYH�RQ�WKH�GD\�RI�WKH�$FFLGHQW��

)RU�8$(�����WKH�PLVVHG�DSSURDFK�SXEOLVKHG�LQ�WKH�IOLJKW�FUHZ�LIDO�SODWH��$SSHQGL[�
&�WR�WKLV�5HSRUW���UHTXLUHG�WKH�DLUFUDIW�WR�WXUQ�OHIW�WUDFNLQJ�����GHJUHHV��DQG�WR�FOLPE�WR�'$025�
DW� ������ IW�� 7KLV� LQIRUPDWLRQ� ZDV� LQ� DFFRUGDQFH� ZLWK� WKH� 8QLWHG� $UDE� (PLUDWHV� 20'%�
aeronautical information publication �$,3� PLVVHG�DSSURDFK��

$FFRUGLQJ� WR� WKH� DMATS� PDQXDO�� IRU� D� UHMHFWHG� WDNHRII� DERYH� ��� NW�� DLU� WUDIILF�
FRQWUROOHUV�DUH�UHPLQGHG�QRW�WR�GLVWUDFW�WKH�IOLJKW�FUHZ�ZLWK�XQQHFHVVDU\�UDGLR�FDOOV�GXULQJ�WKLV�
KLJK�ZRUNORDG�VLWXDWLRQ��$�VLPLODU�FDXWLRQ�ZDV�QRW�LQFOXGHG�IRU�RWKHU�KLJK�ZRUNORDG�VLWXDWLRQV��
VXFK�DV�JR�DURXQGV��HVSHFLDOO\�WKRVH�LQLWLDWHG�IURP�ORZ�DOWLWXGHV���
������� 0HWHRURORJLFDO�VHUYLFHV�

,Q�������WKH�8QLWHG�$UDE�(PLUDWHV�0LQLVWU\�RI�3UHVLGHQWLDO�$IIDLUV�LVVXHG�D�GHFUHH�IRU�
WKH�HVWDEOLVKPHQW�RI�D�QDWLRQDO�FHQWHU�IRU�PHWHRURORJ\�UHIHUUHG�WR�DV�WKH�1DWLRQDO�&HQWHU�RI�
0HWHRURORJ\�DQG�6HLVPRORJ\����1&06���7KH�1&06��LQ�DFFRUGDQFH�ZLWK�WKH�GHFUHH��WRRN�RYHU�

�������������������������������������������������
�
���� 7KH�1DWLRQDO�&HQWHU�RI�0HWHRURORJ\�DQG�6HLVPRORJ\�QDPH�ZDV�FKDQJHG�VRPHWLPH�DIWHU�WKH�$FFLGHQW�WR�1DWLRQDO�&HQWHU�RI�

0HWHRURORJ\��1&0���



� �

)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� ����

WKH� RSHUDWLRQV� RI� WKH� $EX�'KDEL� $YLDWLRQ�:HDWKHU�2IILFH� LQ� ����� DQG� WKH�'XEDL� $YLDWLRQ�
:HDWKHU�2IILFH�LQ�������5XOHV�DQG�JXLGHOLQHV�WR�EH�IROORZHG�E\�1&06�IRUHFDVWHUV�DUH�VWDWHG�
LQ�WKH�1&06�623�DSSOLFDEOH�IRU�HDFK�ZHDWKHU�RIILFH��

,Q� DFFRUGDQFH� ZLWK� WKH� Civil Aviation Regulations,� CAR Part VIII subpart 7 – 
Meteorological Services�� DW� WKH� WLPH� RI� WKH� $FFLGHQW�� µGDQV¶� KHOG� WKH�*&$$� FHUWLILFDWH� IRU�
PHWHRURORJ\�DW�20'%��7KH�1&06�'XEDL�ZHDWKHU�RIILFH�SURYLGHG�WKH�PHWHRURORJ\�VHUYLFHV�
XQGHU�FRQWUDFW�WR�µGDQV¶�DQG�SURYLGHG�WKH�PHWHRURORJLFDO�GRFXPHQWDWLRQ���

)RU�ZLQG�LQIRUPDWLRQ�DW�20'%��GDWD�LV�FROOHFWHG�IURP�WKH�DQHPRPHWHUV�DQG�D�ZLQG�
SURILOHU��$Q�DQHPRPHWHU�ZDV�LQVWDOOHG�DW�WKH�WKUHVKROG�RI�HDFK�UXQZD\����/���5�DQG���5���/��
DQG�WZR�DW�WKH�PLG�SRLQW�RI�UXQZD\���5���/��7KH�DQHPRPHWHU�IRU�UXQZD\V���/�DQG���5�ZDV�
ORFDWHG�DSSUR[LPDWHO\�����P� IRUZDUG�RI�HDFK� UXQZD\� WKUHVKROG��7KH�ZLQG�SURILOHU�� ORFDWHG�
QHDU�WKH�WKUHVKROG�RI�UXQZD\���5�SURYLGHG�ZLQG�LQIRUPDWLRQ�DERYH�����IW��1&06�DOVR�KDG�
ZHDWKHU�VWDWLRQV�VLWXDWHG�RXWVLGH�RI�20'%��7KH�,QYHVWLJDWLRQ�ZDV�LQIRUPHG�E\�WKH�1&06�
WKDW�WKH�+\DWW�DYLDWLRQ�ZHDWKHU�VWDWLRQ��ORFDWHG�RXWVLGH�RI�20'%��ZDV�QRW�IXQFWLRQDO�
DW�WKH�WLPH�RI�WKH�$FFLGHQW�DV�LW�ZDV�UHPRYHG�IURP�VHUYLFH�LQ������IRU�VDIHW\�UHDVRQV���

7KH�1&06�623 – Wind Shear warnings,�VWDWHV��
³:DUQLQJV� ZLOO� EH� LVVXHG� ZKHQ� WKH� IROORZLQJ� FRQGLWLRQV� DUH� FRQVLGHUHG� E\� WKH�
)RUHFDVWHU� WR�H[LVW��RU�DUH� IRUHFDVW� WR�RFFXU��EHWZHHQ�UXQZD\� OHYHO�DQG������ IW�
DERYH�WKDW�OHYHO��

$�FKDQJH�RI�KHDGZLQG�FRPSRQHQW�RI���NQRWV�RU�PRUH�SHU�����IW��YHUWLFDO��HVSHFLDOO\�
LI� WKLV� FKDQJH� LV� FRQFHQWUDWHG� LQ� D� QDUURZ� OD\HU� �IRU� H[DPSOH�� ������� NW� DW� WKH�
VXUIDFH�WR��������NW�DW�����IW��´�

7KH�623 – Forecasting Wind Shear without aircraft reports,�VWDWHV��
³7KH�)RUHFDVWHU�PXVW�PRQLWRU�FORVHO\� WKH�GDWD� IURP� WKH�:LQG�3URILOHU�DQG�GDWD�
IURP� WKH� ZLQG�UHSRUWLQJ� VWDWLRQV� LQ� WKH� 9DLVDOD� V\VWHP� >1&06� PHWHRURORJ\�
V\VWHP@�� SDUWLFXODUO\� WKH�+\DWW�$:6� >DYLDWLRQ�ZHDWKHU� VWDWLRQ@� FRPSDUHG� WR� WKH�
VWDWLRQV�DORQJ�WKH�UXQZD\V��7KH�)RUHFDVWHU�PXVW�DVN�$7&�WR�UHTXHVW�IURP�DLUFUDIW�
ZLQGV�DW�����IW�������IW�DQG������IW��DQG�DQ\�UHSRUWV�RI�ZLQG�VKHDU�´��

7KH� 1&06� KDG� LVVXHG� $7,6� LQIRUPDWLRQ� =XOX� DW� ����� ZLWK� ZLQGVKHDU� IRUHFDVW�
ZDUQLQJ�EDVHG�RQ�DQ�DQDO\VHV�RI�WKH�V\QRSWLF�VLWXDWLRQ�RYHU�WKH�JHQHUDO�'XEDL�UHJLRQ��ZLWK�
VXSSRUW�IURP�WKH�DWPRVSKHULF�QXPHULFDO�PRGHO��$W�WKH�WLPH�ZKHQ�WKH�ZDUQLQJ�ZDV�LVVXHG�WKH�
ZHDWKHU�VWDWLRQV�ORFDWHG�RXWVLGH�20'%�DQG�ZLWKLQ�WKH�$LUSRUW�GLG�QRW�LQGLFDWH�WKH�H[LVWHQFH�
RI�ZLQGVKHDU�FRQGLWLRQV��

$GGLWLRQDOO\��WKH�1&06�623�JLYHV�H[DPSOHV�RI�IRUHFDVWLQJ�ZLQGVKHDU��,W�LV�VWDWHG�
WKDW�20'%�FDQ�H[SHULHQFH�ZLQGVKHDU�GXH�WR�WKH�RQVHW�RI�D�VHD�EUHH]H�ZLWK�D�PRGHUDWH�RU�
VWURQJ�HDVWHUO\�JUDGLHQW��7KH�IRUHFDVWHUV�DUH�UHTXLUHG� WR�EULHI� WKH�$7&�ZDWFK�PDQDJHUV�DW�
20'%�DERXW�WKH�WLPHIUDPH�RI�WKH�H[SHFWHG�ZHDWKHU��7R�KHOS�LPSURYH�FDSDFLW\�DW�20'%��WKH�
623� – SOP3.GEN.005 Weather Briefings and Handovers LWHP� 1.15. Sea Breeze / Land 
Breeze Briefing VWDWHV� WKDW� WKH�ZHDWKHU� EULHILQJ�ZLOO� HQDEOH� ³$7&� WR� SODQ� DQG� V\QFKURQL]H�
UXQZD\�FKDQJHV�EDVHG�RQ�ERWK�DLU�WUDIILF�IORZ�DQG�WKH�PHWHRURORJLFDO�VLWXDWLRQ��7KLV�ZLOO�DOVR�
DVVLVW�ZLWK� UHGXFLQJ� WKH�QXPEHU�RI�JR�DURXQGV� WKDW�FDQ�GLVUXSW� WKH�VPRRWK� IORZ�RI�DUULYLQJ�
DLUFUDIW�DW�ERWK�DLUSRUWV�>20'%�DQG�20':@�´�

$W� WKH�WLPH�RI� WKH�$FFLGHQW�� WKHUH�ZDV�QR�DJUHHPHQW�EHWZHHQ�WKH�1&06�DQG�WKH�
$LUFUDIW�2SHUDWRU� WR� SURYLGH�DGGLWLRQDO�ZHDWKHU� LQIRUPDWLRQ� DORQJ� WKH� DSSURDFK� IOLJKW� SDWK��
([FHSW�IRU�WKH�ZLQG�VWDWLRQV�DQG�ZLQG�SURILOHU�� WKH�$LUSRUW�ZDV�QRW�HTXLSSHG�ZLWK�DGGLWLRQDO�
PHDQV� IRU� ORZ�OHYHO�ZLQGVKHDU� GHWHFWLRQ�QHDU� WKH� UXQZD\V�� ,Q�DGGLWLRQ�� WKH�1&06�20'%�
ZHDWKHU�RIILFH�KDG�QR�DELOLW\�WR�FUHDWH��LVVXH��RU�GLVWULEXWH�DXWRPDWHG�ZLQGVKHDU�DOHUWV��
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����� $GGLWLRQDO�,QIRUPDWLRQ�
�������� 72�*$�VZLWFKHV�LQKLELW�

7KH�$LUFUDIW�PDQXIDFWXUHU�VWDWHG�WKDW�WKH�UHDVRQ�IRU�LQKLELWLQJ�WKH�72�*$�VZLWFKHV�LV�
WR�SUHYHQW�SLORWV�IURP�LQDGYHUWHQWO\�DFWLYDWLQJ�72�*$�PRGH�DW�RU�DIWHU�WRXFKGRZQ��,QDGYHUWHQW�
DFWLYDWLRQ�RI�72�*$�FRXOG�UHVXOW��DPRQJ�RWKHU�WKLQJV��LQ�WKH�DLUFUDIW�GHSDUWLQJ�WKH�UXQZD\��7KH�
72�*$�VZLWFK�GHVLJQ� ORJLF� LV� LQ�DFFRUGDQFH�ZLWK� WKH�JXLGDQFH� IURP�)$$�Advisory Circular 
120-29A  ֩  Criteria for Approval of Category I and Category II Weather Minima for Approach��
7KH�UHOHYDQW�VHFWLRQ�RI�AC120-29A�LV�IRXQG�LQ�SDUDJUDSK�5.14.b – Go-Around Capability ZKLFK�
VWDWHV��

³,I� DQ� DXWRPDWLF� RU� IOLJKW� GLUHFWRU� JR�DURXQG� FDSDELOLW\� LV� SURYLGHG�� LW� VKRXOG� EH�
GHPRQVWUDWHG� WKDW�D�JR�DURXQG�FDQ�EH�VDIHO\� LQLWLDWHG�DQG�FRPSOHWHG� IURP�DQ\�
DOWLWXGH�WR�WRXFKGRZQ��,I�DQ�DXWRPDWLF�JR�DURXQG�PRGH�FDQ�EH�HQJDJHG�DW�RU�DIWHU�
WRXFKGRZQ��LW�VKRXOG�EH�VKRZQ�WR�EH�VDIH��7KH�DELOLW\�WR�LQLWLDWH�DQ�DXWRPDWLF�RU�
IOLJKW� GLUHFWRU� JR�DURXQG� DW� RU� DIWHU� WRXFKGRZQ� LV� QRW� UHTXLUHG� RU� DSSURSULDWH��
,QDGYHUWHQW�VHOHFWLRQ�RI�JR�DURXQG�DIWHU�WRXFKGRZQ��HLWKHU�DQ�DXWRPDWLF�RU�IOLJKW�
GLUHFWRU�JR�DURXQG�FDSDELOLW\��VKRXOG�KDYH�QR�DGYHUVH�HIIHFW�RQ�WKH�DELOLW\�RI�WKH�
DLUFUDIW�WR�VDIHO\�UROORXW�DQG�VWRS�´�

������� )LUH�H[WLQJXLVKLQJ�DJHQW�
���������$SSOLFDWLRQ�RI�ILUH�H[WLQJXLVKLQJ�DJHQW�

$W�WKH�WLPH�RI�WKH�$FFLGHQW��DOO�WKH�$LUSRUW�0)9V�KDG�XQGHUJRQH�WKH�UHTXLUHG�IRDP�
JHQHUDWLQJ� V\VWHP� WHVWV� DV� UHTXLUHG� E\� CAR Part XI  ֩ Aerodrome Emergency Services, 
Facilities and Equipment��7KLV�LQFOXGHG�IRDP�FRQFHQWUDWH�LQGXFWLRQ�DFFXUDF\��H[SDQVLRQ�UDWLR�
DQG�IRDP�GUDLQDJH�WLPH��$OO�WHVW�UHFRUGV�VDPSOHG�LQGLFDWHG�WKDW�WKH�0)9�IRDP�V\VWHPV�ZHUH�
IXQFWLRQLQJ�FRUUHFWO\��

)RDP�SURGXFHG�E\�PRVW�YHKLFOHV�XVHG� IRU�DLUFUDIW� ILUHILJKWLQJ�ZLOO�XWLOL]H�VROXWLRQV��
HLWKHU� LQ�SUHPL[HG�IRUPV�RU�E\� WKH�XVH�RI�D�SURSRUWLRQLQJ�V\VWHP��ZKLFK�DUH�GHOLYHUHG�DW�D�
SUHGHWHUPLQHG� SUHVVXUH� WR� WKH� PRQLWRUV� RU� QR]]OHV�� %RWK� QRQ�DVSLUDWLQJ� DQG� DVSLUDWHG�
PRQLWRUV�DQG�VLGHOLQH�EUDQFKHV�FDQ�DSSO\�WKH�ILUHILJKWLQJ�DJHQW�FRQFHQWUDWH�XVHG�E\�'XEDL�
$LUSRUWV��7KH�0)9�YHKLFOH�V\VWHP�ZLOO�SURGXFH�DQ�DFFHSWDEOH�IRDP�EODQNHW�RQO\�LI�WKH�VROXWLRQ�
LV�GHOLYHUHG�LQ�WKH�DSSURSULDWH�FRQFHQWUDWLRQ�DW�WKH�FRUUHFW�SUHVVXUH�UDQJH�DQG�E\�WKH�FRUUHFW�
DSSOLFDWLRQ�PHWKRGV��

9LGHR�HYLGHQFH�DV�ZHOO�DV�VWDWHPHQWV�IURP�DWWHQGLQJ�ILUHILJKWLQJ�SHUVRQQHO�LQGLFDWHG�
WKDW�WKH�ILQLVKHG�TXDOLW\�RI�WKH�IRDP�DSSOLHG�WR�WKH�$LUFUDIW�ZDV�QRW�RI�WKH�UHTXLUHG�VWDQGDUG�
DQG�DSSHDUHG�WR�EH� ODFNLQJ�WKH�FKDUDFWHULVWLFV�RI�D�VHFXUH� IRDP�EODQNHW��7KH�,QYHVWLJDWLRQ�
FRQFOXGHG� WKDW� WKLV�ZDV�EHFDXVH�RI� WKH�DSSOLFDWLRQ�PHWKRG�XWLOL]HG�E\� WKH� ILUHILJKWHUV��7KH�
ILUHILJKWLQJ�DJHQW�ZDV�DSSOLHG�IURP�QRQ�DVSLUDWLQJ��MHWV��PDLQ�DQG�EXPSHU�PRQLWRUV�DJDLQVW�
WKH�$LUFUDIW�VWUXFWXUH�DW�QHDU�ULJKW�DQJOHV�FDXVLQJ�WKH�IRDP�EXEEOHV�WR�EUHDNGRZQ�RQ�LPSDFW��
$GGLWLRQDOO\��VRPH�ILUHILJKWHUV�ZHUH�DSSO\LQJ�IRDP��ZKLOH�RWKHU�ILUHILJKWHUV�LQ�D�GLIIHUHQW�VHFWLRQ�
RI�WKH�$FFLGHQW�VLWH�ZHUH�DSSO\LQJ�ZDWHU��7KLV�KDG�WKH�HIIHFWLYH�RI�EUHDNLQJ�GRZQ�WKH�IRDP�
EODQNHW�DQG�ZDVKLQJ�LW�LQWR�WKH�DLUSRUW�GUDLQDJH�V\VWHP��

,&$2�Doc 9137 – Airport Services Manual, 3DUW����VWDWHV��
³�

�� Aspiration by inducted air���7KLV�LV�ZKHUH�D�IRDP�VROXWLRQ�LQGXFWV�DLU�LQWR�WKH�
VWUHDP�RI�IRDP�VROXWLRQ�E\�WKH�YHQWXUH�HIIHFW��$V�WKH�IRDP�VROXWLRQ�SDVVHV�DLU�
KROHV�WKH�QHJDWLYH�SUHVVXUH�LQGXFHV�DLU�LQWR�WKH�VWUHDP�DQG�EDIIOHV�RU�SODWHV�
PD\�DVVLVW�WKH�SURFHVV��7KH�RSWLPXP�SHUIRUPLQJ�IRDP�LV�GHSHQGHQW�XSRQ�WKH�
FRUUHFW�UDWLRV�RI�IRDP�FRQFHQWUDWH�WR�ZDWHU�DQG�WKH�H[SDQVLRQ�UDWLR�DFKLHYHG�
E\�WKH�PL[LQJ�DFWLRQ��

�� Aspiration within the jet - 7KLV� LV�ZKHUH� WKH� IRDP�VROXWLRQ� LV� GHOLYHUHG�QRQ�
DVSLUDWHG� IURP� WKH�EUDQFK�DQG�DLU� LV�HQWUDLQHG� LQWR� WKH�VWUHDP�DV� LW� WUDYHOV�
WKURXJK�WKH�DLU�WR�WKH�ILUH�´�
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���������7HVWLQJ�RI�ILUH�H[WLQJXLVKLQJ�DJHQW�VDPSOHV�
7KH�ILUH�H[WLQJXLVKLQJ�DJHQW�ZDV�VXSSOLHG� WR� WKH�$LUSRUW�$5))6�ILUH�YHKLFOHV� IURP�

ILYH�EDWFKHV��7ZR�EDWFKHV�ZHUH�JUDQWHG�D�FHUWLILFDWH�RI�FRQIRUPLW\� LVVXHG�RQ���6HSWHPEHU�
������DQG�WKUHH�ZHUH�FHUWLILHG�RQ����0DUFK�������$FFRUGLQJ�WR�WKH�FHUWLILFDWH�RI�FRQIRUPLW\��
WKH� DJHQW¶V� SHUIRUPDQFH� FRPSOLHG� ZLWK� WKH� UHTXLUHPHQWV� RI� WKH� European Norm EN 
1568:2008�� SDUW� �� DQG� �� VSHFLILFDWLRQ� DQG� WKH� ,&$2 level B VWDQGDUG� DW� ��� DQG� ���
FRQFHQWUDWLRQ��$W����FRQFHQWUDWLRQ��WKH�DJHQW�FRPSOLHG�ZLWK�WKH�,&$2 level C VWDQGDUG���

)RDP�FRQIRUPLW\� FHUWLILFDWLRQ�ZDV� DYDLODEOH� DW� WKH�$LUSRUW� IRU� DOO� EDWFKHV�RI� IRDP�
FRQFHQWUDWH�IRU�ERWK�RSHUDWLRQDO�VWRFN�DQG�VWRFN� LQ�VWRUDJH��$FFRUGLQJ�WR�WKH�H[WLQJXLVKLQJ�
DJHQW� GDWD� VKHHW�� LW� LV� D� FRQFHQWUDWHG� ILUH� H[WLQJXLVKLQJ� DJHQW� VXSSOLHG� E\� 6ROEHUJ�
6FDQGLQDYLDQ�$6��1RUZD\��7KH�DJHQW�ZDV�VXLWDEOH�IRU�MHW�IXHO�ILUH�W\SHV��

7KH�DJHQW�VWRUDJH�WHPSHUDWXUH�UDQJHV�EHWZHHQ�PLQXV����WR����GHJUHHV�FHQWLJUDGH�
ZLWK�QR�OLPLWDWLRQV�RQ�VWRUDJH�TXDQWLW\�RU�VKHOI�OLIH��

2Q����6HSWHPEHU�������WHVWV�ZHUH�FDUULHG�RXW�DW�WKH�VXSSOLHU¶V�IDFLOLWLHV�RQ�VDPSOHV�
WDNHQ�IURP�WKH�VDPH�EDWFKHV�WKDW�ZHUH�XVHG�GXULQJ�WKH�$FFLGHQW��7KH�WHVWV�ZHUH�SHUIRUPHG�
LQ�DFFRUGDQFH�ZLWK�,&$2�OHYHO�%���VWDQGDUGV��DQG�FRQFOXGHG�WKDW�WKH�IRDP�SHUIRUPDQFH�DQG�
WKH�UH�LJQLWLRQ�UHVLVWDQFH�PHW�WKH�VSHFLILFDWLRQV�RI�WKH�WHVW�VWDQGDUGV���

$�UHSRUW�ZDV�DOVR�LVVXHG�E\�WKH�VXSSOLHU�RQ�WKH�TXDOLW\�WHVWLQJ�RI�VDPSOHV�WDNHQ�IURP�
WKH�0)9���DQG�0)9��� WDQNV��7KH�UHSRUW�FRQFOXGHG� WKDW�DOO�VDPSOHV�ZHUH� LQ�D�VDWLVIDFWRU\�
FRQGLWLRQ��
������� (YDFXDWLRQ�VOLGH�FHUWLILFDWLRQ�

7KH�)$$�SXEOLVKHG�WHFKQLFDO�VWDQGDUG�RUGHUV�IRU�LQIODWDEOH�HPHUJHQF\�HVFDSH�VOLGHV�
DQG�RYHU�ZLQJ�VOLGH�UDPSV�� WR�SURYLGH�WKH�PLQLPXP�SHUIRUPDQFH�VWDQGDUGV�IRU�GHVLJQ�DQG�
PDQXIDFWXUH��

3DUW����RI�WKH�Federal Aviation Regulation�(FAR)��6HFWLRQV�����DQG������SUHVFULEHG�
WKH�UHTXLUHPHQWV�IRU�DLUFUDIW�HPHUJHQF\�HYDFXDWLRQ��HJUHVV�DVVLVW�PHDQV��DQG�HVFDSH�URXWHV��
$GGLWLRQDOO\��advisory circular�AC25-17A LVVXHG�E\�WKH�)$$��SURYLGHG�DFFHSWDEOH�FHUWLILFDWLRQ�
PHWKRGV�IRU�GHPRQVWUDWLQJ�FRPSOLDQFH�ZLWK�WKHVH�UHTXLUHPHQWV���

Technical standard order (TSO) TSO-C69b�LVVXHG�E\�WKH�)$$�RQ����$XJXVW�������
GHVFULEHG� WKH� PLQLPXP� SHUIRUPDQFH� VWDQGDUGV� IRU� HVFDSH� VOLGHV�� UDPSV� DQG� VOLGH� UDIW�
FRPELQDWLRQV��7KH TSO�VWDWHG���

³����� /HQJWK��7KH�VOLGH�GHYLFH�PXVW�EH�RI�VXFK�OHQJWK�DIWHU�IXOO�GHSOR\PHQW�WKDW�
WKH� ORZHU�HQG� LV�VHOI�VXSSRUWLQJ�RQ� WKH�JURXQG�DQG�SURYLGHV�VDIH�HYDFXDWLRQ�RI�
RFFXSDQWV�WR�WKH�JURXQG�ZKHQ�WKH�DLUFUDIW�LV�RQ�WKH�JURXQG�ZLWK�WKH�ODQGLQJ�JHDU�
H[WHQGHG�DQG�DIWHU�FROODSVH�RI�RQH�RU�PRUH�OHJV�RI�WKH�ODQGLQJ�JHDU��

������ :LQG��7KH�GHYLFH�PXVW�KDYH�WKH�FDSDELOLW\��LQ����NQRW�ZLQGV�GLUHFWHG�IURP�
WKH�PRVW�FULWLFDO�DQJOH��WR�GHSOR\�DQG��ZLWK�WKH�DVVLVWDQFH�RI�RQO\�RQH�SHUVRQ��WR�
UHPDLQ�XVDEOH�DIWHU�IXOO�GHSOR\PHQW�WR�HYDFXDWH�2FFXSDQWV�VDIHO\�WR�WKH�JURXQG�´�

TSO-C69b�GLG�QRW�GHILQH�µWKH�PRVW�FULWLFDO�DQJOH¶��,W�ZDV�VXSHUVHGHG�E\�TSO-C69c��
LVVXHG�RQ����$XJXVW��������

TSO-C69c�LQWURGXFHG�VRPH�DGGLWLRQDO�VHFWLRQV��LQFOXGLQJ�6HFWLRQࡳ��������Functional 
Tests�ZKLFK�SUHVFULEHG�UHTXLUHPHQWV�IRU�WHVWLQJ�DW�PD[LPXP�DQG�PLQLPXP�VLOO�KHLJKWV��7KH�
PLQLPXP�VLOO�KHLJKW�ZDV�GHILQHG�DV�WKH�ORZHVW�KHLJKW�DERYH�WKH�JURXQG�RI�WKH�H[LW�VLOO�ZLWK�WKH�
FROODSVH�RI�RQH�RU�PRUH�RI�WKH�DLUFUDIW�ODQGLQJ�JHDU�OHJV���

�������������������������������������������������
�
���� &RQIRUPLW\�RI�D�IRDP�FRQFHQWUDWH�WR�WKH�,&$2�)LUH�7HVW�0HWKRG��,&$2�Doc. 9137 – AN/898- Airport Services Manual��3DUW�

��±�Rescue and Firefighting��&KDSWHU����/HYHO�%��
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2WKHU� UHOHYDQW� VHFWLRQV� WKDW�ZHUH� UHYLVHG� LQ�TSO-C69c�ZHUH�DERXW� WKH�PLQLPXP�
QXPEHU�RI�HYDFXHHV�SHU�PLQXWH�ZKR�PXVW�HJUHVV�WKH�GHYLFH�ZLWKRXW�DVVLVWDQFH��DQG�DERXW�
ZLQG�FRQGLWLRQV��,W�VWDWHV���

³�����:LQG���

7KH�GHYLFH�PXVW�EH�VKRZQ��LQ����NQRW�ZLQGV�GLUHFWHG�IURP�WKH�PRVW�FULWLFDO�DQJOH��
WR�GHSOR\�DQG��ZLWK�WKH�DVVLVWDQFH�RI�RQO\�RQH�SHUVRQ�ZKR�KDV�HYDFXDWHG�GRZQ�
WKH�GHYLFH��WR�UHPDLQ�XVDEOH�DIWHU�IXOO�GHSOR\PHQW�WR�HYDFXDWH�RFFXSDQWV�VDIHO\�WR�
WKH�JURXQG��7KH�GHYLFH�VKDOO�EH�WHVWHG�ZKLOH�LW�LV�SURSHUO\�DWWDFKHG�WR�WKH�H[LW�RU�
ORFDWLRQ�RQ�WKH�DLUSODQH�RQ�ZKLFK�LQVWDOODWLRQ�LV�LQWHQGHG�RU�RQ�DQ�HTXLYDOHQW�PRFN�
XS���

�������7R�GHWHUPLQH�WKH�PRVW�FULWLFDO�DQJOH��WKH�ZLQG�VKDOO�EH�GLUHFWHG�DW�WKH�GHYLFH�
IURP� DW� OHDVW� WKH� IROORZLQJ� GLUHFWLRQV�� DIW� DORQJ� WKH� FHQWHUOLQH� RI� WKH� DLUFUDIW� ���
GHJUHHV�SRVLWLRQ��DQG�WKHQ�HYHU\����GHJUHHV�RQ�WKH�VDPH�VLGH�RI�WKH�IXVHODJH�DV�
WKH�GHYLFH�LV�LQWHQGHG�IRU�LQVWDOODWLRQ�´�

7KH�PDLQ�GLIIHUHQFHV�EHWZHHQ�TSO-C69b�DQG�TSO-C69c�ZHUH� LQ�GHILQLQJ�WKDW�DW�
OHDVW� RQH�SHUVRQ� FRXOG� HYDFXDWH�GRZQ� WKH�HVFDSH� VOLGH� WR�DVVLVW� LQ�PDLQWDLQLQJ� WKH� VOLGH�
XVDELOLW\��DQG�GHWHUPLQLQJ� WKH�PRVW�FULWLFDO�ZLQG�DQJOH� WKDW�ZDV� WR�EH�VLPXODWHG�GXULQJ� WKH�
VOLGH� WHVWLQJ�� FAR 3DUW� ���� 6HFWLRQ� ���� ±�Emergency Egress Assist Means and Escape 
Routes��UHTXLUHG��GXULQJ�WKH�DLUFUDIW�FRQIRUPLW\�WHVW�� WKH�VOLGHV�WR�EH�RQ�ZLQJ�WHVWHG�IRU�WKH�
FDSDELOLW\�WR�GHSOR\�DQG�UHPDLQ�XVDEOH�LQ�ZLQG�VSHHGV�RI�XS�WR����NW��ZLWK�WKH�DVVLVWDQFH�RI�
RQO\�RQH�SHUVRQ��7KH�FAR GRHV�QRW�VSHFLI\�ZKHWKHU�WKLV�SHUVRQ�KDV�HYDFXDWHG�IURP�WKH�VDPH�
VOLGH���

7KH� $LUFUDIW� HVFDSH� VOLGHV� ZHUH� DSSURYHG� DQG� PDQXIDFWXUHG� XQGHU� TSO-C69b, 
WKHUHIRUH�� ZHUH� QRW� UHTXLUHG� WR� EH� WHVWHG� WR� GHPRQVWUDWH� FRPSOLDQFH� ZLWK� WKH� DGGLWLRQDO�
UHTXLUHPHQWV�RI�TSO-C69c. 

FAR 3DUW�����6HFWLRQ�����±�Emergency Evacuation��UHTXLUHG�DLUFUDIW�FDSDELOLW\�WR�
IDFLOLWDWH�UDSLG�HYDFXDWLRQ�LQ�FUDVK� ODQGLQJV��ZLWK�WKH�ODQGLQJ�JHDU�H[WHQGHG�RU�UHWUDFWHG��,W�
UHTXLUHG�DLUFUDIW�ZLWK�D�VHDWLQJ�FDSDFLW\�RI�JUHDWHU�WKDQ����SDVVHQJHUV�WR�EH�HYDFXDWHG�XQGHU�
VLPXODWHG�HPHUJHQF\�FRQGLWLRQV�ZLWKLQ����VHFRQGV���

$SSHQGL[�-� WR�FAR Part 25 RXWOLQHG� WKH� WHVW�FULWHULD��ZKLFK�SUHVFULEHG�HYDFXDWLRQ�
WLPLQJ�ZLWK�WKH�DLUFUDIW�LQ�D�QRUPDO�DWWLWXGH�ZLWK�WKH�ODQGLQJ�JHDU�H[WHQGHG��$SSHQGL[�-�VWDWHG�
WKDW�WKH�WHVW�JURXS�FRQVLVW�RI����SHUFHQW�IHPDOHV�����SHUFHQW�SDVVHQJHUV�RYHU����\HDUV�����
SHUFHQW�DUH�IHPDOHV�DQG�RYHU����\HDUV��DQG�WKUHH�OLIH�VL]H�GROOV�VLPXODWLQJ�LQIDQWV��&KLOGUHQ�
ZHUH�QRW�SDUW�RI�WKH�FHUWLILFDWLRQ�WHVW���

Advisory Circular (AC) 25-17A40,� LVVXHG� E\� WKH� )$$� RQ� ��� 0D\� ������ SURYLGHG�
DFFHSWDEOH� FHUWLILFDWLRQ� PHWKRGV� WR� GHPRQVWUDWH� FRPSOLDQFH� ZLWK� WKH� FUDVKZRUWKLQHVV�
UHTXLUHPHQWV�RI�FAR�3DUW�����,W�VWDWHG�WKDW�HYDFXDWLRQ�ZLWK�D�FROODSVHG�ODQGLQJ�JHDU�LV�SRVVLEOH�
EXW�WKH�HYDFXDWLRQ�UDWH�QHHG�QRW�WR�EH�WKH�VDPH�DV�WKDW�ZLWK�D�QRUPDO�VOLGH�DQJOH���,I�WKH�VOLGH�
GRHV�QRW�UHVW�RQ�WKH�JURXQG�DIWHU�GHSOR\PHQW��LW�PXVW�EH�XVDEOH�DQG�DSSHDU�WR�EH�XVDEOH�WR�
SDVVHQJHUV��:KHQ�WKH�SDVVHQJHU�XVHV�WKH�VOLGH��WKH�ERWWRP�HQG�VKRXOG�UHVW�RQ�WKH�JURXQG�
DQG�DOORZ�WKH�SDVVHQJHU�WR�HJUHVV��7KH�AC�IXUWKHU�VWDWHV��

³,Q�RUGHU�WR�PHHW�WKH����NQRW�ZLQG�UHTXLUHPHQW��WKH�HVFDSH�VOLGH�SUHVVHV�DJDLQVW�
WKH�IXVHODJH�DQG�WKH�HQG�RI�WKH�XQRFFXSLHG�VOLGH�PD\�QRW�EH�LQ�SK\VLFDO�FRQWDFW�
ZLWK� WKH� JURXQG�� HVSHFLDOO\� LQ� WKH� PRVW� DGYHUVH� DWWLWXGH� �JHDU� FROODSVH��� 7KLV�
FRQGLWLRQ�KDV�EHHQ�IRXQG�WR�EH�DFFHSWDEOH�SURYLGHG�WKH�VOLGH�LV�VHOI�VXSSRUWLQJ�RQ�
WKH�JURXQG�VKRUWO\�DIWHU�DQ�HYDFXHH�KDV�HQWHUHG�WKH�VOLGH�DQG�SULRU�WR�WKH�HYDFXHH�
UHDFKLQJ�WKH�HQG�RI�WKH�VOLGH��7KH�XQRFFXSLHG�VOLGH��ZKHQ�YLHZHG�IURP�WKH�H[LW��
VKRXOG�QRW�JLYH�WKH�YLVXDO�LPSUHVVLRQ�WKDW�WKH�VOLGH�LV�XQVDIH�IRU�XVH���
«�

�������������������������������������������������
�
���� )$$�Advisory Circular AC 25-17��LVVXHG�RQ����-XO\������ZDV�FDQFHOOHG�E\�AC 25-17A RQ����0D\�������
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7KH�SHUVRQ�ZKR�DVVLVWV�VKRXOG�FRPH�IURP�WKH�DLUSODQH��7KLV�FDSDELOLW\�VKRXOG�EH�
GHPRQVWUDWHG�E\�WHVW�´�

�������� 6XUYLYDELOLW\�
����������(YDFXDWLRQ�SUREOHPV�LQ�SUHYLRXV�DFFLGHQWV�

7KH�,QYHVWLJDWLRQ�UHYLHZHG�SUHYLRXV�DFFLGHQWV�WR�EHWWHU�XQGHUVWDQG�WKH�EHKDYLRXU�RI�
SDVVHQJHUV�GXULQJ�DQ�HYDFXDWLRQ��DQG�WKH�HIIHFW�RQ�WKH�HYDFXDWLRQ�SURFHVV�DQG�WLPH�� 

$������DFFLGHQW�LQYROYLQJ�D�%RHLQJ�����DW�0DQFKHVWHU�$LUSRUW����WKH�8QLWHG�.LQJGRP��
UHVXOWHG�LQ�D�KHLJKWHQHG�LQGXVWU\�LQWHUHVW�LQ�DLUFUDIW�HYDFXDWLRQV�DQG�D�QXPEHU�RI�VDIHW\�VWXGLHV�
RQ�HYDFXDWLRQV�ZHUH�XQGHUWDNHQ���

2Q���-XO\�������D�%����H[SHULHQFHG�D�EUDNH�ILUH�RQ�DUULYDO�DW�WKH�VWDQG�LQ�6\GQH\����
$XVWUDOLD��$Q�HYDFXDWLRQ�ZDV�FRPPDQGHG�ZKLOH�D�QXPEHU�RI�SDVVHQJHUV�ZHUH�VWDQGLQJ�LQ�WKH�
DLVOHV�IRU�QRUPDO�GLVHPEDUNDWLRQ�ZLWK�WKHLU�FDUU\�RQ�EDJJDJH��7KH�UH�GLUHFWLRQ�RI�SDVVHQJHUV�
IURP�EORFNHG�H[LWV��FRPELQHG�ZLWK�WKH�EDJV�WKDW�KDG�EHHQ�UHPRYHG�IURP�WKH�SDVVHQJHUV�DW�
WKH�XVDEOH�H[LWV��OHG�WR�LQFUHDVHG�FRQJHVWLRQ��7KH�FUHZ�GHFLGHG�WR�JLYH�SULRULW\�IRU�HYDFXDWLRQ�
RYHU�WKH�UHTXLUHPHQW�IRU�SDVVHQJHUV�WR�UHPRYH�EDJV�DQG�KLJK�KHHOHG�VKRHV��ZKLFK�FDXVHG�
GDPDJH�WR�D�VOLGH�DQG�UHVXOWHG�LQ�D�VHULRXV�LQMXU\�WR�D�SDVVHQJHU��DQG�GHOD\HG�WKH�HYDFXDWLRQ��

2Q���$XJXVW�������DQ�$����RYHUUDQ�WKH�UXQZD\�DW�D�VSHHG�RI�DSSUR[LPDWHO\����NW�
GXULQJ�D�ODQGLQJ�DWWHPSW�DW�7RURQWR�$LUSRUW����&DQDGD��DQG�FDPH�WR�UHVW�LQ�D�UDYLQH��ZKHUH�LW�
FDXJKW�ILUH��&DELQ�FUHZPHPEHUV�ZHUH�IDFHG�ZLWK�FKDOOHQJLQJ�FRQGLWLRQV�GXH�WR�WKH�SUR[LPLW\�
RI�WKH�ILUH��WKH�URXJK�WHUUDLQ�DQG�WKH�OLPLWHG�VHUYLFHDELOLW\�RI�WKH�HVFDSH�VOLGHV��$�SRVW�DFFLGHQW�
VXUYH\� RI� WKH� DLUFUDIW� RFFXSDQWV� IRXQG� WKDW� KDOI� RI� WKH� UHVSRQGHQWV� VWDWHG� WKDW� WKH\� KDG�
DWWHPSWHG�WR�EULQJ�WKHLU�FDUU\�RQ�EDJJDJH�ZKLOH�WKH\�H[LWHG�WKH�DLUFUDIW��7KLV�FDXVHG�EORFNDJH�
LQ�WKH�DLVOHV�DQG�DW�WKH�H[LWV��DQG�VORZHG�WKH�HYDFXDWLRQ��7KLV�SDVVHQJHU�EHKDYLRU�OHG�WR�WKH�
'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ� &DQDGD� LQFOXGLQJ� LQ� WKH� SDVVHQJHU� VDIHW\� EULHILQJV� D�
UHTXLUHPHQW�IRU�FOHDU�GLUHFWLRQV�WR�OHDYH�DOO�FDUU\�RQ�EDJJDJH�EHKLQG�GXULQJ�DQ�HYDFXDWLRQ��

,Q�������D�%����FUDVKHG�LQ�D�ILHOG�����NLORPHWHUV�VKRUW�RI�UXQZD\���5�DW�$PVWHUGDP¶V�
6FKLSKRO� $LUSRUW���� WKH�1HWKHUODQGV�� 7KH� WDLO� VHFWLRQ� VHSDUDWHG� GXULQJ� WKH� LPSDFW� DQG� WKH�
IXVHODJH�VKHDUHG�IRUZDUG�RI�WKH�FHQWHU�ZLQJ�VHFWLRQ��7KH�LQYHVWLJDWLRQ�IRXQG�WKDW�QRQH�RI�WKH�
IRXU�HYDFXDWLRQ�VOLGHV�RQ� WKH�DLUFUDIW�KDG�GHSOR\HG�DV�GHVLJQHG�GXULQJ� WKH�RSHQLQJ�RI� WKH�
GRRUV��EXW�FRXOG�QRW�GHWHUPLQH�WKH�FDXVH��

,Q�������D�%����VWUXFN�D�VHDZDOO�GXULQJ�DSSURDFK� WR�6DQ�)UDQFLVFR� ,QWHUQDWLRQDO�
$LUSRUW����WKH�8QLWHG�6WDWHV��7KH�LQYHVWLJDWLRQ�UHSRUW�LGHQWLILHG�WKDW�WZR�HYDFXDWLRQ�VOLGHV�KDG�
GHSOR\HG�LQVLGH�WKH�FDELQ��WZR�VOLGHV�IXOO\�GHSOR\HG�DQG�WZR�VOLGHV�GLG�QRW�GHSOR\��7KH�176%�
UHFRPPHQGHG� WKDW� WKH� )$$�� LQ� FRQMXQFWLRQ� ZLWK� WKH� VOLGH� PDQXIDFWXUHUV�� HYDOXDWH� WKH�
DGHTXDF\�RI�VOLGH�DQG�VOLGH�UDIW�FHUWLILFDWLRQ�VWDQGDUGV�DQG�WHVW�PHWKRGV�VSHFLILHG�LQ�WKH�FARs�
IRU�IXWXUH�VOLGH�DQG�VOLGH�UDIW�GHVLJQ��7KH�)$$�UHVSRQGHG�WKDW�PRGLI\LQJ�FXUUHQW�UHTXLUHPHQWV�
ZDV�QRW�ZDUUDQWHG�EHFDXVH�LW�ZDV�QRW�VXSSRUWHG�E\�FXUUHQW�UXOHPDNLQJ�VWDQGDUGV�EDVHG�RQ�
WKH�VLQJOH�LQVWDQFH�RI�RQH�DFFLGHQW��

2Q����-DQXDU\�������D�%����ODQGHG�VKRUW�RI�WKH�UXQZD\�DW�/RQGRQ�+HDWKURZ����WKH�
8QLWHG�.LQJGRP��ZKHQ�ERWK�HQJLQHV�VSRROHG�GRZQ�WR�LGOH�WKUXVW�RQ�GHVFHQW�GXH�WR�IXHO�ILOWHU�

�������������������������������������������������
�
���� $$,%�5HSRUW������0DQFKHVWHU�,QWHUQDWLRQDO�$LUSRUW����$XJXVW�������
���� $76%�5HSRUW�%2�����������6\GQH\�$HURGURPH���-XO\�������
���� 76%�&DQDGD�5HSRUW�$��+�����7RURQWR�,QWHUQDWLRQDO�$LUSRUW���$XJXVW�������
���� '6%�5HSRUW�0����/9��������$PVWHUGDP�6FKLSKRO�$LUSRUW����)HEUXDU\�������
���� 176%�5HSRUW�$$5�������6DQ�)UDQFLVFR���-XO\�������
���� $$,%�5HSRUW��������/RQGRQ�+HDWKURZ����-DQXDU\�������
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LFLQJ��7KH�FRPPDQGHU� LQLWLDWHG� WKH�HYDFXDWLRQ�DSSUR[LPDWHO\���� VHFRQGV�DIWHU� WKH�DLUFUDIW�
FDPH� WR� UHVW��DQG� WKH�HYDFXDWLRQ�ZDV�FRPSOHWHG� LQ���PLQXWHV����VHFRQGV��7KH�H[SHGLWHG�
HYDFXDWLRQ�FRPPDQG�ZDV�D�UHVXOW�RI�WKH�RSHUDWRU¶V�JRRG�SUDFWLFH�RI�KDYLQJ�WKH�HYDFXDWLRQ�
LQVWUXFWLRQV�SULQWHG�RQ�D�SODFDUG��DWWDFKHG�WR�ERWK�SLORWV¶�FRQWURO�FROXPQV�DV�D�TXLFN�UHIHUHQFH�
IRU�WKH�SURPSW�LQLWLDWLRQ�RI�DQ�HYDFXDWLRQ��
����������Civil Aviation Regulations�RQ�SDVVHQJHU�EULHILQJ�

CAR-OPS 1.285 ࡳ��Passenger Briefing��SUHVFULEHG�WKH�UHTXLUHPHQWV� IRU�SDVVHQJHU�
VDIHW\�EULHILQJ�FRQWHQWV�DW�UHOHYDQW�WLPHV�WKURXJKRXW�WKH�IOLJKW��,W�VWDWHG��

³%HIRUH�WDNHRII��

����� 3DVVHQJHUV�DUH�EULHIHG�RQ�WKH�IROORZLQJ�LWHPV�LI�DSSOLFDEOH���

�L��6PRNLQJ�UHJXODWLRQV���

�LL��%DFN�RI�WKH�VHDW�WR�EH�LQ�WKH�XSULJKW�SRVLWLRQ�DQG�WUD\�WDEOH�VWRZHG���

�LLL��/RFDWLRQ�RI�HPHUJHQF\�H[LWV���

�LY��/RFDWLRQ�DQG�XVH�RI�IORRU�SUR[LPLW\�HVFDSH�SDWK�PDUNLQJV���

�Y��6WRZDJH�RI�KDQG�EDJJDJH���

�YL��5HVWULFWLRQV�RQ�WKH�XVH�RI�SRUWDEOH�HOHFWURQLF�GHYLFHV��DQG��

�YLL��7KH�ORFDWLRQ�DQG�WKH�FRQWHQWV�RI�WKH�VDIHW\�EULHILQJ�FDUG��DQG���

����� 3DVVHQJHUV�UHFHLYH�D�GHPRQVWUDWLRQ�RI�WKH�IROORZLQJ���

�L��7KH�XVH�RI�VDIHW\�EHOWV�DQG�RU�VDIHW\�KDUQHVVHV��LQFOXGLQJ�KRZ�WR�
IDVWHQ�DQG�XQIDVWHQ�WKH�VDIHW\�EHOWV�DQG�RU�VDIHW\�KDUQHVVHV���

�LL��7KH�ORFDWLRQ�DQG�XVH�RI�R[\JHQ�HTXLSPHQW�LI�UHTXLUHG��&$5±236�
������DQG�&$5±236�������UHIHU���3DVVHQJHUV�PXVW�DOVR�EH�EULHIHG�WR�
H[WLQJXLVK�DOO�VPRNLQJ�PDWHULDOV�ZKHQ�R[\JHQ�LV�EHLQJ�XVHG��DQG��

�LLL��7KH�ORFDWLRQ�DQG�XVH�RI�OLIH�MDFNHWV�LI�UHTXLUHG��&$5±236�������
UHIHUV���

$IWHU�WDNHRII���

����3DVVHQJHUV�DUH�UHPLQGHG�RI�WKH�IROORZLQJ�LI�DSSOLFDEOH���

�L��6PRNLQJ�UHJXODWLRQV��DQG��

�LL��8VH�RI�VDIHW\�EHOWV�DQG�RU�VDIHW\�KDUQHVVHV�LQFOXGLQJ�WKH�VDIHW\�
EHQHILWV�RI�KDYLQJ�VDIHW\�EHOWV�IDVWHQHG�ZKHQ�VHDWHG�LUUHVSHFWLYH�RI�VHDW�
EHOW�VLJQ�LOOXPLQDWLRQ��

%HIRUH�ODQGLQJ��

����� 3DVVHQJHUV�DUH�UHPLQGHG�RI�WKH�IROORZLQJ�LI�DSSOLFDEOH���

�L��6PRNLQJ�UHJXODWLRQV���

�LL��8VH�RI�VDIHW\�EHOWV�DQG�RU�VDIHW\�KDUQHVVHV���

�LLL��%DFN�RI�WKH�VHDW�WR�EH�LQ�WKH�XSULJKW�SRVLWLRQ�DQG�WUD\�WDEOH�VWRZHG���

�LY��5H�VWRZDJH�RI�KDQG�EDJJDJH��DQG��

�Y��5HVWULFWLRQV�RQ�WKH�XVH�RI�SRUWDEOH�HOHFWURQLF�GHYLFHV��

$IWHU�ODQGLQJ���

����� 3DVVHQJHUV�DUH�UHPLQGHG�RI�WKH�IROORZLQJ���

�L��6PRNLQJ�UHJXODWLRQV��DQG��

�LL��8VH�RI�VDIHW\�EHOWV�DQG�RU�VDIHW\�KDUQHVVHV���

,Q�DQ�HPHUJHQF\�GXULQJ�IOLJKW��SDVVHQJHUV�DUH�LQVWUXFWHG�LQ�VXFK�
HPHUJHQF\�DFWLRQ�DV�PD\�EH�DSSURSULDWH�WR�WKH�FLUFXPVWDQFHV�´�
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7KHVH� SURYLVLRQV� LQ� WKH�Civil Aviation Regulations� GLG� QRW� FRQWDLQ� EULHILQJ� LWHPV�
UHJDUGLQJ�FDUU\�RQ�EDJJDJH�GXULQJ�DQ�HYDFXDWLRQ��
�������� 3HUVRQV�RQ�ERDUG�

'XULQJ� WKH� $LUFUDIW� HYDFXDWLRQ�� WKH� H[DFW� QXPEHU� RI� SHUVRQV� RQ� ERDUG� ZDV� QRW�
WUDQVPLWWHG� WR� WKH� ILUH�FRPPDQGHU�DV� WKH� LQIRUPDWLRQ�ZDV�QRW� LPPHGLDWHO\�DYDLODEOH� WR� WKH�
$5))6�ZDWFK�URRP���

)ROORZLQJ�DQ�DLUFUDIW�DFFLGHQW�� ,&$2�DOC 9137 Airport Services Manual Part 7 - 
Airport Emergency Planning� VWDWHV� WKH� UHVSRQVLELOLWLHV� DQG� UROH� RI� HDFK� DJHQF\� ZLWK�
LPSOHPHQWDWLRQ�RI�WKH�DLUSRUW�HPHUJHQF\�SODQ��,W�LV�VWDWHG�LQ�FKDSWHU�������Aircraft Accident on 
the Airport��

³4.1.2 Action by air traffic services�

����������1RWLI\�WKH�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�
ORFDWLRQ� RI� WKH� DFFLGHQW�� JULG� PDS� UHIHUHQFH� DQG� DOO� RWKHU� HVVHQWLDO� GHWDLOV��
LQFOXGLQJ� WLPH�RI� WKH�DFFLGHQW�DQG� W\SH�RI� DLUFUDIW��6XEVHTXHQW�QRWLILFDWLRQ�PD\�
H[SDQG�WKLV�LQIRUPDWLRQ�E\�SURYLGLQJ�GHWDLOV�RQ�WKH�QXPEHU�RI�RFFXSDQWV��IXHO�RQ�
ERDUG��DLUFUDIW�RSHUDWRU��DQG�DQ\�GDQJHURXV�JRRGV�RQ�ERDUG�� LQFOXGLQJ�TXDQWLW\�
DQG�ORFDWLRQ��LI�NQRZQ�´�

$GGLWLRQDOO\��LW�ZDV�VWDWHG��
“4.1.8 Action by aircraft operators�

����������7KH�VHQLRU�UHSUHVHQWDWLYH�RI�WKH�DLUFUDIW�RSHUDWRU�ZLOO�SURYLGH�LQIRUPDWLRQ�
UHJDUGLQJ� SDVVHQJHU� ORDG�� IOLJKW� FUHZ� FRPSOHPHQW� DQG� WKH� H[LVWHQFH� RI� DQ\�
GDQJHURXV�JRRGV�WRJHWKHU�ZLWK�WKHLU�ORDGLQJ�SRVLWLRQ�´�

,&$2�Annex 2 – Rules of the Air�±�LQ�WKH�VHFWLRQ�WLWOHG�Contents of a flight plan VWDWHV�
WKDW� ³$� IOLJKW� SODQ� VKDOO� FRPSULVH� LQIRUPDWLRQ� UHJDUGLQJ� VXFK�RI� WKH� IROORZLQJ� LWHPV� DV� DUH�
FRQVLGHUHG�UHOHYDQW�E\�WKH�DSSURSULDWH�$76�>DLU�WUDIILF�VHUYLFHV@�DXWKRULW\´��,QFOXGHG�LQ�WKH�OLVW�
RI�LWHPV�UHTXLUHG�WR�EH�WUDQVPLWWHG�LQ�WKH�IOLJKW�SODQ�LV�³7RWDO�QXPEHU�RI�SHUVRQV�RQ�ERDUG�´�

,&$2�Annex 2 – Rules of the Air�±�LQ�WKH�VHFWLRQ�WLWOHG�Changes to a flight plan VWDWHV��
³1RWH���²�,QIRUPDWLRQ�VXEPLWWHG�SULRU� WR�GHSDUWXUH�UHJDUGLQJ� IXHO�HQGXUDQFH�RU�
WRWDO� QXPEHU� RI� SHUVRQV� FDUULHG� RQ� ERDUG�� LI� LQFRUUHFW� DW� WLPH� RI� GHSDUWXUH��
FRQVWLWXWHV�D�VLJQLILFDQW�FKDQJH�WR�WKH�IOLJKW�SODQ�DQG�DV�VXFK�PXVW�EH�UHSRUWHG�´�

,&$2�Doc 4444  ֩  Air Traffic Management (PANS-ATM), LQ�Dppendix 2 Flight Plan 
KDV� D� model flight plan form� 3HUVRQV� RQ� ERDUG�� ZLWK� WKH� V\PERO� µ3¶�� LV� FRQVLGHUHG�
VXSSOHPHQWDU\�LQIRUPDWLRQ�WR�WKH�IOLJKW�SODQ�DQG�LW�ZDV�VWDWHG�LQ�WKH�IOLJKW�SODQ�LQVWUXFWLRQV�WR�
³,QVHUW�WKH�WRWDO�QXPEHU�RI�SHUVRQV��SDVVHQJHUV�DQG�FUHZ��RQ�ERDUG��ZKHQ�UHTXLUHG�E\�WKH�
DSSURSULDWH�$76�>DLU�WUDIILF�VHUYLFHV@�DXWKRULW\��,QVHUW�7%1��WR�EH�QRWLILHG��LI�WKH�WRWDO�QXPEHU�
RI�SHUVRQV�LV�QRW�NQRZQ�DW�WKH�WLPH�RI�ILOLQJ�´�

,&$2 Doc 4444�FKDSWHU����RQ�XVH�RI�Repetitive Flight Plans (RPLs)�VWDWHV�WKDW�ZKHQ�
WKH�$76�DXWKRULW\�FRQVLGHUV�WKH�LQIRUPDWLRQ�UHOHYDQW��LQ�VXEPLVVLRQ�RI�DQ�53/��WKH�RSHUDWRU�
VKDOO� SURYLGH� ³LQGLFDWLRQ� RI� WKH� ORFDWLRQ� ZKHUH� WKH� IROORZLQJ� LQIRUPDWLRQ� PD\� EH� REWDLQHG�
LPPHGLDWHO\� XSRQ� UHTXHVW�� � DOWHUQDWH� DHURGURPHV�� IXHO� HQGXUDQFH�� DQG� WRWDO� QXPEHU� RI�
SHUVRQV�RQ�ERDUG�´�

7KH� Civil Aviation Regulations� CAR-OPS 1, WKH� VHFWLRQ� Operational flight plan 
PHQWLRQV�ZKDW�PXVW�EH� WUDQVPLWWHG� LQ� WKH� IOLJKW�SODQ��7KH�CAR-OPS 1�GRHV�QRW�VWDWH� WKDW�
QXPEHU� RI� SHUVRQV� RQ� ERDUG� LV� UHTXLUHG� WR� EH� SDUW� RI� WKH� IOLJKW� SODQ�� 7KH�Civil Aviation 
Regulations�GLG�QRW�KDYH�JXLGDQFH�RQ�D�PRGHO�IOLJKW�SODQ�IRUP�VLPLODU�WR�,&$2�Doc 4444��

7KH�$LUFUDIW�2SHUDWRU�OM-A  ֩ �Content of the Operational Flight Plan VHFWLRQ GRHV�
QRW� VWDWH� WKDW� WKH� QXPEHU� RI� SHUVRQV� RQ� ERDUG� LV� UHTXLUHG� WR� EH� VXEPLWWHG� DV� SDUW� RI� WKH�
RSHUDWLRQDO�IOLJKW�SODQ���
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7KH� 2SHUDWRU¶V� OM-C� VHFWLRQ� µ-¶� operational flight plan (OFP) Format and 
Description��WKH�GHVFULSWLRQ�IRU�WKH�/,'2�2)3�IRUPDW “UAE-OFP – Main Body: Boeing 777-
300 and Boeing 777-200” UHTXLUHG�WKDW�WKH�QXPEHU�RI�FUHZ��SDVVHQJHUV�DQG�WRWDO�SHUVRQV�RQ�
ERDUG�EH�VXEPLWWHG�DV�SDUW�RI�WKH�2)3��7KH�2)3�IRU�8$(����WKDW�ZDV�FDUULHG�RQ�ERDUG�WKH�
IOLJKW�ZDV�QRW�UHWULHYHG�DV�LW�ZDV�GHVWUR\HG�E\�WKH�ILUH��$�FRS\�RI�WKH�8$(����2)3��ZLWK�D�WLPH�
VWDPS�RI����$XJXVW������DW������87&��SURYLGHG�WR�WKH�,QYHVWLJDWLRQ�E\�WKH�2SHUDWRU��GLG�QRW�
FRQWDLQ�WKH�QXPEHU�RI�FUHZPHPEHUV��SDVVHQJHUV�DQG�WRWDO�RQ�ERDUG��7KH�UHOHYDQW�ILHOGV�ZHUH�
EODQN��

)RU�8$(����� LQ�DFFRUGDQFH�ZLWK� WKH�Civil Aviation Regulations,�CAR-OPS1.625  ֩  
Mass and Balance Documentation,� DQG� WKH� 2SHUDWRU¶V� OM-A ࡳ�� Mass and Balance 
Documentation VHFWLRQ���WKH�QXPEHU�RI�SHUVRQV�RQ�ERDUG�WKH�IOLJKW�ZDV�VWDWHG�DQG�WUDQVPLWWHG�
LQ�WKH�PDVV�DQG�EDODQFH�GRFXPHQWDWLRQ�NQRZQ�DV�WKH�ORDGVKHHW���

����� 8VHIXO�RU�(IIHFWLYH�,QYHVWLJDWLRQ�7HFKQLTXHV��
7KH� ,QYHVWLJDWLRQ� ZDV� FRQGXFWHG� LQ� DFFRUGDQFH� ZLWK� WKH� /HJLVODWLRQ� DQG� Civil 

Aviation Regulations��DQG�LQ�DFFRUGDQFH�ZLWK�WKH�$$,6�DSSURYHG�SROLFLHV�DQG�SURFHGXUHV�DQG�
WKH�6WDQGDUGV�DQG�5HFRPPHQGHG�SUDFWLFHV�RI�$QQH[����WR�&KLFDJR�&RQYHQWLRQ��
�

�
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��� $QDO\VLV�
����� *HQHUDO�

%RWK�IOLJKW�FUHZPHPEHUV�ZHUH�DSSURSULDWHO\�OLFHQVHG�DQG�PHGLFDOO\�ILW�WR�RSHUDWH�WKH�
IOLJKW��7KH�,QYHVWLJDWLRQ�IRXQG�QR�HYLGHQFH�WKDW�WKH�IOLJKW�FUHZV¶�SHUIRUPDQFH�ZDV�DIIHFWHG�E\�
HLWKHU� DQ\� FRQGLWLRQ� UHODWHG� WR� D� EHKDYLRUDO� RU� PHGLFDO� FRQGLWLRQ�� RU� WR� WKH� XVH� RI� D�
SV\FKRDFWLYH�VXEVWDQFH��

7KH�$LUFUDIW�ZDV�PDLQWDLQHG�LQ�DFFRUGDQFH�ZLWK�WKH�PDLQWHQDQFH�SURJUDP�DSSURYHG�
E\� WKH� *HQHUDO� &LYLO� $YLDWLRQ� $XWKRULW\� RI� WKH� 8QLWHG� $UDE� (PLUDWHV�� DQG� WKHUH� ZHUH� QR�
WHFKQLFDO�DQRPDOLHV�SULRU� WR� WKH�$FFLGHQW��7KH�$LUFUDIW� V\VWHPV�DQG�HQJLQHV�SHUIRUPHG�DV�
GHVLJQHG��7KH�ODQGLQJ�ZHLJKW�ZDV�ZLWKLQ�OLPLWV���

'DWD� IURP� WKH� FRFNSLW� YRLFH� DQG� GLJLWDO� IOLJKW� GDWD� UHFRUGHUV� ZDV� VXFFHVVIXOO\�
UHWULHYHG�DQG�DQDO\]HG��

7KH�HQYLURQPHQWDO�FRQGLWLRQV�HQFRXQWHUHG�GXULQJ� WKH�DSSURDFK�DQG� ODQGLQJ�ZHUH�
ZLWKLQ�WKH�RSHUDWLQJ�OLPLWV�RI�WKH�$LUFUDIW���

���� )OLJKW�6HTXHQFH��
7KH�$LUFUDIW�ZDV�FRUUHFWO\�FRQILJXUHG� IRU� WKH�DUHD�QDYLJDWLRQ��51$9��DSSURDFK�WR�

'XEDL� ,QWHUQDWLRQDO� $LUSRUW� �20'%��� )URP� ������ IW� UDGLR� DOWLWXGH� DQG� XQWLO� WKH� IODUH�� WKH�
DSSURDFK� KDG� EHHQ� IORZQ� DFFRUGLQJ� WR� WKH� VWDELOL]HG� DSSURDFK� FULWHULD� HVWDEOLVKHG� E\� WKH�
2SHUDWRU��7KH�DXWRSLORW�ZDV�GLVFRQQHFWHG�DW�����IW�UDGLR�DOWLWXGH��WKH�IOLJKW�GLUHFWRUV�UHPDLQHG�
µRQ¶��DQG�WKH�DXWRWKURWWOH��$�7��ZDV�µDUPHG¶�DQG�DFWLYH�DV�SHU�WKH�2SHUDWRU¶V�SROLF\�IRU�D�PDQXDO�
ODQGLQJ����

7KH� IOLJKW� FUHZ�ZHUH� SUHSDUHG� IRU� D� WDLOZLQG� ODQGLQJ� DV� SHU� WKH�ZLQG� LQIRUPDWLRQ�
SURYLGHG� E\� WKH� 7RZHU� DV� WKH� $LUFUDIW� ZDV� GHVFHQGLQJ� WKURXJK� ������ IW� UDGLR� DOWLWXGH��
DSSUR[LPDWHO\�RQH�PLQXWH�EHIRUH�LW�SDVVHG�RYHU�WKH�UXQZD\�WKUHVKROG��$7&�GLG�QRW�SURYLGH�
LQIRUPDWLRQ�WR�WKH�8$(����IOLJKW�FUHZ�DERXW�ZLQGVKHDU�H[SHULHQFHG�E\�DQ�DLUFUDIW� WKDW�KDG�
ODQGHG�SULRU�WR�8$(���RU�DERXW�WZR�SUHYLRXV�JR�DURXQGV���

(OHYDWHG�WHPSHUDWXUHV�DUH�FRPPRQ�DW�20'%�GXULQJ�WKH�PRQWK�RI�$XJXVW�DQG�WKH�
IOLJKW� FUHZ� ZHUH� IDPLOLDU� ZLWK� WKHVH� FRQGLWLRQV� DV� WKLV� ZDV� WKHLU� KRPH� EDVH�� 2YHU� WKH�
&RPPDQGHU¶V�IO\LQJ�H[SHULHQFH�RQ�WKH�%����RI�DSSUR[LPDWHO\�VHYHQ�\HDUV��KH�KDG�SHUIRUPHG�
ODQGLQJV� DW� 20'%� LQ� FRQGLWLRQV� RI� VLPLODU� HOHYDWHG� WHPSHUDWXUHV�� 7KH� UXQZD\� VXUIDFH�
WHPSHUDWXUH�ZDV�UHFRUGHG�DW����GHJUHHV�FHQWLJUDGH��

)RXU�VHFRQGV�EHIRUH�WKH�$LUFUDIW�SDVVHG�RYHU�WKH�UXQZD\���/�WKUHVKROG��WKH�IOLJKW�
FUHZ�ZHUH�DZDUH�WKDW�WKH�PDJQLWXGH�RI�WKH�WDLOZLQG�FRPSRQHQW�GHFUHDVHG�IURP����NW�WR����NW���

7KH�$LUFUDIW�SDVVHG�RYHU�WKH�UXQZD\�WKUHVKROG��VHH�ILJXUH���DQG�$SSHQGL[�(�RI�WKLV�
5HSRUW�� DW� DSSUR[LPDWHO\� ��� IW� UDGLR� DOWLWXGH�� DQG� ���� NW� ,$6�� ZKLFK� ZDV� �� NW� DERYH� WKH�
DSSURDFK�VSHHG��95()�������NW���7KH�DLUVSHHG�ZDV�ZLWKLQ�WKH�2SHUDWRU¶V�VWDELOL]HG�DSSURDFK�
FULWHULD���

$W�DSSUR[LPDWHO\����IW�UDGLR�DOWLWXGH������NW�,$6��DSSUR[LPDWHO\�����P�EH\RQG�WKH�
WKUHVKROG��D�SXOO�RQ�WKH�FRQWURO�FROXPQ�ZDV�UHFRUGHG�RQ�WKH�)'5��7KLV�ZDV�DQ�LQGLFDWLRQ�RI�
WKH� &RPPDQGHU¶V� LQWHQWLRQ� WR� IODUH� WKH� $LUFUDIW�� 2YHU� WKH� QH[W� �� VHFRQGV�� XQWLO� �� IW� UDGLR�
�������������������������������������������������
�
���� 0DQXDO� ODQGLQJ� LV� GHILQHG� E\� WKH� $LUFUDIW� PDQXIDFWXUHU� DV� D� ODQGLQJ� ZLWK� WKH� DXWRSLORW� GLVFRQQHFWHG�� 7KH� 2SHUDWRU¶V�

SXEOLVKHG�SROLF\�LV�WR�VHW�WKH�$�7�WR�DUPHG�DQG�DFWLYH�IRU�DOO�ODQGLQJV��LQFOXGLQJ�PDQXDO�ODQGLQJV��
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DOWLWXGH��WKHUH�ZDV�D�VWHDG\�LQFUHDVH�LQ�WKH�$LUFUDIW�SLWFK�DQJOH�IURP�����WR�����GHJUHHV��ZLWK�
D�FRUUHVSRQGLQJ�GHFUHDVH�LQ�WKH�VLQN�UDWH�IURP�DSSUR[LPDWHO\�����IW�SHU�PLQXWH�WRZDUGV�����
IW�SHU�PLQXWH�

7KH�IOLJKW�FUHZ�ZHUH�WUDLQHG�WR�UHIHU�WR�WKH�DXWRPDWHG�UDGLR�DOWLWXGH�FDOORXWV�GXULQJ�
WKH�DSSURDFK� DV� D� SURPSW� WR� FRPPHQFH� WKH� IODUH��ZKLFK� LV� QRUPDOO\� LQLWLDWHG� FORVH� WR� WKH�
³7+,57<´�FDOORXW��$V�WKH�LQLWLDWLRQ�RI�WKH�IODUH�VWDUWHG�HDUOLHU�WKDQ�UHFRPPHQGHG��WKLV�DFWLRQ�
PRVW�OLNHO\�FRQWULEXWHG�WR�DQ�LQFUHDVH�LQ�WKH�ODQGLQJ�GLVWDQFH��7KH�flight crew training manual�
FCTM ࡳ���Flare and Touchdown,�VWDWHG�WKDW�WKH�LQLWLDWLRQ�RI�WKH�IODUH�RFFXUV�ZKHQ�WKH�PDLQ�JHDU�
LV�DSSUR[LPDWHO\����WR����IW�DERYH�WKH�UXQZD\��7KH�&RPPDQGHU�KDG�VWDWHG�WR�WKH�,QYHVWLJDWLRQ�
WKDW�KH�FRXOG�QRW�UHFDOO�DW�ZKDW�KHLJKW�WKH�IODUH�ZDV�LQLWLDWHG��

$IWHU�WKH�$�7�KDG�FKDQJHG�IURP�µ63(('¶�WR�µ,'/(¶�PRGH�DW����IW�UDGLR�DOWLWXGH��WKH�
DLUVSHHG�GHFUHDVHG�E\���NW�DQG�ZDV�����NW�DW����IW�UDGLR�DOWLWXGH��$V�WKH�$LUFUDIW�SDVVHG�WKH�
UXQZD\�DLPLQJ�SRLQW�DQG�DSSUR[LPDWHO\�����P�EH\RQG� WKH� WKUHVKROG�� WKH�DLUVSHHG�VWDUWHG�
LQFUHDVLQJ�DQG�DW���IW�UDGLR�DOWLWXGH��LW�UHDFKHG�����NW�,$6�ZLWK�WKH�$LUFUDIW�DSSUR[LPDWHO\�����
P� EH\RQG� WKH� WKUHVKROG�� 7KHUH� ZDV� D� ��� NW� DLUVSHHG� LQFUHDVH� RYHU� DSSUR[LPDWHO\� IRXU�
VHFRQGV�� GXULQJ� ZKLFK� WLPH� WKH� JURXQGVSHHG� GHFUHDVHG� E\� �� NW�� DQG� WKH� GHVFHQW� UDWH�
GHFUHDVHG�IURP�����IW�SHU�PLQXWH�WR����IW�SHU�PLQXWH��7KH�DLUVSHHG�LQFUHDVH�ZDV����NW�DERYH�
WKH�ODQGLQJ�UHIHUHQFH�VSHHG�RI�����NW�95()��

7KH�IOLJKW�FUHZ�GLG�QRW�QRWLFH�WKH�LQFUHDVH�LQ�DLUVSHHG�DV�WKHLU�DWWHQWLRQ�ZDV�IRFXVHG�
RXWVLGH�WKH�$LUFUDIW�DIWHU�WKH�UXQZD\�WKUHVKROG�ZDV�SDVVHG��7KLV�SUDFWLFH�ZDV�LQ�DFFRUGDQFH�
ZLWK�WKH�FCTM ࡳ���Flare and Touchdown�UHFRPPHQGDWLRQ�IRU�WKH�SLORWV�WR�FKDQJH�WKHLU�YLVXDO�
VLJKWLQJ�SRLQW�WR�WKH�IDU�HQG�RI�WKH�UXQZD\�LQ�RUGHU�WR�FRQWURO�WKH�SLWFK�DWWLWXGH�GXULQJ�WKH�IODUH��

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�WKH����NW�DLUVSHHG�LQFUHDVH�ZDV�GXH�WR�D�KRUL]RQWDO�
ZLQGVKHDU�DV�WKH�ZLQG�VKLIWHG�IURP�D�WDLO�ZLQG�WR�D�KHDG�ZLQG�FRPSRQHQW��7KH�ZLQG�VKLIW�PRVW�
OLNHO\�RFFXUUHG�DV�WKH�$LUFUDIW�ZDV�GHVFHQGLQJ�EHORZ���IW�UDGLR�DOWLWXGH�DV�WKLV�ZDV�ZKHQ�WKH�
&RPPDQGHU� ILUVW� IHOW� WKH�$LUFUDIW� EHLQJ�DIIHFWHG�E\� WKH� HQYLURQPHQWDO� FRQGLWLRQV� RI� KRW� DLU�
UDLVLQJ�IURP�WKH�UXQZD\�VXUIDFH�DQG�WKH�ZLQG�VKLIW��'XULQJ�WKLV�SHULRG��WKH�&RPPDQGHU�ILUVW�
H[FODLPHG� ³2RSV´� IROORZHG� E\� ³7KHUPDOV´�� 7KH� &RPPDQGHU� PDGH� VHYHUDO� LQSXWV� RQ� WKH�
FRQWURO�FROXPQ��FRQWURO�ZKHHO�DQG�UXGGHU�LQ�RUGHU�WR�PDLQWDLQ�ZLQJV�OHYHO�DQG�NHHS�WKH�DLUFUDIW�
DOLJQHG�ZLWK�WKH�UXQZD\�FHQWHUOLQH��

([FHSW� IRU� WKH�$LUSRUW�ZLQG�DQHPRPHWHU� ORFDWHG�DSSUR[LPDWHO\�����P� IRUZDUG�RI�
UXQZD\� ��/� WKUHVKROG�� WKHUH�ZHUH�QR� DGGLWLRQDO� DQHPRPHWHUV� DORQJ� WKH� WRXFKGRZQ� ]RQH��
%DVHG�RQ�WKH�)'5�GDWD��WKH�LQFUHDVH�LQ�$LUFUDIW�SHUIRUPDQFH�GXH�WR�WKH�DLUVSHHG�LQFUHDVH�RI�
���NW�RYHU�D�IRXU�VHFRQG�SHULRG�PRVW�OLNHO\�VWDUWHG�WR�RFFXU�DV�WKH�$LUFUDIW�ZDV�DSSUR[LPDWHO\�
����P�EH\RQG�WKH�UXQZD\�WKUHVKROG���

$�UHYLHZ�RI� WKH�$LUFUDIW�)'5�DQG�&95�DQG�WHFKQLFDO�H[DPLQDWLRQV�RI� WKH�ZHDWKHU�
UDGDU�DQG�(*3:6� LQGLFDWHG� WKDW�GXULQJ� WKH�HQWLUH� IOLJKW�VHTXHQFH�XS� WR�DQG� LQFOXGLQJ� WKH�
$LUFUDIW� LPSDFW� ZLWK� WKH� UXQZD\�� QR� ZLQGVKHDU� ZDUQLQJ� RU� ZLQGVKHDU� DOHUW�FDXWLRQ� ZDV�
JHQHUDWHG�E\�WKH�$LUFUDIW�V\VWHPV��ZHDWKHU�UDGDU�RU�(*3:6���7KH�IOLJKW�FUHZ�DOVR�FRQILUPHG�
WKDW�WKHUH�ZHUH�QR�FRFNSLW�DQQXQFLDWLRQV�UHODWHG�WR�ZLQGVKHDU��

7KH�%����quick reference handbook��QRH)  ֩  Windshear,�VWDWHG�WKDW�DQ�LQGLFDWLRQ�
RI� ZLQGVKHDU� LV� ZKHQ� WKHUH� DUH� XQDFFHSWDEOH� IOLJKW� SDWK� GHYLDWLRQV�� )RU� 8$(����� IRU� WKH�
DSSURDFK�IURP�������IW�UDGLR�DOWLWXGH�XQWLO�WKH�$LUFUDIW�PDLQ�ODQGLQJ�JHDU�µXQWLOW¶�DIWHU�WKH�EULHI�
WRXFKGRZQ��QRQH�RI�WKH�FRQGLWLRQV�DV�VWDWHG�LQ�WKH�QRH�ZHUH�PHW��7KH�DLUVSHHG�LQFUHDVH�RI�
���NW�ZDV�EHORZ�WKH����NW�FULWHULD�RI�WKH�QRH��,Q�DGGLWLRQ��WKH�YHUWLFDO�VSHHG�QHYHU�H[FHHGHG�
����IW�SHU�PLQXWH�DQG�SLWFK�DWWLWXGH�FKDQJH�ZDV�DOZD\V�OHVV�WKDQ���GHJUHHV���

7KH�2SHUDWRU¶V�FCTM ࡳ���Airplane Performance in Windshear��VWDWHG��
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³7KH�ZLQG�FRPSRQHQW�LV�PRVWO\�KRUL]RQWDO�DW�DOWLWXGHV�EHORZ�����IHHW��+RUL]RQWDO�
ZLQGVKHDU�PD\� LPSURYH�RU�GHJUDGH�YHUWLFDO� IOLJKW�SDWK�SHUIRUPDQFH��:LQGVKHDU�
WKDW� LPSURYHV� SHUIRUPDQFH� LV� ILUVW� LQGLFDWHG� LQ� WKH� IOLJKW� GHFN� E\� DQ� LQFUHDVLQJ�
DLUVSHHG��7KLV�W\SH�RI�ZLQGVKHDU�PD\�EH�D�SUHFXUVRU�RI�D�VKHDU� WKDW�GHFUHDVHV�
DLUVSHHG�DQG�GHJUDGHV�YHUWLFDO�IOLJKW�SDWK�SHUIRUPDQFH�´�

7KH� DGGLWLRQDO� OLIW� FUHDWHG� EHFDXVH� RI� WKH� LQFUHDVLQJ� SHUIRUPDQFH� RI� WKH� $LUFUDIW�
FRQWULEXWHG� WR� WKH� SURORQJHG� IORDWLQJ� RI� WKH� $LUFUDIW� RYHU� WKH� UXQZD\�� (YHQ� WKRXJK� WKH�
&RPPDQGHU�ZDV�QRW�DZDUH�RI�WKH�LQFUHDVLQJ�DLUVSHHG��KH�KDG�UHVSRQGHG�WR�WKH�LQFUHDVLQJ�
SHUIRUPDQFH�DQG�LQ�DQ�DWWHPSW�WR�ODQG��WKUHH�WLPHV�PDGH�VPDOO�SLWFK�DWWLWXGH�FRUUHFWLRQV�WR�
ORZHU�WKH�QRVH�RI�WKH�$LUFUDIW���'XULQJ�WKLV�WLPH��WKH�$LUFUDIW�SLWFK�DQJOH�GHFUHDVHG�IURP�����
GHJUHHV�WR�DQ�DYHUDJH�RI�����GHJUHHV�EHWZHHQ���IW�DQG�MXVW�SULRU�WR�WKH�WRXFKGRZQ���

7KH�DFWLRQ� WDNHQ�E\� WKH�&RPPDQGHU�ZDV� LQ� OLQH�ZLWK� WKH� UHFRPPHQGDWLRQ�RI� WKH�
FCTM ࡳ���Landing Flare Profile�DV�LW�ZDV�VWDWHG�WKDW�WKH�WRXFKGRZQ�ERG\�DWWLWXGH��SLWFK�DQJOH���
VKRXOG�EH�UHGXFHG�E\���GHJUHH�IRU�HDFK���NW�DERYH�WKH�WRXFKGRZQ�VSHHG��)RU�8$(�����WKH�
WRXFKGRZQ�VSHHG�ZDV�FDOFXODWHG�E\�WKH�IOLJKW�FUHZ�WR�EH�����NW��95()����������

7KH�FCTM ࡳ���Landing Flare Profile�VWDWHG�WKDW�WKH�HVWLPDWHG�WLPH�IURP�WKH�PRPHQW�
WKH� IODUH� LV� LQLWLDWHG� XQWLO� WRXFKGRZQ� LV� EHWZHHQ� IRXU� WR� HLJKW� VHFRQGV� GHSHQGLQJ� RQ� WKH�
DSSURDFK�VSHHG��7KH�$LUFUDIW�PDQXIDFWXUHU�WUDLQLQJ�UHFRPPHQGHG�WKDW�WKH�IODUH�VKRXOG�QRW�EH�
SURORQJHG�DQG�WKH�DLUFUDIW�VKRXOG�EH�IORZQ�RQWR�WKH�UXQZD\�LQ�WKH�QRUPDO�WRXFKGRZQ�UDQJH��
)RU�8$(����IOLJKW�FUHZ��WKH\�GLG�QRW�FRQVLGHU�IODUH�GXUDWLRQ�GXULQJ�WKH�DWWHPSWHG�ODQGLQJ��DV�
LW�ZDV�QRW�D�UHTXLUHPHQW�RI�WKH�2SHUDWRU��

$V�WKH�$LUFUDIW�FRQWLQXHG�WR�IORDW�RYHU�WKH�UXQZD\��LW�UROOHG�WR�WKH�OHIW�GXH�WR�WKH�ZLQG�
HIIHFW�DQG�WKH�&RPPDQGHU�FRUUHFWHG�ZLWK�ULJKW�FRQWURO�ZKHHO� LQSXW��7KLV�DFWLRQ�FDXVHG�WKH�
ULJKW�PDLQ�ODQGLQJ�JHDU�WR�FRQWDFW�WKH�UXQZD\�DQG�µXQWLOW¶�DSSUR[LPDWHO\�������P�EH\RQG�WKH�
WKUHVKROG��DSSUR[LPDWHO\����VHFRQGV�DIWHU�WKH�IODUH�ZDV�FRPPHQFHG��

$SSUR[LPDWHO\�����VHFRQGV�DIWHU�WKH�ULJKW�PDLQ�ODQGLQJ�JHDU�FRQWDFWHG�WKH�UXQZD\��
WKH�&RPPDQGHU�KDG�GHFLGHG�WR�JR�DURXQG�DQG�FDOOHG�³*R�DURXQG´��+H�VWDWHG�WKDW�KH�IHOW�WKDW�
WKH�$LUFUDIW�ZRXOG�QRW�ODQG�HYHQ�WKRXJK�KH�WULHG�WR�ORZHU�WKH�QRVH�DQG�WKDW�WKH�$LUFUDIW�ZDV�
WRZDUGV�WKH�HQG�RI�WKH�WRXFKGRZQ�]RQH��

+H�WKHQ�LQLWLDWHG�WKH�flight crew operations manual (FCOM)�Go-around and Missed 
Approach�Procedure� E\� SXVKLQJ� WKH� OHIW� WDNHRII�JR�DURXQG� �72�*$�� VZLWFK� D� IUDFWLRQ� RI� D�
VHFRQG� EHIRUH� DQ� (*3:6� µORQJ� ODQGLQJ¶� DXWRPDWLF� FRFNSLW� DQQXQFLDWLRQ� RFFXUUHG�� 7KH�
&RPPDQGHU�DQG�WKH�&RSLORW�VWDWHG�WKDW�WKH\�ZHUH�QRW�DZDUH�WKDW�WKH�ULJKW�PDLQ�ODQGLQJ�JHDU�
KDG�FRQWDFWHG�WKH�UXQZD\��

:LWK�WKH�72�*$�VZLWFKHV�LQKLELWHG�EHFDXVH�RI�WKH�ULJKW�PDLQ�JHDU�ZHLJKW�RQ�ZKHHOV�
�:2:�� >µJURXQG¶� PRGH@�� SXVKLQJ� WKH� 72�*$� VZLWFK� KDG� QR� HIIHFW� RQ� WKH� $�7� PRGH�� $V�
GHVLJQHG��ZKHQ�WKH�&RPPDQGHU�SXVKHG�WKH�OHIW�72�*$�VZLWFK��WKH�)0$�$�7�PRGH�UHPDLQHG�
DW�µ,'/(¶��$V�QHLWKHU�SLORW�KDG�REVHUYHG�WKH�)0$��WKH\�ZHUH�QRW�DZDUH�WKDW�WKH�$�7�PRGH�KDG�
QRW�FKDQJHG�WR�µ7+5¶��

7KH�$LUFUDIW�&95�DQDO\VLV�LQGLFDWHG�WKDW�WKH�ILUVW�µORQJ�ODQGLQJ¶�DQQXQFLDWLRQ�RFFXUUHG�
MXVW�DIWHU�WKH�&RPPDQGHU�FDOOHG�³*R�DURXQG´��DSSUR[LPDWHO\�������P�EH\RQG�WKH�WKUHVKROG�
����� P� EH\RQG� WKH� WRXFKGRZQ� ]RQH��� 7KLV� ZDV� ��� P� IXUWKHU� DORQJ� WKH� UXQZD\� WKDQ� WKH�
2SHUDWRU¶V�SURJUDPHG�ORQJ�ODQGLQJ�DOHUW�GLVWDQFH��7KH�UXQZD\�ODQGLQJ�GLVWDQFH�DYDLODEOH�DIWHU�
WKH�ILUVW�µORQJ�ODQGLQJ¶�DQQXQFLDWLRQ�ZDV�������P��

7KH�)'5�LQGLFDWHG�D�����GHJUHH�PRYHPHQW�RI�WKH�1R���HQJLQH�WKUXVW�OHYHU��ZKLFK�
UHWXUQHG� WR� WKH� LGOH� SRVLWLRQ� LQ� D� IUDFWLRQ� RI� D� VHFRQG�� 7KLV�PRYHPHQW� RI� WKH� WKUXVW� OHYHU�
RFFXUUHG� MXVW�DIWHU�ERWK�PDLQ� ODQGLQJ�JHDU� µXQWLOWHG¶�DQG�WKH�$LUFUDIW� WUDQVLWLRQHG�WR� µJURXQG¶�
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PRGH�IRU�WKH�ILUVW�WLPH��DSSUR[LPDWHO\�����VHFRQGV�DIWHU�WKH�JR�DURXQG�FRPPDQG��7KH�IRUZDUG�
PRYHPHQW�RI�WKH�WKUXVW�OHYHU�ZDV�PRVW�OLNHO\�FDXVHG�ZKHQ�WKH�&RPPDQGHU�SXVKHG�WKH�OHIW�
WKUXVW�OHYHU�72�*$�VZLWFK��7KH�2SHUDWRU�FRQILUPHG�WKDW�WKLV�VOLJKW�IRUZDUG�PRYHPHQW�RI�WKH�
WKUXVW�OHYHU�FDQ�RFFXU�ZKHQ�WKH�72�*$�VZLWFK�LV�SXVKHG��$V�WKH�SDOP�RI�WKH�KDQG�SLYRWV�RQ�
WKH�WKUXVW�OHYHU��WKH�GRZQZDUG�SXVK�RI�WKH�72�*$�VZLWFK�FDQ�FDXVH�WKH�WKUXVW�OHYHU�WR�PRYH�
IRUZDUG�VOLJKWO\��%HFDXVH�WKH�$�7�PRGH�ZDV�LQ�µ,'/(¶�WKLV�ZRXOG�KDYH�UHWXUQHG�WKH�WKUXVW�OHYHU�
EDFN�WR�WKH�LGOH�WKUXVW�OHYHU�SRVLWLRQ��

$IWHU�WKH�JR�DURXQG�ZDV�LQLWLDWHG��ERWK�WKH�OHIW�DQG�ULJKW�PDLQ�ODQGLQJ�JHDU�FRPSOHWHG�
WZR�F\FOHV�RI�WKH�µDLU¶�DQG�µJURXQG¶�PRGHV��FDXVLQJ�WKH�VSHHGEUDNH�OHYHU�WR�SDUWLDOO\�GHSOR\�
WZLFH��HDFK�GHSOR\PHQW�ODVWLQJ�OHVV�WKDQ�RQH�VHFRQG��2Q�HDFK�RFFDVLRQ�WKDW�WKH�VSHHGEUDNH�
OHYHU� GHSOR\HG�� LW� UHWXUQHG� WR� WKH� µDUP¶� SRVLWLRQ��7KH�$LUFUDIW�PDQXIDFWXUHU¶V� SRVW�$FFLGHQW�
Performance Evaluation�FRQILUPHG�WKH�WZR�PRYHPHQWV�RI�WKH�VSHHG�EUDNH�OHYHU�DQG�VWDWHG�
WKDW�WKH�VSHHGEUDNH�OHYHU�WDNHV�DSSUR[LPDWHO\�����VHFRQGV�WR�IXOO\�GHSOR\�IURP�WKH�µDUP¶�WR�
WKH� µXS¶�SRVLWLRQ��$V� WKH� IOLJKW� FUHZ¶V�DWWHQWLRQ�ZDV� IRFXVHG�RXWVLGH� WKH�FRFNSLW�� WKH\�ZHUH�
XQDZDUH�RI�WKH�VSHHGEUDNH�OHYHU�PRYHPHQWV��

:KHQ� WKH� &RPPDQGHU� FDOOHG� IRU� µIODSV� ��¶�� ���� VHFRQGV� DIWHU� WKH� JR�DURXQG�
FRPPDQG�� ERWK� PDLQ� ODQGLQJ� JHDU� ZHUH� LQ� µJURXQG¶� PRGH�� ZLWK� WKH� $LUFUDIW� SLWFK� DQJOH�
LQFUHDVLQJ�WRZDUGV�����GHJUHHV��$OWKRXJK�WKH�IOLJKW�FUHZ�VWDWHG�WKDW�WKH\�ZHUH�QRW�DZDUH�WKDW�
WKH�$LUFUDIW�KDG�WRXFKHG�GRZQ��WKH�&RPPDQGHU�ZDV�DZDUH�WKDW�WKH�$LUFUDIW�ZDV�FORVH�WR�WKH�
UXQZD\�DQG�WKHUHIRUH�KH�OLPLWHG�WKH�SLWFK�DQJOH�LQ�RUGHU�WR�DYRLG�D�WDLO�VWULNH��

)URP�WKH�LQLWLDO�FRQWDFW�RI�WKH�ULJKW�PDLQ�ODQGLQJ�JHDU�ZLWK�WKH�UXQZD\�XQWLO�WKH�$LUFUDIW�
VWDUWHG�WR�JDLQ�KHLJKW�IRU�WKH�JR�DURXQG��D�GLVWDQFH�RI�DSSUR[LPDWHO\�����P�ZDV�WUDYHOOHG�LQ�
VL[�VHFRQGV��ZLWK�HLWKHU�RQH�RU�ERWK�PDLQ�ODQGLQJ�JHDU�LQ�FRQWDFW�ZLWK�WKH�UXQZD\��7KH�QRVH�
JHDU�UHPDLQHG�DLUERUQH�WKURXJKRXW�WKLV�SHULRG��$V�WKH�$LUFUDIW�WUDYHOOHG�DORQJ�WKH�UXQZD\��WKH�
DLUVSHHG�GHFUHDVHG�E\���NW�WR�����NW�,$6���

7KH�$LUFUDIW�FRQWLQXHG�LQWR�D�KHDGZLQG�FRPSRQHQW�RI���NW��DOPRVW�DOLJQHG�ZLWK�WKH�
UXQZD\�FHQWHUOLQH��:LWK� WKH�KHDGZLQG�EHQHILW��VWRZHG�VSHHGEUDNH�DQG� WKH�IODSV�VWLOO�DW� WKH�
IODSV����SRVLWLRQ�� WKH�$LUFUDIW�EHFDPH�DLUERUQH�DSSUR[LPDWHO\�������P�EH\RQG� WKH� UXQZD\�
WKUHVKROG��%RWK�PDLQ�JHDU�PRYHG�WR�WKH�µWLOW¶�SRVLWLRQ�����VHFRQGV�DIWHU�WKH�JR�DURXQG�LQLWLDWLRQ�
DW�DQ�DLUVSHHG�RI�DSSUR[LPDWHO\�����NW�,$6����NW�DERYH�95()����7KH�&RSLORW�FRQILUPHG�µIODSV���¶�
DV�WKH�$LUFUDIW�ZDV�FOLPELQJ�WKURXJK����IW�UDGLR�DOWLWXGH���

$FFRUGLQJ� WR� WKH�FCTM  ֩ Rotation and Liftoff  ֩ All Engines  ֩ after rotation��ZLWK�D�
QRUPDO�WDNH�RII�SLWFK����WR���GHJUHHV��DQG�WDNH�RII�WKUXVW��WKH�DLUFUDIW�ZLOO�UHDFK�D�KHLJKW�RI����
IW�UDGLR�DOWLWXGH�LQ�����VHFRQGV��$�VLPLODU�SHUIRUPDQFH�ZDV�DWWDLQHG�E\�WKH�$LUFUDIW�DV�LW�UHDFKHG�
D�KHLJKW�RI����IW�LQ�WZR�VHFRQGV�DW�D�YHUWLFDO�VSHHG�RI�����IW�SHU�PLQXWH��HYHQ�WKRXJK�WKH�HQJLQH�
WKUXVW�OHYHUV�DQG�(35�UHPDLQHG�DW�LGOH��

7KH�2SHUDWRU¶V�Go-around and Missed Approach Procedure�UHTXLUHG�ERWK�SLORWV�WR�
YHULI\� URWDWLRQ� WR� JR�DURXQG� DWWLWXGH� DQG� WKDW� HQJLQH� WKUXVW� ZDV� LQFUHDVLQJ�� DIWHU� WKH� SLORW�
PRQLWRULQJ�VHOHFWHG�IODSV�����7KH�SLORW�PRQLWRULQJ�ZDV�WKHQ�UHTXLUHG�WR�YHULI\�WKDW�WKUXVW�ZDV�
VXIILFLHQW�IRU�WKH�JR�DURXQG�DQG�DGMXVW�DV�QHFHVVDU\���

$V�WKH�SURFHGXUH�GLG�QRW�UHTXLUH�D�YHUEDO�DQQRXQFHPHQW�RI�WKHVH�WZR�YHULILFDWLRQV��
LW�ZDV�QRW�SRVVLEOH�IRU�HLWKHU�FUHZPHPEHU�WR�LGHQWLI\�WKDW�WKH�RWKHU�FUHZPHPEHU�KDG�RPLWWHG�
WKHVH�DFWLRQV��7KXV��WKH�RSSRUWXQLW\�WR�LGHQWLI\�DQ�RPLWWHG�DFWLRQ�E\�D�FUHZPHPEHU�ZDV�ORVW�
DQG�WKH�QHHG�WR�WDNH�LPPHGLDWH�UHFRYHU\�DFWLRQ�DQG�UDSLGO\�LQFUHDVH�HQJLQH�WKUXVW�ZDV�QRW�
LGHQWLILHG��

7KH�&RSLORW�FDOOHG�³3RVLWLYH�FOLPE´�����VHFRQGV�DIWHU�FRQILUPLQJ�IODSV�����ZKHQ�WKH�
$LUFUDIW�YHUWLFDO�VSHHG�ZDV�DSSUR[LPDWHO\�����IW�SHU�PLQXWH��DQG�WKH�DLUVSHHG�ZDV�GHFUHDVLQJ�
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WRZDUGV�����NW� ,$6��7KH�&RSLORW¶V�FDOO�ZDV�IROORZHG�E\�WKH�&RPPDQGHU¶V�FDOO� IRU� µJHDU�XS¶��
IRXU�VHFRQGV�DIWHU�WKH�$LUFUDIW�EHFDPH�DLUERUQH��7KH�DLUVSHHG�FRQWLQXHG�WR�GHFUHDVH�DQG�ZDV�
����NW�,$6�DW����IW�UDGLR�DOWLWXGH�ZLWK�WKH�SLWFK�DQJOH�LQFUHDVLQJ�WRZDUGV�����GHJUHHV��

'XULQJ�WKH�WLPH�EHWZHHQ�WKH�&RPPDQGHU¶V�µJHDU�XS¶�FDOO�DQG�WKH�&RSLORW¶V�ODQGLQJ�
JHDU�OHYHU�VHOHFWLRQ�WR�µXS¶��WKH�7RZHU�FRQWDFWHG�8$(����DQG�LVVXHG��RYHU�D�SHULRG�RI�DERXW�
WKUHH�VHFRQGV��D�PRGLILHG�PLVVHG�DSSURDFK�DOWLWXGH�DQG�KHDGLQJ� LQVWUXFWLRQ��-XVW�DIWHU� WKH�
&RSLORW� UHDG�EDFN� WKH�7RZHU� LQVWUXFWLRQ�FRUUHFWO\�� WKH�$LUFUDIW� UHDFKHG� LWV�PD[LPXP�KHLJKW�
DERYH�WKH�UXQZD\�RI����IW�UDGLR�DOWLWXGH�ZLWK�WKH�DLUVSHHG�DW�����NW�,$6��7KH�&RSLORW�VHOHFWHG�
WKH�QHZ�DOWLWXGH�RI�������IW�LQ�WKH�0&3�DV�WKH�$LUFUDIW�VWDUWHG�WR�VLQN��7KH�&RSLORW�GLG�QRW�FKHFN�
WKDW�WKH�IOLJKW�GLUHFWRU�ZDV�µRQ¶�DIWHU�VHOHFWLQJ�WKH�ODQGLQJ�JHDU�OHYHU�WR�µXS¶�DV�UHTXLUHG�E\�WKH�
Go-Around and Missed Approach Procedure��

/HVV�WKDQ������VHFRQGV�IURP�WKH�WLPH�WKDW�WKH�72�*$�VZLWFK�ZDV�SXVKHG��WKH�$LUFUDIW�
KDG�LQVXIILFLHQW�HQHUJ\�UHPDLQLQJ�WR�JDLQ�IXUWKHU�KHLJKW��7KH�HQHUJ\�ORVV�ZDV�DJJUDYDWHG�E\�
WKH�ODQGLQJ�JHDU�GRRUV�RSHQLQJ��

7KH� $LUFUDIW� ORVV� RI� DLUVSHHG�ZDV� SHUFHLYHG� E\� WKH�&RPPDQGHU� DV� D� ZLQGVKHDU�
HIIHFW��ZKLFK�SURPSWHG�KLP�WR�FDOO�³:LQGVKHDU�72*$´��7KH�VLQN�UDWH�ZDV�LQFUHDVLQJ�WRZDUGV�
����IW�SHU�PLQXWH�DV�WKH�$LUFUDIW�VDQN�EHORZ����IW�UDGLR�DOWLWXGH�ZLWK�WKH�DLUVSHHG�GHFUHDVLQJ�
EHORZ� ���� NW� ,$6�� 6RRQ� DIWHU�� WKH� &RPPDQGHU� SXVKHG� WKH� 72�*$� VZLWFK� DQG� PDQXDOO\�
DGYDQFHG�ERWK�WKUXVW�OHYHUV�IXOO\�IRUZDUG��DV�SHU�WKH�2SHUDWRU¶V�windshear escape maneuver�
SURFHGXUH��2QO\�DW�WKLV�WLPH�GLG�WKH�&RPPDQGHU�UHDOL]H�WKDW�WKH�HQJLQHV�ZHUH�QRW�SURGXFLQJ�
VXIILFLHQW�WKUXVW��

(LJKWHHQ�VHFRQGV�DIWHU�WKH�LQLWLDWLRQ�RI�WKH�JR�DURXQG�WKH�$LUFUDIW�LPSDFWHG�UXQZD\�
��/�DSSUR[LPDWHO\�������P�EH\RQG�WKH�UXQZD\�WKUHVKROG��7KH�$LUFUDIW�ZDV�FRQWUROODEOH�XQWLO�
LPSDFW��EXW�WKH�KHLJKW�DYDLODEOH�ZDV�LQVXIILFLHQW�WR�SUHYHQW�LPSDFW�ZLWK�WKH�UXQZD\��

7KH�$LUFUDIW�PDQXIDFWXUHU¶V�SRVW�$FFLGHQW�Performance Evaluation�FDOFXODWHG�WKDW��
DV�WKH�$LUFUDIW�JDLQHG�KHLJKW��DW�DSSUR[LPDWHO\����IW�UDGLR�DOWLWXGH�ZKHQ�WKH�ODQGLQJ�JHDU�OHYHU�
ZDV�VHOHFWHG�WR�WKH�µXS¶�SRVLWLRQ��D�VXFFHVVIXO�JR�DURXQG�FRXOG�KDYH�EHHQ�IORZQ�KDG�WKH�WKUXVW�
OHYHUV�EHHQ�DGYDQFHG�WR�JR�DURXQG�WKUXVW�E\�WKH�$�7��RU�LPPHGLDWHO\�E\�PDQXDO�DGYDQFHPHQW�
RI�WKH�WKUXVW�OHYHUV��DQG�KDG�WKH�SLWFK�EHHQ�PDLQWDLQHG�DW�JR�DURXQG�SLWFK��7KH�SHUIRUPDQFH�
DQDO\VLV� LQGLFDWHG�WKDW�DV�WKH�HQJLQHV�DFFHOHUDWHG��WKH�$LUFUDIW�ZRXOG� ORVH�VRPH�KHLJKW�EXW�
ZRXOG�FOHDU�WKH�UXQZD\�DW�D�PLQLPXP�KHLJKW�RI����IW�UDGLR�DOWLWXGH�EHIRUH�VDIHO\�FOLPELQJ�DZD\��
7KLV�K\SRWKHWLFDO�UHFRYHU\�VFHQDULR�ZDV�SRVVLEOH��KDG�WKH�8$(����IOLJKW�FUHZ�EHHQ�DXK�RI�WKH�
$LUFUDIW�VWDWH��ZKLFK�ZDV�QRW�WKH�FDVH��

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� WKH� &RPPDQGHU� PDLQWDLQHG� WKH� VWDELOL]HG�
DSSURDFK�FULWHULD�HVWDEOLVKHG�E\�WKH�2SHUDWRU�GXULQJ�WKH�DWWHPSWHG�WDLOZLQG�ODQGLQJ��+RZHYHU��
WKH�ODQGLQJ�GLVWDQFH�ZDV�LQFUHDVHG�GXH�WR�WKH�HDUO\�IODUH��WKH�XSGUDIW�FUHDWHG�E\�WKH�WKHUPDOV�
ULVLQJ�IURP�WKH�UXQZD\�VXUIDFH�DQG�IOLJKW�LQ�JURXQG�HIIHFW�ZKLFK�FDXVHG�WKH�$LUFUDIW�WR�UHPDLQ�
DLUERUQH�EH\RQG�WKH�FCTM�UHFRPPHQGHG�WRXFKGRZQ�RI�EHWZHHQ�����P�WR�����P��%H\RQG�
WKLV�SRLQW��WKH�$LUFUDIW�HQWHUHG�D�SHUIRUPDQFH�LQFUHDVLQJ�ZLQGVKHDU�DV�WKH�ZLQG�VKLIWHG�WR�D�
KHDGZLQG��7KH�&RSLORW��DV�WKH�SLORW�PRQLWRULQJ��GLG�QRW�REVHUYH�WKDW�WKH�$LUFUDIW�DLUVSHHG�ZDV�
LQFUHDVLQJ�DV�LW�GHVFHQGHG�EHORZ���IW�UDGLR�DOWLWXGH�DQG�WKDW�LW�KDG�UHDFKHG�����NW�DW���IW�UDGLR�
DOWLWXGH��

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� WKH� &RPPDQGHUV¶� GHFLVLRQ� WR� JR�DURXQG� ZDV�
EHFDXVH�KH�ZDV�XQDEOH�WR�ODQG�WKH�$LUFUDIW�ZLWKLQ�WKH�WRXFKGRZQ�]RQH��+LV�GHFLVLRQ�ZDV�LQ�
OLQH�ZLWK�WKH�2SHUDWRU¶V�SROLF\�DQG�ZDV�EDVHG�RQ�KLV�SHUFHSWLRQ�WKDW�WKH�$LUFUDIW�ZRXOG�QRW�ODQG�
GXH�WR�WKHUPDOV�DQG�ZDV�QRW�GXH�WR�D�ZLQGVKHDU�HQFRXQWHU��)RU�WKLV�UHDVRQ��WKH�&RPPDQGHU�
HOHFWHG�WR�IO\�D�QRUPDO�JR�DURXQG�DQG�QRW�WR�IO\�WKH�ZLQGVKHDU�HVFDSH�PDQHXYHU��
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%HFDXVH�WKH�&RPPDQGHU�ZDV�QRW�DZDUH�WKDW�WKH�$LUFUDIW�KDG�WRXFKHG�GRZQ�DQG�WKDW�
WKH�72�*$�VZLWFKHV�ZHUH�LQKLELWHG��KH�UHOLHG�RQ�WKH�$LUFUDIW�DXWRPDWLRQ�ZKHQ�KH�SXVKHG�WKH�
72�*$�VZLWFK�EDVHG�RQ�KLV�WUDLQLQJ�IRU�WKH�LQLWLDWLRQ�RI�D�QRUPDO�JR�DURXQG��+LV�SHUFHSWLRQ��DV�
ZHOO�DV� WKDW�RI� WKH�&RSLORW��ZDV� WKDW� WKH�$LUFUDIW�ZDV�DLUERUQH�ZKHQ�KH�SXVKHG� WKH�72�*$�
VZLWFK��+RZHYHU��QHLWKHU�SLORW�KDG�PRQLWRUHG�WKH�HQJLQH�WKUXVW�DQG�$LUFUDIW�SHUIRUPDQFH�DV�
UHTXLUHG�E\�WKH�Go-Around and Missed Approach Procedure��%\�WKH�WLPH�WKH�ORVV�RI�DLUVSHHG�
ZDV�UHFRJQL]HG��WKH�DFWLRQV�WDNHQ�LQ�H[HFXWLQJ�WKH�ZLQGVKHDU�HVFDSH�PDQHXYHU�ZHUH�WRR�ODWH�
WR�DYRLG�LPSDFW�ZLWK�WKH�UXQZD\���

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�$LUFUDIW�2SHUDWRU�GLVVHPLQDWH��WR�LWV�SLORWV��
NQRZOHGJH��DQG�LQIRUPDWLRQ�DERXW�IDFWRUV�DIIHFWLQJ�ODQGLQJ�GLVWDQFH�DQG�IODUH�GXUDWLRQ��VXFK�
DV�DLUFUDIW�KHLJKW�DQG�DLUVSHHG�DERYH�WKH�WKUHVKROG��HDUO\�IODUH��DQG�ZHDWKHU�FRQGLWLRQV�WKDW�
PD\�DIIHFW�DLUFUDIW�SHUIRUPDQFH�GXULQJ�WKH�ODQGLQJ��

$GGLWLRQDO�UHFRPPHQGDWLRQV�UHODWHG�WR�IOLJKW�FUHZ�WUDLQLQJ�VWDQGDUGV�DQG�SURFHGXUHV�
DUH�FRQWDLQHG�LQ�WKLV�5HSRUW��

$SSHQGL[�(�SURYLGHV�D�VXPPDU\�RI� WKH�$LUFUDIW�HYHQWV�� LQ�D� WDEOH� IRUPDW��VWDUWLQJ�
ZKHQ�WKH�$LUFUDIW�SDVVHG�RYHU�WKH�WKUHVKROG�XQWLO�WKH�LPSDFW�ZLWK�WKH�UXQZD\��2QO\�UHOHYDQW�
GLVWDQFHV�EH\RQG�WKH�WKUHVKROG�DUH�VWDWHG�LQ�WKH�WDEOH��

���� $LUFUDIW�6\VWHPV�
������ 72�*$�VZLWFK�ORJLF�

7KH�UDWLRQDOH�IRU�LQKLELWLQJ�RI�WKH�72�*$�VZLWFKHV�LV�LQFOXGHG�LQ�WKH�JXLGHOLQHV�RI�WKH�
)HGHUDO� $YLDWLRQ� $GPLQVWUDWLRQ� RI� WKH� 8QLWHG� 6WDWHV� �)$$�� Advisory Circular 120-29A��
SDUDJUDSK������E�ZKLFK�VWDWHV� WKDW� WKH� ³DELOLW\� WR� LQLWLDWH�DQ�DXWRPDWLF�RU� IOLJKW�GLUHFWRU�JR�
DURXQG�DW�RU�DIWHU�WRXFKGRZQ�LV�QRW�UHTXLUHG�RU�DSSURSULDWH�´��

(YHQ�WKRXJK�WKH�)'5�GRHV�QRW�UHFRUG�WKH�LQSXW�WKDW�LQKLELWV�WKH�72�*$�VZLWFKHV��WKH�
,QYHVWLJDWLRQ�EHOLHYHV�WKDW�WKH�$LUFUDIW�72�*$�VZLWFKHV�ZHUH�LQKLELWHG�DV�D�UHVXOW�RI�WKH�ULJKW�
PDLQ�JHDU�LQLWLDO�WRXFKGRZQ�EDVHG�RQ�DQDO\VLV�RI�WKH�72�*$�LQKLELW�ORJLF���

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�WKH�72�*$�VZLWFKHV�ZHUH�PRVW�OLNHO\�VHUYLFHDEOH�
ZKHQ� WKH� &RPPDQGHU� SXVKHG� WKH� VZLWFK� EHFDXVH� H[DPLQDWLRQ� RI� WKH� $LUFUDIW� KLVWRULFDO�
PDLQWHQDQFH�UHFRUGV�GLG�QRW� LQGLFDWH�DQ\�WHFKQLFDO�SUREOHP�DIIHFWLQJ�WKH�VZLWFKHV�QRU�ZDV�
DQ\� 72�*$� VZLWFK� GHIHFW� REVHUYHG� E\� WKH� 8$(���� IOLJKW� FUHZ� GXULQJ� WKH� WDNHRII� IURP�
7ULYDQGUXP���

:KHQ� WKH� ULJKW�PDLQ� ODQGLQJ� JHDU� FRQWDFWHG� WKH� UXQZD\�� EHIRUH� WKH�&RPPDQGHU�
SXVKHG�WKH�72�*$�VZLWFK��WKH�DLU�JURXQG�V\VWHP�VHQVHG�WKDW�ZHLJKW�ZDV�RQ�WKH�ULJKW�PDLQ�
ODQGLQJ� JHDU�� $V� GHVLJQHG�� WKH� ULJKW� PDLQ� ODQGLQJ� JHDU� ZHLJKW�RQ�ZKHHOV� �:2:�� VLJQDO�
IXOILOOHG� WKH� FRQGLWLRQV� WR� LQKLELW� WKH� 72�*$� VZLWFKHV�� ,Q� WKLV� VLWXDWLRQ�� WKH� RQO\� PHDQV� WR�
LQFUHDVH�HQJLQH�WKUXVW�LV�PDQXDO�DGYDQFHPHQW�RI�WKH�WKUXVW�OHYHUV��ZKLFK�ZLOO�FDXVH�WKH�$�7�
WR�GLVFRQQHFW�DQG�DQ�$8727+5277/(�',6&�PHVVDJH�ZLOO�DSSHDU�RQ�WKH�HQJLQH�LQIRUPDWLRQ�
DQG�FUHZ�DOHUWLQJ�V\VWHP� �(,&$6���7KH� ,QYHVWLJDWLRQ�QRWHG� WKDW�QHLWKHU� WKH�FCTM�QRU� WKH�
FCOM�PHQWLRQV�WKDW�WKLV�PHVVDJH�ZLOO�DSSHDU�RQ�WKH�(,&$6�GXULQJ�D�JR�DURXQG�LQLWLDWHG�DIWHU�
WRXFKGRZQ��

%DVHG�RQ�WKH�DQDO\VLV�RI�WKH�&95�UHFRUGLQJV��WKH�,QYHVWLJDWLRQ�FRQFOXGHG�WKDW�D�FOLFN�
VRXQG�UHFRUGHG�E\�WKH�&95�MXVW�EHIRUH�WKH�&RPPDQGHU�FDOOHG�µJR�DURXQG¶��ZDV��PRVW�OLNHO\��
WKH�VRXQG�RI�WKH�72�*$�VZLWFK�EHLQJ�SXVKHG�E\�WKH�&RPPDQGHU��

FAR 25.1329(k)� VWDWHV� ³)ROORZLQJ� GLVHQJDJHPHQW� RI� WKH� DXWRWKUXVW� IXQFWLRQ�� D�
FDXWLRQ�PXVW�EH�SURYLGHG�WR�HDFK�SLORW�´�+RZHYHU��WKHUH�LV�QR�UHTXLUHPHQW�WR�HQVXUH�WKDW�WKH�
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IOLJKW�FUHZ�DUH�LQIRUPHG�ZKHQ�WKH�$�7�JR�DURXQG�PRGH�EHFRPHV�XQDYDLODEOH�GXH�WR�LQKLELWLQJ�
RI�WKH�72�*$�VZLWFKHV���

7KH�,QYHVWLJDWLRQ�DJUHHV�ZLWK�WKH�$LUFUDIW�PDQXIDFWXUHU�WKDW�DQ\�DOHUWLQJ�PHVVDJHV�
GXULQJ�ODQGLQJ��HVSHFLDOO\�FORVH�WR�RU�DIWHU�WRXFKGRZQ��ZLOO�FDXVH�IOLJKW�FUHZ�GLVWUDFWLRQ�DQG�
PD\�OHDG�WR�FUHZ�HUURUV��+RZHYHU��WKH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�WKH�72�*$�VZLWFK�GHVLJQ�
ORJLF�PD\�PLVOHDG�SLORWV�HVSHFLDOO\�GXULQJ�KLJK�ZRUNORDG�VLWXDWLRQV�RI�D�JR�DURXQG�FORVH�WR�WKH�
UXQZD\� DQG�RU� DIWHU� WRXFKGRZQ�� :LWK� WKH� $�7� LQ� µDUP¶� DQG� DFWLYH�� SLORWV¶� UHOLDQFH� RQ� $�7�
DXWRPDWLRQ�PD\�DOORZ�WKHP�WR�RYHUORRN�WKH�QRQ�DYDLODELOLW\�RI�WKH�$�7�WR�PDNH�PRGH�FKDQJHV�
ZKHQ�WKH�DLUFUDIW�LV�ZLWKLQ���IW�UDGLR�DOWLWXGH�RI�WKH�UXQZD\�RU�ZKHQ�WKH�IOLJKW�FUHZ�DUH�QRW�DZDUH�
WKDW�WKH�DLUFUDIW�KDV�WRXFKHG�GRZQ���

)RU� 8$(����� ERWK� WKH� &RPPDQGHU¶V� DQG� &RSLORW¶V� VLWXDWLRQDO� DZDUHQHVV� RI� WKH�
$LUFUDIW�VWDWH�ZDV�WKDW�WKH�$LUFUDIW�ZDV�VWLOO�LQ�µDLU¶�PRGH��7KHUHIRUH��WKH�&RPPDQGHU�DSSOLHG�
WKH� QRUPDO�Go-around and Missed Approach Procedure� RI� SXVKLQJ� WKH� 72�*$� VZLWFK� WR�
LQLWLDWH�WKH�JR�DURXQG�EDVHG�RQ�KLV�PXOWLSOH�WUDLQLQJ�VHVVLRQV�ZKHUH�WKH�$�7�KDG�DXWRPDWLFDOO\�
DGYDQFHG�WKH�WKUXVW�OHYHUV��$GGLWLRQDOO\��SLORWV�DUH�WUDLQHG�WR�XVH�WKH�$�7�IRU�DOO�SKDVHV�RI�IOLJKW��
LQFOXGLQJ�GXULQJ�WDNHRII�ZKHQ�WKH\�DUH�UHTXLUHG�WR�SXVK�WKH�72�*$�VZLWFK�EHORZ����NW�LQ�RUGHU�
IRU�WKH�$�7�WR�DGYDQFH�WKH�WKUXVW�OHYHUV�WR�DFKLHYH�WDNH�RII�UHIHUHQFH�WKUXVW��

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� D� PDQXDO� DGYDQFHPHQW� RI� WKH� WKUXVW� OHYHUV��
IROORZHG�E\�SXVKLQJ�WKH�72�*$�VZLWFK�DV�WKH�DLUFUDIW�JDLQV�DOWLWXGH��LQ�D�JR�DURXQG�ZLOO�HQVXUH�
WKDW�WKH�FUHZ�UHPDLQV�LQ�FRQWURO�DQG�PDLQWDLQV�IXOO�DZDUHQHVV�RI�FKDQJHV�LQ�HQJLQH�WKUXVW��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�)$$�SHUIRUP�D�VDIHW\�VWXG\��LQ�FRQVXOWDWLRQ�
ZLWK� WKH� $LUFUDIW� PDQXIDFWXUHU�� IRU� WKH� SXUSRVH� RI� HQKDQFLQJ� WKH� %RHLQJ� ���� DXWRWKURWWOH�
V\VWHP�DQG�72�*$�VZLWFK�LQKLELW�ORJLF�VR�WKDW�SLORW�HUURUV�GXH�WR�RYHUUHOLDQFH�RQ�DXWRPDWLRQ�
ZLOO�EH�DYRLGHG��7KH�VWXG\�VKRXOG�DOVR�FRQVLGHU�SURFHGXUHV�DQG� WUDLQLQJ�RI� WKH�DXWRWKURWWOH�
V\VWHP�DQG�72�*$�VZLWFKHV�LQKLELW�ORJLF��DQG�PDQXDO�DGYDQFHPHQW�RI�WKH�WKUXVW�OHYHUV�IRU�D�
JR�DURXQG�LQLWLDWHG�DW�ORZ�DOWLWXGH�DQG�IRU�D�JR�DURXQG�LQLWLDWHG�DIWHU�WRXFKGRZQ��
������ &UHZ�DOHUWLQJ�V\VWHP�

$V�GHVLJQHG��WKH�%����FUHZ�DOHUWLQJ�V\VWHP�SURYLGHV�FRFNSLW�DOHUWV�WR�ZDUQ�WKH�IOLJKW�
FUHZ�RI�DQ�DLUFUDIW�FRQILJXUDWLRQ�LQFRQVLVWHQF\�GXULQJ�WKH�WDNHRII��ODQGLQJ�DQG�JR�DURXQG�DIWHU�
WRXFKGRZQ�SKDVHV��+RZHYHU��IRU�D�JR�DURXQG�DLUFUDIW�FRQILJXUDWLRQ�WKDW�LV�LQFRQVLVWHQW�ZLWK�
WKH�PDQHXYHU��QR�DOHUW�LV�SURYLGHG�WR�WKH�IOLJKW�FUHZ��

7KH� WDNH�RII�FRQILJXUDWLRQ�ZDUQLQJ�V\VWHP�ZDUQV� WKH� IOLJKW�FUHZ�ZKHQ� WKH�DLUFUDIW�
FRQILJXUDWLRQ�LV�LQFRQVLVWHQW�ZLWK�WDNHRII�UHTXLUHPHQWV�DQG�D�&21),*�PHVVDJH�LV�GLVSOD\HG�
LQ�WKH�(,&$6��WRJHWKHU�ZLWK�D�µPDVWHU�ZDUQLQJ¶��YLVXDO�DQG�DXUDO���

'XULQJ�ODQGLQJ��D�&21),*�*($5�PHVVDJH�ZLOO�EH�GLVSOD\HG�LQ�WKH�(,&$6��WRJHWKHU�
ZLWK�D�µPDVWHU�ZDUQLQJ¶��YLVXDO�DQG�DXUDO��LI�WKH�ODQGLQJ�JHDU�LV�QRW�H[WHQGHG��DQG�HLWKHU�WKUXVW�
OHYHU� LV�DW� LGOH�DQG� WKH� UDGLR�DOWLWXGH� LV� OHVV� WKDQ����� IW�� RU� WKH� IODS� OHYHU� LV� LQ� WKH� ODQGLQJ�
FRQILJXUDWLRQ��IODSV������

)RU�D�JR�DURXQG�DIWHU�WRXFKGRZQ��D�&21),*�)/$36�PHVVDJH�ZLOO�EH�GLVSOD\HG�LQ�
WKH�(,&$6�WRJHWKHU�ZLWK�D�µPDVWHU�ZDUQLQJ¶��YLVXDO�DQG�DXUDO��GXULQJ�D�QRUPDO�JR�DURXQG�DIWHU�
WRXFKGRZQ�ZKHQ�WKH�IODS�OHYHU�UHPDLQV�LQ�WKH�ODQGLQJ�FRQILJXUDWLRQ��IODSV�����DQG�WKH�WKUXVW�
OHYHUV� DUH� DGYDQFHG� WR� 72�*$� WKUXVW�� ,I� WKH� $�7� GLVFRQQHFW� VZLWFK� LV� QRW� SXVKHG�� WKH�
DGYDQFHPHQW� RI� WKH� WKUXVW� OHYHUV� ZLOO� FDXVH� WKH� $�7� WR� GLVFRQQHFW� IROORZHG� E\� D� FRFNSLW�
$8727+5277/(� ',6&� FDXWLRQ� PHVVDJH� LQ� (,&$6�� DQ� DXUDO� DOHUW� DQG� µPDVWHU� FDXWLRQ¶�
LOOXPLQDWLRQ��
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:KHQ�WKH�8$(����&RPPDQGHU�SXVKHG�WKH�72�*$�VZLWFK��WKH�$LUFUDIW�SLWFK�DQJOH�
VWDUWHG�WR�LQFUHDVH�WRZDUGV���GHJUHHV��7KH�µDLU�JURXQG¶�V\VWHP�WUDQVLWLRQHG�WR�µDLU¶�PRGH��DQG�
WKH�$LUFUDIW�VWDUWHG�WR�FOLPE��7KH�VSHHGEUDNH�OHYHU�DXWRPDWLFDOO\�UHWXUQHG�WR�WKH�µDUP¶�SRVLWLRQ�
DQG�WKH�IODSV�UHWUDFWHG�IURP�µIODSV���¶�WR�µIODSV���¶�DV�FRPPDQGHG�E\�WKH�&RSLORW¶V�PRYHPHQW�
RI�WKH�IODS�OHYHU��7KH�YHUWLFDO�VSHHG�FKDQJHG�IURP�GHVFHQW�WR�FOLPE�DQG�WKH�ODQGLQJ�JHDU�ZDV�
WUDQVLWLRQLQJ�WR�WKH�µXS¶�SRVLWLRQ��'XULQJ�WKLV�WLPH��WKH�DLUVSHHG�FRQWLQXHG�WR�KDYH�D�GHFUHDVLQJ�
WUHQG��$V�LGHQWLILHG�LQ�WKH�SRVW�$FFLGHQW�$LUFUDIW�PDQXIDFWXUHU¶V�Performance Evaluation��WKH�
$LUFUDIW�FRXOG�KDYH�VDIHO\�SHUIRUPHG�D�JR�DURXQG�XS�WR�DQG�LQFOXGLQJ�WKH�WLPH�ZKHQ�WKH�ODQGLQJ�
JHDU�ZDV�VHOHFWHG�WR�µXS¶�KDG�WKH�72�*$�VZLWFK�EHHQ�SXVKHG�DQG�RU�WKH�HQJLQH�WKUXVW�OHYHUV�
EHHQ�PDQXDOO\�DGYDQFHG�WR�DFKLHYH�JR�DURXQG�WKUXVW��

$QDO\VLV�RI�WKH�((&�GDWD�E\�WKH�HQJLQH�PDQXIDFWXUHU�LQGLFDWHG�WKDW�WKH�((&�ZDV�
UHVSRQGLQJ�WR�WKH�$LUFUDIW�VWDWXV�GXULQJ�WKH�JR�DURXQG��%RWK�HQJLQH�LGOH�VSHHGV�KDG�VWDELOL]HG�
DW�ORZ�LGOH�DQG�DV�WKH�$LUFUDIW�VWDUWHG�WR�FOLPE�DERYH���IW�UDGLR�DOWLWXGH��WKH�((&�FKDQJHG�IURP�
JURXQG�WR�IOLJKW�VWDWXV�DQG�FRPPDQGHG�WKH�HQJLQHV�WR�KLJK�LGOH��7KH�((&�FRQWLQXHG�WR�DGMXVW�
WKH�LGOH�VSHHG�DV�IODSV����ZDV�VHOHFWHG�DQG�ZKHQ�WKH�ODQGLQJ�JHDU�OHYHU�ZDV�VHOHFWHG�WR�µXS¶���

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� WKH� $LUFUDIW� FRQILJXUDWLRQ� FKDQJHV� WKDW� ZHUH�
RFFXUULQJ�DIWHU�WKH�$LUFUDIW�EHFDPH�DLUERUQH��WRJHWKHU�ZLWK�WKH�GHFUHDVLQJ�DLUVSHHG�WUHQG��ZDV�
VXIILFLHQW�IRU�WKH�$LUFUDIW�V\VWHPV�WR�LGHQWLI\�WKDW�WKH�$LUFUDIW�ZDV�LQ�DQ�LQFRUUHFW�FRQILJXUDWLRQ�
IRU�WKH�DWWHPSWHG�JR�DURXQG�PDQHXYHU��+RZHYHU��WKH�FUHZ�DOHUWLQJ�V\VWHP�ZDV�QRW�GHVLJQHG�
WR�JLYH�D�FRQILJXUDWLRQ�ZDUQLQJ�IRU�D�JR�DURXQG�ZLWK�WKH�HQJLQH�WKUXVW� OHYHUV�QRW�DGYDQFLQJ�
WRZDUGV�WKH�72�*$�SRVLWLRQ��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� $LUFUDIW� PDQXIDFWXUHU� HQKDQFH� WKH� %����
FUHZ�DOHUWLQJ�V\VWHP�WR�LQFOXGH�FRQILJXUDWLRQ� LQFRQVLVWHQF\�ZKHQ�D�JR�DURXQG�PDQHXYHU� LV�
FRPPDQGHG�DQG�WKH�HQJLQH�WKUXVW�LV�LQVXIILFLHQW�IRU�WKH�PDQHXYHU��
������ :LQGVKHDU�ZDUQLQJ�V\VWHP�

7KH�$LUFUDIW�ZHDWKHU�UDGDU�SUHGLFWLYH�ZLQGVKHDU�V\VWHP��3:6��DQG�WKH�HQKDQFHG�
JURXQG�SUR[LPLW\�ZDUQLQJ�V\VWHP��(*3:6��LPPHGLDWH�ZLQGVKHDU�ZDUQLQJV�DUH�LQKLELWHG�IURP�
JLYLQJ�ZDUQLQJV�DOHUWV�EHORZ�VSHFLILF�KHLJKWV�VR�DV�WR�DYRLG�GLVWUDFWLRQ�WR�WKH�IOLJKW�FUHZ�GXULQJ�
WKH�FULWLFDO�ODQGLQJ�SKDVH�ZKHQ�WKH�DLUFUDIW�LV�FORVH�WR�WKH�UXQZD\��7KH�V\VWHPV�DUH�LQKLELWHG�
ZKHQ�WKH�DLUFUDIW�GHVFHQGV�EHORZ����IW�UDGLR�DOWLWXGH�IRU�WKH�ZHDWKHU�UDGDU��DQG�EHORZ����IW�
UDGLR�DOWLWXGH�IRU�WKH�(*3:6��

7KH�ZLQG�FRQGLWLRQV�WKDW�H[LVWHG�DV�8$(����GHVFHQGHG�EHORZ�������IW�UDGLR�DOWLWXGH�
GLG�QRW�FRQWDLQ�PRLVWXUH�IRU�UHIOHFWLYLW\�ZKLFK�LV�D�UHTXLUHPHQW�IRU�WKH�ZHDWKHU�UDGDU�WR�GHWHFW�
ZLQGVKHDU��$�UHYLHZ�RI�WKH�)'5�GDWD�IRU�8$(�����LQGLFDWHG�WKDW�WKH�$LUFUDIW�SHUIRUPDQFH�ZDV�
QRW�GHJUDGHG�GXH�WR�ZLQGVKHDU���LQFOXGLQJ�ZKHQ�WKH�$LUFUDIW�ZDV�EHORZ����IW� UDGLR�DOWLWXGH�
DQG�WKH�3:6�ZDV�LQKLELWHG���

)URP�WKH�)'5�GDWD�EHWZHHQ�������IW�WR����IW�UDGLR�DOWLWXGH��WKH�$LUFUDIW�DLUVSHHG�DQG�
SLWFK� DQJOH�� GLG� QRW� H[FHHG� WKH� SUHGHWHUPLQHG� WKUHVKROG� YDOXHV���LQ� WKH� (*3:6� IRU� DQ�
LPPHGLDWH�ZLQGVKHDU�DOHUW��7KHUH�ZDV�QR�$LUFUDIW�GHFUHDVLQJ�SHUIRUPDQFH�GXH�WR�WKH�FKDQJH�
RI�ZLQG�IURP�KHDGZLQG�WR�WDLOZLQG�FRPSRQHQW�DV�WKH�$LUFUDIW�GHVFHQGHG�EHORZ�����IW�UDGLR�
DOWLWXGH��7KH�&RPPDQGHU�KDG�PDLQWDLQHG�DQ�DOPRVW�FRQVWDQW�UDWH�RI�GHVFHQW�DQG�LQGLFDWHG�
�������������������������������������������������
�
���� RTCA DO-220� GRFXPHQW� GHVFULEHV� WKH� SUHGLFWLYH�ZLQGVKHDU� DOHUW� V\VWHP�DQG� WKH� ³SHUIRUPDQFH� GHJUDGLQJ´� FRQGLWLRQV�

UHTXLUHG�WKH�V\VWHP�WR�SURYLGH�FDXWLRQ�DQG�DOHUW�PHVVDJHV��5DGLR�7HFKQLFDO�&RPPLVVLRQ�IRU�$HURQDXWLFV��57&$��'2�����
GRFXPHQW�FRQWDLQV�Minimum Operational Performance Standards for Airborne Radar Systems�

���� 7KH�WKUHVKROG�UHTXLUHPHQWV�LV�LQ�DFFRUGDQFH�ZLWK�)$$�Technical Standard Order (TSO) TSO-C117a – Airborne Windshear 
Warning and Escape Guidance Systems for Transport Airplanes.�



� �

)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� ����

DLUVSHHG�DV�WKH�$LUFUDIW�GHVFHQGHG�EHORZ�����IW�UDGLR�DOWLWXGH�XQWLO�WKH�IODUH�LQLWLDWLRQ�DW����IW�
UDGLR�DOWLWXGH���

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�ERWK�WKH�ZHDWKHU�UDGDU�SUHGLFWLYH�ZDUQLQJ�V\VWHP�
DQG�WKH�(*3:6��DV�GHVLJQHG��ZHUH�FDSDEOH�RI�SURYLGLQJ�ZLQGVKHDU�DOHUWV��(YHQ�WKRXJK�WKH�
DLU�ZDV�GU\��GXULQJ�WKH�DSSURDFK��WKH�ZLQG�FRQGLWLRQV�WKDW�H[LVWHG�XS�WR����IW�UDGLR�DOWLWXGH�GLG�
QRW� KDYH� D� GHFUHDVLQJ� DQG�RU� LQFUHDVLQJ� SHUIRUPDQFH� RQ� WKH� $LUFUDIW� WKDW� H[FHHGHG� WKH�
SUHGHWHUPLQHG�WKUHVKROG�YDOXHV��

7KH� ,QYHVWLJDWLRQ� QRWHG� WKDW� WKH� (*3:6� PDQXIDFWXUHU� GRFXPHQW� Product 
Specification  ֩  Mode 7  ֩  Windshear Alerting�ZDV�FDSDEOH�RI�SURYLGLQJ�D�ZLQGVKHDU�FDXWLRQ�
DOHUW�IRU�DLUFUDIW�SHUIRUPDQFH�LQFUHDVLQJ�GXH�WR�LQFUHDVLQJ�KHDGZLQG��RU�GHFUHDVLQJ�WDLOZLQG��
DQG�VHYHUH�XSGUDIWV��+RZHYHU��WKLV�IHDWXUH�ZDV�QRW�DYDLODEOH�WR�WKH�IOLJKW�FUHZ�EHFDXVH�LW�ZDV�
QRW�HQDEOHG�RQ�WKH�$LUFUDIW���

,Q� DFFRUGDQFH� ZLWK� WKH� )$$� Technical Standard Order TSO-C117a  ֩ Airborne 
Windshear Warning and Escape Guidance Systems for Transport Airplanes, WKH�ZLQGVKHDU�
V\VWHPV�DUH�UHTXLUHG�WR�SURYLGH��

³�[�� :LQGVKHDU� &DXWLRQ� $OHUW�� $Q� DOHUW� WULJJHUHG� E\� LQFUHDVLQJ� SHUIRUPDQFH�
FRQGLWLRQV��ZKLFK�LV�VHW�DW�D�ZLQGVKHDU�OHYHO�UHTXLULQJ�LPPHGLDWH�FUHZ�DZDUHQHVV�
DQG�OLNHO\�VXEVHTXHQW�FRUUHFWLYH�DFWLRQ�´�

'XH�WR�WKH�$LUFUDIW�V\VWHP�GHVLJQ��WKHUH�ZDV�QR�HQJLQHHUHG�GHIHQVHV�DYDLODEOH�WR�
DOHUW�WKH�FUHZ�WR�D�SHUIRUPDQFH�LQFUHDVLQJ�ZLQGVKHDU��,W�LV�SRVVLEOH�WKDW�LI�WKH�IOLJKW�FUHZ�KDG�
SHUFHLYHG�WKH�$LUFUDIW�WR�KDYH�HQFRXQWHUHG�D�ZLQGVKHDU��WKH�DSSOLFDEOH�SURFHGXUH�ZRXOG�KDYH�
EHHQ�WR�IO\�D�ZLQGVKHDU�HVFDSH�PDQHXYHU�ZKLFK�LQFOXGHV�WKH�PDQXDO�DSSOLFDWLRQ�RI�IXOO�WKUXVW���

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�)$$�SHUIRUP�D�VDIHW\�VWXG\��LQ�FRQVXOWDWLRQ�
ZLWK�WKH�$LUFUDIW�PDQXIDFWXUHU��IRU�WKH�SXUSRVH�RI�HQKDQFLQJ�WKH�%RHLQJ�����ZLQGVKHDU�DOHUWLQJ�
V\VWHP�� 7KLV� VWXG\� VKRXOG� HQFRPSDVV� ERWK� µSUHGLFWLYH¶� DQG� µLPPHGLDWH¶� TSO-C117a/b�
ZLQGVKHDU�V\VWHPV���

���� 7KH�2SHUDWLRQ�
������ *R�DURXQG�WUDLQLQJ�

*R�DURXQG�DW�PLQLPD��PLVVHG�DSSURDFK��ZLQGVKHDU�PDQHXYHU��DQG�UHMHFWHG�ODQGLQJV�
ZHUH�LQFOXGHG�LQ�WKH�2SHUDWRU¶V�JURXQG�VFKRRO�EDVHG�WUDLQLQJ�DQG�IXOO�IOLJKW�VLPXODWRU�VHVVLRQV��
$OO� PDQHXYHUV�� LQFOXGLQJ� UHMHFWHG� ODQGLQJ�� ZHUH� SHUIRUPHG� LQ� WKH� µDLU¶� PRGH�� ([FHSW� IRU�
UHMHFWHG�ODQGLQJV��WKH�,QYHVWLJDWLRQ�ZDV�XQDEOH�WR�GHWHUPLQH�LI�WKH�2SHUDWRU�SUDFWLFHG�QRUPDO�
JR�DURXQGV�EHORZ����IW�UDGLR�DOWLWXGH�ZKHQ�WKH�$�7�ZRXOG�KDYH�EHJXQ�WR�WUDQVLWLRQ�WR�µ,'/(¶�
PRGH��

7KH�2SHUDWRU¶V�QRUPDO�JR�DURXQG�WUDLQLQJ�GLG�QRW�DGGUHVV�72�*$�VZLWFK�LQKLELW�ORJLF�
DQG�LWV�HIIHFWV�RQ�)0$�DQQXQFLDWLRQV�DQG�RQ�WKH�IOLJKW�GLUHFWRU��

&RQWUDU\�WR�WKH�FCOM  ֩  Go-around and Missed Approach Procedure��WKH�IOLJKW�FUHZ�
RPLWWHG50 � WKH�FULWLFDO�VWHS�RI�HQJLQH�WKUXVW�YHULILFDWLRQ�DQG�WKH�&RSLORW�RPLWWHG�WKH�VWHS�WKDW�
UHTXLUHG�KLP�WR�DGMXVW�WKH�WKUXVW�DV�UHTXLUHG��8S�XQWLO�WKH�WLPH�ZKHQ�WKH�&RSLORW�VDLG�³IODSV���´��
WKH�RWKHU�VWHSV�RI�WKH�SURFHGXUH�EHWZHHQ�µSRVLWLYH�FOLPE¶�DQG�µJHDU�XS¶�ZHUH�SHUIRUPHG�ZLWKRXW�
FRQVLGHUDWLRQ�IRU�HQJLQH�UHVSRQVH�WLPH���

�������������������������������������������������
�
���� 3$5&�&$67�)OLJKW�'HFN�$XWRPDWLRQ�:RUNLQJ�*URXS�±�Operational use of Flight Path Management Systems���6HSWHPEHU�
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7KH�2SHUDWRU¶V�QRUPDO�JR�DURXQG�WUDLQLQJ�GLG�QRW�FRQWDLQ�LQIRUPDWLRQ�UHJDUGLQJ�WKH�
WLPH� WDNHQ� IRU� WKH�HQJLQHV� WR�DFKLHYH�72�*$� WKUXVW�HLWKHU�E\�PDQXDO�DGYDQFHPHQW�RI� WKH�
WKUXVW�OHYHUV��RU�E\�XVH�RI�WKH�$�7�DIWHU�WKH�72�*$�VZLWFK�LV�SXVKHG��:LWK�WKH�WKUXVW�OHYHUV�DW�
WKH�LGOH�SRVLWLRQ��LW�FDQ�WDNH�EHWZHHQ���DQG���VHFRQGV�IRU�WKH�HQJLQHV�WR�DFKLHYH�72�*$�WKUXVW��
7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�WKLV�DZDUHQHVV�LV�LPSRUWDQW�IRU�IOLJKW�FUHZV�DQG�WKDW�WKH\�VKRXOG�
ZDLW�DQG�YHULI\�DGMXVW�WKH�HQJLQH�WKUXVW�LQFUHDVH�EHIRUH�JRLQJ�WR�WKH�QH[W�SURFHGXUDO�VWHS�RI�
Go-Around and Missed Approach Procedure�RI�FDOOLQJ�³3RVLWLYH�&OLPE´��

7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�EHVLGHV�PLVVLQJ�WKH�VWHS�WR�YHULI\�DQG�DGMXVW�HQJLQH�
WKUXVW�� WKH� &RPPDQGHU¶V� DQG� &RSLORW¶V� DSSDUHQW� UXVK� UHJDUGLQJ� H[HFXWLQJ� WKH� IODSV� ���
VHOHFWLRQ��SRVLWLYH�FOLPE�DQG�JHDU�XS�SURFHGXUDO�VWHSV��PRVW�OLNHO\�UHIOHFWV�IDPLOLDULW\�ZLWK�WKHLU�
JR�DURXQG�WUDLQLQJ�VHVVLRQV���

7KLV�FRQFOXVLRQ� LV�EDVHG�RQ� WKH� LQIRUPDWLRQ�SURYLGHG�E\� WKH�2SHUDWRU¶V�)'0�JR�
DURXQG�GDWD�ZKLFK�LQGLFDWHG�WKDW����SHUFHQW�RI�RSHUDWLRQDO�JR�DURXQGV��WKH�WLPLQJV�EHWZHHQ�
IODSV� OHYHU�PRYHPHQW� WR� IODSV����DQG� ODQGLQJ� OHYHU� WR�JHDU�XS�SRVLWLRQ�ZDV� OHVV� WKDQ� IRXU�
VHFRQGV����)URP�WKH�8$(����&95�GDWD��$SSHQGL[�(�RI�WKLV�5HSRUW���WKH�WLPLQJ�EHWZHHQ�WKH�
&RSLORW¶V�FRQILUPDWLRQ�RI�µ)ODSV���¶�DQG�WKH�&RPPDQGHU¶V�FDOO�IRU�µJHDU�XS¶�ZDV�����VHFRQGV��
7KHUHIRUH�� FRQVLGHULQJ� WKDW� DIWHU� WKH� 72�*$� VZLWFK� KDV� EHHQ� SXVKHG� WKH� HQJLQH� WKUXVW�
LQFUHDVH� PXVW� EH� YHULILHG� EHIRUH� FRQILUPDWLRQ� RI� µSRVLWLYH� FOLPE¶� PD\� LQGLFDWH�� IURP� WKH�
8$(����GDWD�DQG�WKH�2SHUDWRU¶V�)'0�GDWD��WKDW�IOLJKW�FUHZV¶�DUH�SUREDEO\�UHO\LQJ�RQ�WKH�$�7�
DXWRPDWLRQ�DQG�QRW�PRQLWRULQJ�WKH�HQJLQH�LQVWUXPHQWV�IRU�YHULILFDWLRQ�WKDW�HQJLQH�WKUXVW�KDV�
DFWXDOO\�LQFUHDVHG�WR�DFKLHYH�72�*$�WKUXVW���

3URYLGHG�WKDW�ERWK�WKH�&RPPDQGHU�DQG�WKH�&RSLORW�KDG�EHFRPH�IXOO\�DZDUH�WKDW�WKH�
HQJLQH�WKUXVW�ZDV�QRW�LQFUHDVLQJ��WKH�ODWHVW�SRLQW�LQ�WKH�JR�DURXQG�DWWHPSW�ZKHUHE\�DQ�DFWLRQ�
WR� LQFUHDVH� WKUXVW� FRXOG�KDYH�EHHQ� WDNHQ�ZLWK�D�FHUWDLQ� OHYHO�RI� FRQILGHQFH�ZDV�ZKHQ� WKH�
FRPPDQG�ZDV� JLYHQ� IRU� µJHDU�XS¶��:KHQ� WKH� &RPPDQGHU� HYHQWXDOO\� DGYDQFHG� WKH� WKUXVW�
OHYHUV�DQRWKHU�VHYHQ�VHFRQGV�KDG�HODSVHG�IURP�WKH�WLPH�ZKHQ�KH�VDLG�µJHDU�XS¶�ZKLFK�ZDV�
WRR�ODWH�WR�UHFRYHU�WKH�$LUFUDIW���

7KH�WUDLQLQJ�UHIHUHQFH�WKDW�LV�XVHG�E\�WKH�2SHUDWRU�IRU�D�JR�DURXQG�DIWHU�WRXFKGRZQ�
LV�VWDWHG�LQ�WKH�manual handling phase 2�WUDLQLQJ�FRQWDLQHG�LQ�WKH�2SHUDWRU¶V�B777 training 
manual.�$V�SDUW�RI�WKLV�PDQXDO�SKDVH�WUDLQLQJ��WKH�SLORW�ZDV�UHTXLUHG�WR�UHWUDFW�WKH�IODSV�IURP�
SRVLWLRQ����WR�IODSV�����URWDWH�WKH�DLUFUDIW�DW�95()�DQG�LQFUHDVH�SLWFK�WRZDUGV����GHJUHHV���

7KLV�manual handling phase 2�WUDLQLQJ�UHTXLUHPHQW�DV�SUDFWLFHG�E\�WKH�2SHUDWRU¶V�
SLORWV��IRU�D�JR�DURXQG�DIWHU�WRXFKGRZQ��ZHUH�QHLWKHU�UHIOHFWHG�LQ�WKH�FCTM�QRU�WKH�FCOM.�
2QH�RI�WKH�REMHFWLYHV�RI�WKH�PDQXDO�SKDVH�WUDLQLQJ�ZDV�WR�HQKDQFH�PDQXDO�KDQGOLQJ�VNLOOV�DQG�
WR�SUDFWLFH�PDQXDOO\�IORZQ�DOO�HQJLQH�JR�DURXQGV�LQLWLDWHG�MXVW�DIWHU�WRXFKGRZQ��

,Q�SUHSDUDWLRQ�IRU�WKLV�VLPXODWRU�VHVVLRQ�WKH�$�7��DXWRSLORW�DQG�IOLJKW�GLUHFWRUV�ZHUH�
VHOHFWHG�WR�µRII¶��DQG�WKH�WUDLQHH�ZDV�PDGH�DZDUH�RI�WKLV�FRQGLWLRQ��7KH�WUDLQHH�ZDV�UHTXLUHG�
WR�SXVK�WKH�72�*$�VZLWFKHV�DQG�WR�QRWH�WKDW�WKHUH�ZDV�QR�UHVSRQVH�DQG�WKHQ�WR�PDQXDOO\�
DGYDQFH�WKH�WKUXVW�OHYHUV�IXOO\�IRUZDUG���

7KH�H[HUFLVH�ZDV�QRW�LQWHQGHG�WR�UHSOLFDWH�FRQGLWLRQV�RI�XQIRUHVHHQ�72�*$�VZLWFK�
LQKLELWLQJ�GXULQJ�FULWLFDO�SKDVHV�RI�IOLJKW��ZKHUH�WKH�IOLJKW�FUHZ�ZDV�UHTXLUHG�WR�EH�DZDUH�RI�WKH�
IOLJKW� DQG� DLUFUDIW� VWDWXV�� DQG� WR� UHDFW� DSSURSULDWHO\�� 7KLV� H[HUFLVH� ZDV� WKH� RQO\� WUDLQLQJ�
RSSRUWXQLW\�ZKHUH�SLORWV�HQFRXQWHUHG�$�7�XQDYDLODELOLW\�IRU�PRGH�FKDQJH�DIWHU�WRXFKGRZQ��DQG�

�������������������������������������������������
�
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PDQXDO�DGYDQFHPHQW�RI�WKH�WKUXVW� OHYHUV�ZDV�WKH�RQO\�DYDLODEOH�PHDQV�WR� LQFUHDVH�HQJLQH�
WKUXVW��

,Q� GHYHORSLQJ� WKH� WUDLQLQJ� IRU� D� JR�DURXQG� DIWHU� WRXFKGRZQ� FRQWDLQHG� LQ� WKH�
2SHUDWRU¶V�B777 training manual,�VFHQDULRV�IRU�JR�DURXQGV�LQ�DXWRPDWLF�IOLJKW��DQG�LQ�PDQXDO�
IOLJKW�ZLWK� WKH�$�7� DUPHG�DQG� DFWLYH��ZHUH� QRW� FRQVLGHUHG��7KH� LQKLELW� ORJLF� RI� WKH�72�*$�
VZLWFKHV�� WKH�HIIHFW�RQ�WKH�)0$��DQG�WKH�IOLJKW�GLUHFWRU�ZHUH�DOVR�QRW�FRQVLGHUHG��DQG�DV�D�
UHVXOW�ZHUH�QRW�SDUW�RI�WKH�WUDLQLQJ�V\OODEXV��%HFDXVH�WKH�8$(����IOLJKW�FUHZ��DQG�RWKHU�SLORWV�
DW�WKH�2SHUDWRU��ZHUH�QRW�WUDLQHG�IRU�D�JR�DURXQG�LQLWLDWHG�DIWHU�WKH�72�*$�VZLWFKHV�EHFRPH�
LQKLELWHG��WKH\�ZRXOG�KDYH�QRW�EHHQ�DZDUH�WKDW�WKH�$�7�ZRXOG�VWD\�DW�µ,'/(¶��DQG�WKDW�WKH�IOLJKW�
GLUHFWRU�ZRXOG�QRW�KDYH�SURYLGHG�SLWFK�DQG�JR�DURXQG�JXLGDQFH��

7KH�LQYHVWLJDWLRQ�EHOLHYHV�WKDW�WKH�FXUUHQW�WUDLQLQJ�WKH�2SHUDWRU�KDV�LQ�WKH�manual 
handling phase 2�WUDLQLQJ�GRHV�QRW�UHSOLFDWH�D�QRUPDO�JR�DURXQG�ZKHUHE\�WKH�72�*$�VZLWFKHV��
E\� GHVLJQ�� EHFRPH� LQKLELWHG� DIWHU� WRXFKGRZQ�� $� QRUPDO� VLWXDWLRQ� ZRXOG� EH� ZLWK� WKH� IOLJKW�
GLUHFWRU� µRQ¶�DQG� WKH�$�7�ZLOO�EH� LQ� µDUP¶�DQG�ZLOO�EH�DFWLYH��DQG� IRU�DQ�DXWRPDWLF� IOLJKW�� WKH�
DXWRSLORW�ZRXOG�EH�µRQ¶��3LORWV�VKRXOG�EH�H[SRVHG�WR�VLPXODWHG�QRUPDO�JR�DURXQGV�SHUIRUPHG�
SULRU�WR�WRXFKGRZQ�DV�ZHOO�DV�DIWHU�WRXFKGRZQ�VR�WKH\�EHFRPH�DZDUH�RI�WKH�HIIHFWV�RQ�WKH�
$�7��WKH�)0$�DQG�WKH�IOLJKW�GLUHFWRU��,Q�DGGLWLRQ��IOLJKW�FUHZ�VKRXOG�EH�DZDUH�RI�WKH�WLPH�LW�WDNHV�
IRU� WKH�HQJLQHV� WR�DFKLHYH�72�*$� WKUXVW�� 7KLV�ZLOO� UHTXLUH� D�SURFHGXUDO� HQKDQFHPHQW�DQG�
WUDLQLQJ�DPHQGPHQW�WR�EH�HVWDEOLVKHG�E\�WKH�2SHUDWRU���

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�WKH�2SHUDWRU�GLG�QRW�WKRURXJKO\�UHYLHZ�DQG�LGHQWLI\�
KD]DUGV�UHJDUGLQJ�JR�DURXQG�WUDLQLQJ�VWDQGDUGV�DQG�JR�DURXQG�SURFHGXUHV��$V�VWDWHG�E\�WKH�
2SHUDWRU�� WKH� WUDLQLQJ� SURJUDP� LPSOHPHQWHG� E\� WKH� 2SHUDWRU� GXULQJ� WKH�manual handling 
phase 2 WUDLQLQJ�ZDV�DFFHSWHG�DV�D�WUDLQLQJ�VWDQGDUG�IRU�D�QRUPDO�JR�DURXQG�H[HFXWHG�DIWHU�
WRXFKGRZQ�� HYHQ� WKRXJK� ERWK� JR�DURXQG� VLWXDWLRQV� ZHUH� GLIIHUHQW�� ,Q� DGGLWLRQ�� WKH�
&RPPDQGHU¶V� DQG� &RSLORW¶V� ODFN� RI� WUDLQLQJ� H[SRVXUH� WR� D� QRUPDO� JR�DURXQG� MXVW� SULRU� WR�
WRXFKGRZQ�DQG�DIWHU�WRXFKGRZQ�ZDV�QRW�LGHQWLILHG�DV�D�ULVN��DQG�WKHUHIRUH�ZDV�QRW�DGGUHVVHG�
E\� WKH�2SHUDWRU��1HLWKHU� WKH�$LUFUDIW�PDQXIDFWXUHU� QRU� WKH�2SHUDWRU� WKRURXJKO\�DGGUHVVHG�
WUDLQLQJ�DQG�SURFHGXUHV�GHDOLQJ�ZLWK�WLPHV�ZKHQ�WKH�72�*$�VZLWFKHV�EHFRPH�LQKLELWHG��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�2SHUDWRU�HQKDQFH�WKH�QRUPDO�JR�DURXQG�DQG�
PLVVHG�DSSURDFK�WUDLQLQJ�VWDQGDUGV�ZKLFK�VKRXOG�LQFOXGH�VLPXODWHG�VFHQDULRV�IRU�D�QRUPDO�
JR�DURXQG�LQLWLDWHG�FORVH�WR�WKH�UXQZD\�DQG�DIWHU�WRXFKGRZQ�ZKHQ�WKH�72�*$�VZLWFKHV�DUH�
LQKLELWHG��DQG�SLORW�DZDUHQHVV�RI�WKH�HQJLQH�UHVSRQVH�WLPH�WR�DFKLHYH�JR�DURXQG�WKUXVW��

7KH� LQYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� 2SHUDWRU� HQKDQFH� WUDLQLQJ� VWDQGDUGV�
UHJDUGLQJ� WKH� 72�*$� VZLWFKHV� LQKLELW� ORJLF� VR� WKDW� SLORWV� DUH� DZDUH� RI� WKH� HIIHFW� RQ� )0$�
DQQXQFLDWLRQV�DQG�WKH�IOLJKW�GLUHFWRU��DQG�WKH�DYDLODELOLW\�RI�WKH�$�7�DIWHU�WKH�DLUFUDIW�EHFRPHV�
DLUERUQH��
������ 72�*$�VZLWFK�LQKLELW�LQIRUPDWLRQ��

7KH�2SHUDWRU¶V�WUDLQLQJ�SURJUDP�IRU�WKH�%����ZDV�EDVHG�RQ�WKH�$LUFUDIW�PDQXIDFWXUHU�
DQG�)$$�DSSURYHG�WUDLQLQJ�SURJUDP��ZKLFK�GLG�QRW�LQFOXGH�WKH�72�*$�LQKLELW�ORJLF���

7KH�2SHUDWRU¶V�OM-A�SROLF\��DV�ZHOO�DV�WKH�$LUFUDIW�PDQXIDFWXUHU¶V�UHFRPPHQGDWLRQ��
LV�IRU�SLORWV�WR�XVH�WKH�$�7�IRU�DOO�SKDVHV�RI�IOLJKW��LQFOXGLQJ�DOO�QRUPDO�JR�DURXQGV��+RZHYHU��
ZKHQ�WKH�$�7�LV�FRQWUROOLQJ�HQJLQH�WKUXVW��WKH�72�*$�VZLWFK�LQKLELW�ORJLF�FKDUDFWHULVWLFV�ZHUH�
QRW� FOHDUO\� GHPRQVWUDWHG� WR� WKH� SLORWV�� 7KH� H[FHSWLRQV� WR� WKLV� SROLF\� DUH� ZKHQ� WKHUH� LV� D�
SURFHGXUDO�DFWLRQ�WKDW�UHTXLUHV�WKH�$�7�WR�EH�GLVFRQQHFWHG��RU�ZKHQ�WKH�$�7�LV�XQVHUYLFHDEOH��
8QGHU�HLWKHU� VLWXDWLRQ�� SLORWV� DUH�PDGH�DZDUH� WKDW�PDQXDO� LQWHUYHQWLRQ� LV� UHTXLUHG� IRU� DQ\�
WKUXVW�FKDQJHV����
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%RWK� WKH� &RPPDQGHU� DQG� WKH� &RSLORW� KDG� DWWHQGHG� WKH� LQLWLDO� FRPSXWHU�EDVHG�
WUDLQLQJ��&%7��IRU�WKH�%�����+RZHYHU��WKH�&%7�GLG�QRW�FRYHU�72�*$�VZLWFK�LQKLELWLQJ�RU�)0$�
FKDQJHV�FDXVHG�E\�D�JR�DURXQG�LQLWLDWHG�DIWHU�WKH�72�*$�VZLWFKHV�EHFDPH�LQKLELWHG��

1HLWKHU�WKH�&RPPDQGHU�QRU�WKH�&RSLORW�KDG�D�FRPSOHWH�XQGHUVWDQGLQJ�RI�WKH�72�*$�
VZLWFKHV�DQG�WKH\�ZHUH�QRW�PDGH�DZDUH�GXULQJ�WKHLU�WUDLQLQJ�WKDW�WKH�72�*$�VZLWFKHV�EHFRPH�
LQKLELWHG�ZKHQ�WKH�UDGLR�DOWLWXGH�LV�OHVV�WKDQ���IW�IRU�D�WLPH�JUHDWHU�WKDQ�WKUHH�VHFRQGV�SULRU�WR�
WRXFKGRZQ��7KH�2SHUDWRU¶V�crew resource management manual�VWDWHG���

³7KH�PDMRU�SUREOHP�WKDW�KDV�EHHQ� LGHQWLILHG�ZLWK�DXWRPDWLRQ�LV�GXH�WR�D� ODFN�RI�
XQGHUVWDQGLQJ�� ,I� ZH� GR� QRW� IXOO\� XQGHUVWDQG� WKH� V\VWHP�� ZH� DUH� QRW� DEOH� WR�
DQWLFLSDWH�WKH�V\VWHP�UHVSRQVH�RU�HYDOXDWH�LWV�SHUIRUPDQFH�´�

7KHUHIRUH��EDVHG�RQ�KLV� LQFRUUHFW�SHUFHSWLRQ� WKDW� WKH�$LUFUDIW�KDG�QRW�\HW� WRXFKHG�
GRZQ��WKH�8$(����&RPPDQGHU�ZRXOG�KDYH�H[SHFWHG�WKH�$�7�WR�EH�DYDLODEOH�ZKHQ�WKH�72�*$�
VZLWFK�ZDV�SXVKHG��,Q�IDFW��WKH�$LUFUDIW�KDG�WRXFKHG�GRZQ�DQG�WKH�72�*$�VZLWFK�ZDV�SXVKHG�
����VHFRQGV�DIWHU�WRXFKGRZQ��

7KH�FCTM� VWDWHG� WKDW� LI� D�JR�DURXQG� LV� LQLWLDWHG�E\�SXVKLQJ�HLWKHU�72�*$�VZLWFK�
EHIRUH�WKH�DLUFUDIW�WRXFKHV�GRZQ��WKH�$�7�DSSOLHV�JR�DURXQG�WKUXVW�DQG�WKH�JR�DURXQG�ZRXOG�
FRQWLQXH��,W�LV�WKHQ�UHTXLUHG�WR�REVHUYH�WKDW�WKH�$�7�SURYLGHV�JR�DURXQG�WKUXVW��RU�WR�PDQXDOO\�
DSSO\� JR�DURXQG WKUXVW�ZKHQ� WKH� DLUFUDIW� URWDWHV� WR� WKH� JR�DURXQG� DWWLWXGH�� $� µQRWH¶� LQ� WKLV�
VHFWLRQ�DGYLVHG�WKDW�DQ�DXWRPDWLF�JR�DURXQG�FDQQRW�EH�LQLWLDWHG�DIWHU�WRXFKGRZQ��7KH�FCOM 
SURYLGHG�LQIRUPDWLRQ�WKDW�WKH�72�*$�VZLWFKHV�DUH�LQKLELWHG�RQ�WKH�JURXQG�DQG�HQDEOHG�DJDLQ�
ZKHQ�LQ�WKH�DLU��$V�WKH�72�*$�VZLWFKHV�FDQ�EH�LQKLELWHG�EHIRUH�WRXFKGRZQ��WKHVH�VWDWHPHQWV�
FRXOG�EH�PLVXQGHUVWRRG�WR�LPSO\�WKDW�XQGHU�DOO�IOLJKW�VLWXDWLRQV��SXVKLQJ�WKH�72�*$�VZLWFK�MXVW�
SULRU�WR�WRXFKGRZQ�ZLOO�FDXVH�WKH�$�7�WR�DXWRPDWLFDOO\�DGYDQFH�WKH�WKUXVW�OHYHUV���

)LYH�VHFRQGV�DIWHU�WKH�ULJKW�PDLQ�JHDU�WRXFKGRZQ��WKH�$LUFUDIW�VWDUWHG�WR�JDLQ�DOWLWXGH�
DERYH���IW�WKURXJK�QRVH�XS�FRQWURO�LQSXWV��$V�SHU�WKH�72�*$�VZLWFK�ORJLF��WKH�$�7�ZDV�HQDEOHG�
DJDLQ�DERYH���IW�UDGLR�DOWLWXGH��EXW�QRZ�UHTXLUHG�WKH�&RPPDQGHU�WR�SXVK�WKH�72�*$�VZLWFK�LQ�
RUGHU� WR� EH� DFWLYDWHG�� 7KLV� DFWLRQ� ZRXOG� DOVR� KDYH� HQDEOHG� WKH� IOLJKW� GLUHFWRU� WR� SURYLGH�
JXLGDQFH�IRU�WKH�JR�DURXQG��6LPLODU�WR�WKH�ORJLF�LQKLELWLQJ�WKH�72�*$�VZLWFKHV�ZKHQ�WKH�DLUFUDIW�
ZDV�EHORZ���IW�IRU�D�WLPH�JUHDWHU�WKDQ�WKUHH�VHFRQGV��WKH�DYDLODELOLW\�RI�WKH�$�7�ZKHQ�WKH�DLUFUDIW�
FOLPEHG�DERYH���IW�UDGLR�DOWLWXGH�ZDV�QRW�VWDWHG�LQ�WKH�FCOM�DQG�FCTM��

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�WKH�XVH�RI�WKH�$�7�GXULQJ�D�QRUPDO�JR�DURXQG�DQG�
PLVVHG�DSSURDFK�DQG�WKH�HIIHFWV�RI�72�*$�VZLWFK�LQKLELWLQJ�SULRU�WR�DQG�DIWHU�WRXFKGRZQ�ZHUH�
QRW�JLYHQ�WKH�QHFHVVDU\�DWWHQWLRQ�LQ�WKH�WUDLQLQJ�LQIRUPDWLRQ�LQFOXGHG�LQ�WKH�FCTM DQG�FCOM��
,Q�DGGLWLRQ��72�*$�VZLWFK�LQKLELWLQJ�LQIRUPDWLRQ�ZDV�QRW�JLYHQ�WKH�QHFHVVDU\�DGYLVRU\�OHYHO�
�ZDUQLQJ��FDXWLRQ�RU�QRWH��LQ�WKH�FCOM DQG�FCTM���

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW� WKH�$LUFUDIW�PDQXIDFWXUHU�HQKDQFH�WKH�%RHLQJ�
����FCOM�DQG FCTM IRU�FRQVLVWHQF\�LQ�72�*$�VZLWFK�LQKLELWLQJ�LQIRUPDWLRQ��,Q�DGGLWLRQ��LW�LV�
UHFRPPHQGHG�WR�DSSURSULDWHO\�KLJKOLJKW�WKH�VLJQLILFDQFH�RI�WKH�HIIHFWV�RQ�WKH�$�7�GXH�WR�WKH�
72�*$�VZLWFK�LQKLELW�ORJLF�LQ�WKH�FCOM DQG�FCTM��
������ *R�DURXQG�SURFHGXUHV�

7KH�2SHUDWRU�GLG�QRW�KDYH�DQ�FCOM�SURFHGXUH�IRU�µJR�DURXQG�DIWHU�WRXFKGRZQ¶�DV�
WKH�2SHUDWRU�IROORZHG�WKH�FCOM �֩  Go-Around and Missed Approach Procedure�IRU�DOO�QRUPDO�
JR�DURXQGV���

)RU�D�JR�DURXQG�DIWHU�WRXFKGRZQ��WKHUH�ZDV�QR�UHIHUHQFH�LQ�WKH�2SHUDWRUV¶�FCOM�
UHJDUGLQJ�ZKHQ� WR� UHWUDFW� WKH� IODSV�� WKH�URWDWLRQ�VSHHG��DQG�FUHZ�DZDUHQHVV�RI�DVVRFLDWHG�
ZDUQLQJ�DOHUW�PHVVDJHV�DV�WKH�WKUXVW�OHYHUV�DUH�DGYDQFHG��7KH�RQO\�UHIHUHQFH�WKH�2SHUDWRU�
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KDG�ZDV�VWDWHG� LQ� WKH�FCTM��ZKLFK�UHIHUUHG�WR�Touch and Go Landing�DQG�WKH�2SHUDWRU¶V�
B777 training manual�ZKLFK� LQFOXGHG�manual handling phase�2� WUDLQLQJ�IRU�JR�DURXQG�DIWHU�
WRXFK�GRZQ���

7KH�2SHUDWRU¶V�FCOM�SURFHGXUH�UHTXLUHG�ERWK�SLORWV�WR�VLOHQWO\�YHULI\�WKDW�WKH�DLUFUDIW�
URWDWHV� WR� JR�DURXQG� DWWLWXGH� DQG� WKDW� HQJLQH� WKUXVW� LQFUHDVHV�� ,W� DOVR� UHTXLUHG� WKH� SLORW�
PRQLWRULQJ�WR�VLOHQWO\�YHULI\�WKDW�WKH�WKUXVW�LV�VXIILFLHQW�IRU�WKH�JR�DURXQG�RU�WR�DGMXVW�WKH�WKUXVW�
DV�QHFHVVDU\��

,Q� FRPSDULVRQ�� WKH� FCOM takeoff� procedure� UHTXLUHV� YHUEDO� YHULILFDWLRQ� WKDW� WKH�
FRUUHFW�WDNH�RII�WKUXVW�LV�VHW�DIWHU�WKH�72�*$�VZLWFK�LV�SXVKHG��7KH�SLORW�PRQLWRULQJ�LV�UHTXLUHG�
WR�DGMXVW�LI�QHHGHG�DQG�FDOO�³7KUXVW�VHW´��7KLV�SURFHGXUH�DOVR�UHTXLUHV�WKH�SLORW�PRQLWRULQJ�WR�
PRQLWRU�WKH�HQJLQH�LQVWUXPHQWV�DQG�IRU�WKH�SLORW�IO\LQJ�WR�NHHS�KLV�KDQG�RQ�WKH�WKUXVW�OHYHUV�
XQWLO�9���$GGLWLRQDOO\��WKH�FCOM�non-normal checklist�FRQILUPDWLRQ�FDOOV�IRU�D�JR�DURXQG�ZLWK�
DQ�$�7�LQRSHUDWLYH��WKH�SLORW�IO\LQJ�LV�UHTXLUHG�WR�FDOO�³6HW�JR�DURXQG�WKUXVW´��

7KH�FCTM�VWDWHG�WKDW�ZKHQ�WKH�WHUP�µVHW�WKUXVW¶�RU�µYHULI\�WKDW�WKUXVW�LV�VHW¶�LV�XVHG�
LQ�YDULRXV�SODFHV�LQ�WKH�FCTM�DQG�WKH�FCOM��WKH�SLORWV�DUH�UHTXLUHG�WR�FKHFN�WKDW�WKH�SURSHU�
WKUXVW�LV�VHW�E\�YHULILFDWLRQ�RI�WKH�HQJLQH�SUHVVXUH�UDWLR��(35���+RZHYHU��WKH�SURFHGXUH�IRU�D�
QRUPDO�JR�DURXQG�GLG�QRW�UHTXLUH�YHUEDO�YHULILFDWLRQ�RI�WKUXVW�VHWWLQJ���

7KH�FCTM�UHPLQGV�SLORWV�WKDW�WKH�HQJLQH�DXWRPDWLRQ�V\VWHP�GRHV�QRW�UHOLHYH�SLORWV�
IURP� PRQLWRULQJ� WKH� HQJLQH� SDUDPHWHUV� DQG� YHULI\LQJ� WKDW� SURSHU� WKUXVW� LV� REWDLQHG�� 7KH�
,QYHVWLJDWLRQ�DJUHHV�ZLWK�WKLV�VWDWHPHQW�DQG�EHOLHYHV�WKDW�WKH�QHHG�IRU�D�WKUXVW�VHWWLQJ�FDOORXW�
DQG�YHULILFDWLRQ�LV�VLJQLILFDQW��HVSHFLDOO\�LQ�FULWLFDO�VLWXDWLRQV�VXFK�DV�JR�DURXQGV��

'XULQJ� %���� VLPXODWRU� VHVVLRQV� SHUIRUPHG� E\� WKH� 2SHUDWRU�� WKH� ,QYHVWLJDWLRQ�
REVHUYHG�WKDW�WKH�SLORW�IO\LQJ�NHHSV�KLV�KDQG�RQ�WKH�WKUXVW�OHYHUV�GXULQJ�DSSURDFK�DQG�ODQGLQJ��
7KH�2SHUDWRU�VWDWHG�WKDW�WKLV�WHFKQLTXH�LV�D�NH\�SDUW�RI�WKH�VLPXODWRU�WUDLQLQJ��DQG�WUDLQHHV�
PD\�EH�IDLOHG�RQ�WKLV��+RZHYHU��WKHUH�ZDV�QR�UHIHUHQFH�WR�WKLV�WHFKQLTXH�RI�JXDUGLQJ�WKH�WKUXVW�
OHYHUV�LQ�WKH�2SHUDWRU¶V�PDQXDOV��'XULQJ�KLV�LQWHUYLHZ��WKH�&RPPDQGHU�VWDWHG�WKDW�KH�KDG�KLV�
ULJKW�KDQG�RQ�WKH�WKUXVW�OHYHUV�GXULQJ�WKH�ODQGLQJ�DQG�WKH�DWWHPSWHG�JR�DURXQG��

:KHQ� WKH�&RPPDQGHU�GHFLGHG� WR� LQLWLDWH� WKH�JR�DURXQG��KH�SXVKHG� WKH�72�*$�
VZLWFK�ZKLOH�WKH�VZLWFKHV�ZHUH�LQKLELWHG��XQDZDUH�WKDW�WKH�$�7�ZRXOG�QRW�KDYH�PRYHG�WKH�
WKUXVW�OHYHUV��8QGHU�WKLV�FRQGLWLRQ��WKH�$�7�PRGH�µ,'/(
�GLVSOD\HG�RQ�WKH�)0$�ZRXOG�KDYH�
UHPDLQHG� WKH� VDPH� DQG� WKH� RQO\� PHDQV� WR� DGMXVW� HQJLQH� WKUXVW� FKDQJHV� LV� E\� PDQXDO�
PRYHPHQW� RI� WKH� WKUXVW� OHYHUV�� 1HLWKHU� 8$(���� IOLJKW� FUHZPHPEHUV� ORRNHG� DW� WKH� )0$�
GXULQJ�WKLV�SKDVH�RI�WKH�JR�DURXQG��$V�VWDWHG�E\�WKH�&RSLORW��KLV�YHULILFDWLRQ�RI�)0$�FKDQJHV�
ZDV�QRUPDOO\�SHUIRUPHG�DIWHU�VHOHFWLQJ�ODQGLQJ�JHDU�OHYHU�µXS¶��
� +DG�WKH�&RPPDQGHU�SXVKHG�WKH�72�*$�VZLWFK�ZLWK�WKH�72�*$�VZLWFKHV�HQDEOHG��
WKH�)0$�ZRXOG�KDYH�FKDQJHG��DV�GHVLJQHG�IRU�PDQXDO� ODQGLQJ��IURP�,'/(���/1$9���91$9�
37+�PRGHV�WR�7+5���72*$���72*$��7KH�2SHUDWRU¶V�SURFHGXUH��DV�SHU�FCOM  ֩��Flight Mode 
Annunciations (FMA)��H[FHSW�IRU�ODQGLQJ�ZKHQ�WKH�DLUFUDIW�LV�EHORZ�����IW��)0$�FKDQJHV�DUH�
UHTXLUHG�WR�EH�DQQRXQFHG�E\�WKH�SLORW�IO\LQJ�DQG�FKHFNHG�E\�WKH�SLORW�PRQLWRULQJ��+RZHYHU��
DIWHU�WKH�&RPPDQGHU�SXVKHG�WKH�72�*$�VZLWFK��WKH�DEVHQFH�RI�)0$�FKDQJHV�ZHQW�XQQRWLFHG�
E\�WKH�IOLJKW�FUHZ��&DOORXWV�RI�)0$�FKDQJHV�ZHUH�QRW�LQFOXGHG�LQ�WKH�2SHUDWRU¶V�FCOM ࡳ���Go-
Around and Missed Approach Procedures.�

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�WKH�QRUPDO�JR�DURXQG�SURFHGXUHV�ODFNHG�JXLGDQFH�
DV� WKHUH�ZDV�QR�UHTXLUHPHQW� LQ� WKH�SURFHGXUH� IRU� WKH�SLORW� IO\LQJ� WR�FDOO� µ*R�$URXQG¶�DW� WKH�
LQLWLDWLRQ� RI� WKH� JR�DURXQG� DQG� WR� PRQLWRU� FKDQJHV� LQ� WKH� )0$� DQG� YHULI\� IOLJKW� GLUHFWRU�
JXLGDQFH��7KH�JR�DURXQG�WUDLQLQJ�DQG�SURFHGXUH�GLG�QRW�GHVFULEH�DFWLRQV�WKDW�ZHUH�UHTXLUHG�
VKRXOG�DQ\�RI�WKH�SDUDPHWHUV�WR�EH� µYHULILHG¶�QRW�EH�DFKLHYHG�� ,Q�DGGLWLRQ��DV�WKHUH�ZDV�QR�
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SURFHGXUH�IRU�JR�DURXQG�DIWHU�WRXFKGRZQ��LW�ZDV�OHIW�WR�WKH�SLORWV�WR�LQLWLDWH�IODS�VHOHFWLRQ�DQG�
URWDWLRQ�VSHHG��

7KH� ,QYHVWLJDWLRQ� EHOLYHV� WKDW� WKH� 2SHUDWRU� VKRXOG� KDYH� D� VLQJOH� SURFHGXUH� IRU�
QRUPDO�JR�DURXQGV�DV�WKLV�ZLOO�PDNH�LW�HDVLHU�IRU�SLORWV�WR�UHFDOO�DQG�WR�H[HFXWH��+RZHYHU��WKLV�
SURFHGXUH�VKRXOG�WDNH� LQWR�FRQVLGHUDWLRQ�QRUPDO�JR�DURXQGV� LQLWLDWHG�EHIRUH�WRXFKGRZQ�DV�
ZHOO�DV�DIWHU�WRXFKGRZQ���

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� $LUFUDIW� 0DQXIDFWXUHU� LQFOXGH� LQ� WKH�Go-
Around and Missed Approach Procedure�� DQG� DPHQG� WKH�FCOM� DQG�FCTM� DFFRUGLQJO\��
UHTXLUHPHQWV�IRU�WKH�SLORW�IO\LQJ�WR�JLYH�FDOO�RXWV�IRU�WKUXVW�VHWWLQJ�ZLWK�YHUEDO�YHULILFDWLRQV�RI�
WKUXVW�LQFUHDVH�EHLQJ�PDGH�E\�WKH�SLORW�PRQLWRULQJ��,Q�DGGLWLRQ��HPSKDVLV�VKRXOG�EH�PDGH�RQ�
WKH�LPSRUWDQFH�RI�JXDUGLQJ�WKH�WKUXVW�OHYHUV��7KH�H[LVWLQJ�WKUXVW�VHWWLQJ�FDOORXW�LQ�WKH�take-off 
procedure�FRXOG�EH�UHIHUUHG�WR��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� $LUFUDIW� PDQXIDFWXUHU� VKRXOG� VWXG\� WKH�
EHQHILWV�RI�DGGLQJ�FDOORXWV�RQ�IOLJKW�PRGH�DQQXQFLDWLRQV��)0$��FKDQJHV�WR�WKH�Go-Around and 
Missed Approach Procedure��DQG�DPHQG�WKH�FCOM�DQG�FCTM�DFFRUGLQJO\��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�$LUFUDIW�0DQXIDFWXUHU�FRQGXFW�D�VDIHW\�VWXG\�
WR�GHWHUPLQH�WKH�EHQHILWV�RI�GHYHORSLQJ�D�FRPPRQ�SURFHGXUH�IRU�QRUPDO�JR�DURXQG�DQG�PLVVHG�
DSSURDFK��7KLV�SURFHGXUH�VKRXOG�FRQVLGHU�PDQXDO�DGYDQFHPHQW�RI� WKH�WKUXVW� OHYHUV�DW� ORZ�
DOWLWXGH�DQG�DIWHU�WRXFKGRZQ��DQG�WKH�UHTXLUHPHQWV�IRU�D�JR�DURXQG�LQLWLDWHG�DIWHU�WRXFKGRZQ�
LQFOXGLQJ�IODS�SRVLWLRQ��DLUFUDIW�URWDWLRQ�VSHHG�DQG�FUHZ�DZDUHQHVV�RI�DVVRFLDWHG�ZDUQLQJ�DOHUW�
PHVVDJHV���
������ )OLJKW�FUHZ�WUDLQLQJ�

7KH�&RPPDQGHU�DQG�WKH�&RSLORW�IOLJKW�WUDLQLQJ�UHFRUGV�LQGLFDWH�WKDW�WKH\�ERWK�PHW�
WKH�FRPSHWHQF\�VWDQGDUG�HVWDEOLVKHG�E\�WKH�2SHUDWRU��

(YHQ�WKRXJK�WKH�&RPPDQGHU�GLG�KDYH�FRPPHQWV�DERXW�KLV�ODQGLQJ�WHFKQLTXH�GXULQJ�
KLV� XSJUDGH� WUDLQLQJ� WR� EHFRPH� D� FRPPDQGHU�� WKH� ,QYHVWLJDWLRQ� EHOLHYHV� WKDW� WKLV� ZDV�
DSSURSULDWHO\�DGGUHVVHG�GXULQJ�WKH�VLPXODWRU�VHVVLRQV��ZKLFK�LV�UHIOHFWHG�LQ�KLV�RYHUDOO�3$0�
DFFHSWDEOH�JUDGLQJ�DQG�OLQH�RSHUDWLRQDO�IOLJKWV���

7KH� &RPPDQGHU� DQG� &RSLORW� )'0� GDWD� RQ� ODQGLQJV� LQGLFDWHG� WKDW� WKH\� QHYHU�
WRXFKHG�GRZQ�EH\RQG�WKH�WRXFKGRZQ�]RQH��

,Q� ������ WKH� &RPPDQGHU� DWWHQGHG� WKH�manual handling phase 2� WUDLQLQJ� ZKLFK�
LQFOXGHG�D�PDQXDOO\�IORZQ�JR�DURXQG�DIWHU�WRXFKGRZQ��+RZHYHU��WKLV�WUDLQLQJ�ZDV�QRW�VLPLODU�
WR�WKH�H[SHULHQFHV�RI�WKH�&RPPDQGHU�DQG�&RSLORW�GXULQJ�WKH�DWWHPSWHG�JR�DURXQG�RI�8$(�����
7KH�&RSLORW�ODFNHG�H[SRVXUH�WR�JR�DURXQG�DIWHU�WRXFKGRZQ��DV�KH�GLG�QRW�DWWHQG�WKH�manual 
handling phase 2 WUDLQLQJ��DIWHU�KH�TXDOLILHG�DV�D�%����ILUVW�RIILFHU��GXH�WR�KLV�WUDLQLQJ�VFKHGXOH��
7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�ERWK�WKH�&RPPDQGHU�DQG�WKH�&RSLORW�GLG�QRW�KDYH�VXIILFLHQW�
JXLGDQFH�RQ�KRZ�WR�SHUIRUP�D�QRUPDO�JR�DURXQG�MXVW�SULRU�WR�WRXFKGRZQ�RU�DIWHU�WRXFKGRZQ�
EHFDXVH� WKH� 2SHUDWRU¶V� WUDLQLQJ� VHVVLRQV� WKDW� WKH\� ERWK� DWWHQGHG� GLG� QRW� LQFOXGH� WKHVH�
VFHQDULRV���

7KH� &RPPDQGHU� KDG� H[SHULHQFHG� WKH� FRQGLWLRQ� RI� µWXQQHO� YLVLRQ¶� DQG� EHFRPLQJ�
IL[DWHG�RQ�D�VSHFLILF�WDVN��DV�LGHQWLILHG�E\�DQ�HYDOXDWRU�LQ�������(YHQ�WKRXJK�WKH�&RPPDQGHU�
FDPH�RXW�RI�WKH�IL[DWLRQ�DIWHU�WKH�FDOO�RI�µXQFRPIRUWDEOH¶�ZDV�PDGH��WKH�,QYHVWLJDWLRQ�EHOLHYHV�
WKDW�EHFDXVH�WKH�HYDOXDWRU�FRPPHQWHG�PHDQW�KH�KDG�D�FRQFHUQ��

7KH�2SHUDWRU¶V�crew resource management manual�VWDWHG���
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³:KHQ�ZRUNORDG�LV�KLJK��KXPDQV�WHQG�WR�EHFRPH�YLFWLPV�µDWWHQWLRQDO�VHOHFWLYLW\¶��
DV�WKHLU�EUDLQV�WU\�WR�DFFHSW�ODUJH�DQG�XQPDQDJHDEOH�FKXQNV�RI�LQIRUPDWLRQ��7KH�
HIIHFW�LV�WKDW�SLORWV�ZLOO�EHFRPH�IRFXVHG�RQ�D�WDVN��DQG�PLVPDQDJH�SULRULWLHV��7KLV�
LV�UHIHUUHG�WR�DV�µWXQQHO�YLVLRQ¶�´��

7KH�2SHUDWRU�GLG�QRW�KDYH�D�UHTXLUHPHQW�WR�UHYLHZ�FRPPHQWV�PDGH�RQ�WKH�RQOLQH�
JUDGLQJ�V\VWHP��2*6��ZKHQ�D�SLORWV¶�3$0�JUDGLQJ�PHW�WKH�2SHUDWRU¶V�DFFHSWDEOH�SURILFLHQF\�
VWDQGDUG�� 7KXV�� WKHUH�ZDV� QR� IROORZ� XS� E\� WKH�2SHUDWRU¶V� WUDLQLQJ� V\VWHP� FRQFHUQLQJ� WKH�
HYDOXDWRU¶V� FRPPHQW� DERXW� WKH� &RPPDQGHU�� 7KH� ,QYHVWLJDWLRQ� QRWHG� WKDW� WKH� HYDOXDWRU¶V�
DVVHVVPHQW�RI�WKH�&RSLORW��DV�UHFRUGHG�RQ�WKH�2*6��GLG�QRW�KDYH�D�VLPLODU�FRPPHQW�DERXW�
KLP�EHFRPLQJ�IL[DWHG�RU�EHLQJ�DIIHFWHG�E\�WXQQHO�YLVLRQ���

7KH�2*6�XVHG�E\� WKH�2SHUDWRU�RQO\� UHTXLUHG�D� UHYLHZ�E\� WKH�%���� IOHHW� WUDLQLQJ�
PDQDJHU� ZKHQ� WKH� SLORWV¶� SHUIRUPDQFH� ZDV� JUDGHG� DV� �� RU� ��� 7KLV� LQGLFDWHG� WKDW� WKH�
SHUIRUPDQFH� GLG� QRW� PHHW� WKH� UHTXLUHG� VWDQGDUG�� DQG� WKH� WUDLQLQJ� PDQDJHU� GHFLGHG� WKH�
UHTXLUHG�UHPHGLDO�DFWLRQV��7KH�2SHUDWRU¶V�WUDLQLQJ�V\VWHP�GLG�QRW�FRQWDLQ�SURFHVVHV�WR�UHYLHZ�
FRPPHQWV�RU�WR�LGHQWLI\�DQ\�WUHQGV�LQ�WKH�REVHUYDWLRQV�RI�WKH�HYDOXDWRUV���

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� 2SHUDWRU� HQKDQFH� WKH� SLORW� WUDLQLQJ� DQG�
DVVHVVPHQW� V\VWHP� WR� LQFOXGH� SURFHGXUHV� IRU� PDQDJLQJ� HYDOXDWRU� FRPPHQWV� RQ� SLORW�
SHUIRUPDQFH�LQFOXGLQJ�FRPPHQWV�RQ�SLORWV�ZKR�KDYH�PHW�WKH�FRPSHWHQF\�VWDQGDUG��
������ 6DIHW\�PDQDJHPHQW�V\VWHP�

7KH�2SHUDWRU¶V�VDIHW\�PDQDJHPHQW�V\VWHP�UHFRUGV�GLG�QRW�FRQWDLQ�D�VDIHW\�FDVH�
VWXG\�IRU�QRUPDO�JR�DURXQGV�SHUIRUPHG�FORVH�WR�WKH�UXQZD\�DQG�RU�DIWHU�WRXFKGRZQ��LQFOXGLQJ�
ZKHQ�WKH�72�*$�VZLWFKHV�EHFRPH�LQKLELWHG�GXULQJ�D�QRUPDO�JR�DURXQG���

$V� VWDWHG� LQ� WKH� DOWHUQDWLYH� WUDLQLQJ� DQG� TXDOLILFDWLRQ� SURJUDP� �$743�� UHSRUWV��
EHWZHHQ������DQG������D�QXPEHU�RI�LQDFFXUDWHO\�H[HFXWHG�DOO�HQJLQHV�RSHUDWLQJ�JR�DURXQG�
HYHQWV�ZHUH�KLJKOLJKWHG�E\�WKH�IOLJKW�GDWD�PRQLWRULQJ��)'0����

$GGLWLRQDOO\��EDVHG�RQ�KHLJKWHQHG�LQGXVWU\�FRQFHUQV�DERXW�ORVV�RI�FRQWURO�GXULQJ�KLJK�
HQHUJ\�JR�DURXQGV��DV�GRFXPHQWHG�E\�WKH�)OLJKW�6DIHW\�)RXQGDWLRQ�DQG�WKH�8QLWHG�.LQJGRP�
&LYLO� $YLDWLRQ� $XWKRULW\� �8.� &$$��� WKH� 2SHUDWRU¶V� *URXS� 6DIHW\� 'HSDUWPHQW� FRQGXFWHG� D�
VDIHW\�UHYLHZ�RI�)'0�UHFRUGHG�JR�DURXQGV��7KH�UHYLHZ�UHYHDOHG�RFFDVLRQDO�LQVWDQFHV�RI�QRQ�
FRPSOLDQFH�ZLWK�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV��ZKLFK�LQFOXGHG�ODQGLQJ�JHDU�UHWUDFWLRQ�SULRU�
WR�IODS�VHOHFWLRQ��DQG�RFFDVLRQDO�LQVWDQFHV�RI�DOWLWXGH�GHYLDWLRQV�ZKHQ�JR�DURXQGV�ZHUH�IORZQ�
ZLWKRXW�KDYLQJ�WKH�PLVVHG�DSSURDFK�DOWLWXGH�SUH�VHW��ZKLFK�OHG�WR�WKH�DLUFUDIW�H[FHHGLQJ�WKH�
LQWHQGHG�DOWLWXGH���

7KH� VDIHW\� UHYLHZ� UHVXOWV�ZHUH�SUHVHQWHG� DQG�GLVFXVVHG�E\� WKH�7UDLQLQJ�5HYLHZ�
&RPPLWWHH� LQ� -DQXDU\� ������ )ROORZLQJ� WKLV�� DOO� HQJLQHV� RSHUDWLQJ� JR�DURXQGV� IRU� YDULRXV�
UHDVRQV�DQG�IURP�YDULRXV�DOWLWXGHV�ZHUH�LQWURGXFHG�LQWR�VHYHUDO�IOLJKW�FUHZ�WUDLQLQJ�PRGXOHV��
5HODWHG�IOLJKW�FUHZ�LQIRUPDWLRQ�UHJDUGLQJ�PLVKDQGOHG�JR�DURXQGV�ZDV�DOVR�SXEOLVKHG�LQ�WKH�
2SHUDWRU¶V�IOLJKW�VDIHW\�SXEOLFDWLRQ�LQ�0D\�������

)ROORZLQJ� WKH�$FFLGHQW��DV�SDUW�RI� WKH�2SHUDWRU¶V� LQWHUQDO� LQYHVWLJDWLRQ��)'0�GDWD�
ZDV� UHYLHZHG� WR� GHWHUPLQH� WKH� WLPH� GLIIHUHQFH� EHWZHHQ� WKH� JR�DURXQG� PLVVHG� DSSURDFK�
SURFHGXUDO�UHTXLUHPHQW�RI�VHOHFWLRQ�RI�ODQGLQJ�JHDU�OHYHU�WR�µXS¶�SRVLWLRQ�DIWHU�PRYHPHQW�RI�
IODS�OHYHU�WR�IODSV����ZDV�VHOHFWHG��VLQFH�WKLV�ZDV�DVVXPHG�DV�DQ�LQGLFDWRU�RI�WKH�WLPH�DYDLODEOH�
IRU�WKH�IOLJKW�FUHZ�WR�SHUIRUP�WKH�HQJLQH�WKUXVW�YHULILFDWLRQ���

$Q�DQDO\VLV�RI�����JR�DURXQGV�VKRZHG�DQ�DYHUDJH�WLPH�EHWZHHQ�IODS�DQG�ODQGLQJ�
JHDU�OHYHU�µXS¶�VHOHFWLRQ�RI������VHFRQGV��D�WLPH�LQWHUYDO�ZKHUH�WKH�IOLJKW�FUHZ�SRWHQWLDOO\�ZHUH�
DEOH�WR�IRFXV�RQ�WKUXVW�YHULILFDWLRQ��2I�WKH�JR�DURXQGV�����SHUFHQW�VKRZHG�D�WLPH�LQWHUYDO�EHORZ�
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IRXU� VHFRQGV�� ZKLFK� LV� FRQVLGHUHG� LQVXIILFLHQW� WR� FRPSOHWH� WKH� WKUXVW� YHULILFDWLRQ� VWHS� DV�
UHTXLUHG�E\�WKH�QRUPDO�JR�DURXQG�SURFHGXUH���

7KH� 2SHUDWRU¶V� LQWHUQDO� DFFLGHQW� LQYHVWLJDWLRQ� FRQFOXGHG� WKDW� DOWKRXJK� WKH�
PRQLWRULQJ�RI�WKH�WLPH�EHWZHHQ�IODS�DQG�ODQGLQJ�JHDU�OHYHU�µXS¶�VHOHFWLRQ�GXULQJ�JR�DURXQGV�LV�
D�JRRG�SDUDPHWHU�WR�PRQLWRU�WKH�WKUXVW�YHULILFDWLRQ�SURFHGXUDO�VWHS��WKH�DEVHQFH�RI�D�UHIHUHQFH�
HYHQW��VXFK�DV�WKH�8$(����$FFLGHQW��GLG�QRW�SURPSW�WKH�2SHUDWRU�WR�DQDO\]H�WKH�DYDLODEOH�
)'0�GDWD�LQ�WKH�UHTXLUHG�FRQWH[W�WR�LGHQWLI\�WKH�UHODWHG�ODWHQW�LVVXH��

7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�SUHGLFWLRQV�RI�D�PXOWL�OD\HUHG�IDLOXUH�RI�WKH�VDIHW\�QHW�
DUH� D� FKDOOHQJH� IRU� D� VDIHW\� PDQDJHPHQW� V\VWHP�� +RZHYHU�� VRPH� IDFWRUV� DQG�
UHFRPPHQGDWLRQV�SHUWLQHQW�WR�WKH�8$(����$FFLGHQW�ZHUH�SUHVHQW�ZLWKLQ�WKH�LQGXVWU\�EXW�ZHUH�
QRW�DQDO\]HG�LQ�FRQWH[W�ZLWK�WKUXVW�YHULILFDWLRQ�GXH�WR�WKH�DEVHQFH�RI�D�UHIHUHQFH�HYHQW��,W�LV�
WKHUHIRUH�EHOLHYHG�WKDW�WKH�NH\�WR�D�SURDFWLYH�606�LV�D�FRRUGLQDWHG�DQG�VWUXFWXUHG�GDWD�VKDULQJ�
LQLWLDWLYH�ZLWKLQ�WKH�LQGXVWU\��VSHDUKHDGHG�E\�WKH�DLUFUDIW�PDQXIDFWXUHUV��7KLV�$FFLGHQW�FRXOG�
SRWHQWLDOO\�OHDG�WR�D�VHW�RI�LGHQWLILHG�SUHFXUVRUV�EHLQJ�VKDUHG�ZLWKLQ�WKH�LQGXVWU\��WR�EH�DGRSWHG�
DQG�PRQLWRUHG�E\�LQGLYLGXDO�DLUOLQHV¶�)'0�SURJUDPV��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WR�WKH�2SHUDWRU�D�VDIHW\�PDQDJHPHQW�V\VWHP�UHYLHZ�
DQG�HQKDQFHPHQW�RI�WKH�JR�DURXQG�WUDLQLQJ�VWDQGDUGV�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�DYDLODEOH�
DQDO\WLFDO�IOLJKW�PRQLWRULQJ�GDWD�DV�ZHOO�DV�WKH�UHFRPPHQGDWLRQV�PDGH�ZLWKLQ�WKH�LQGXVWU\��H�J��
8QLWHG� .LQJGRP�&LYLO� $YLDWLRQ� $XWKRULW\� Information Notice No. IN-2013/198 ±�Go-around 
Training for Aeroplanes.�

7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�WKH�)'0�GDWD�SURYLGHG�E\�WKH�2SHUDWRU�IRU�WKH�JR�
DURXQGV� DV� ZHOO� DV� WKH� ,QYHVWLJDWLRQ� ILQGLQJV� UHODWHG� WR� 8$(���� WLPLQJV� LQ� H[HFXWLQJ� WKH�
QRUPDO�JR�DURXQG�SURFHGXUDO�VWHSV��FDQ�EH�XWLOL]HG�E\�WKH�DYLDWLRQ�LQGXVWU\�WR�HQKDQFH�VDIHW\���

$V�DQ�H[DPSOH��WKH�WLPH�GLIIHUHQFH�EHWZHHQ�ODQGLQJ�JHDU�DQG�IODS�VHOHFWLRQV�GXULQJ�
JR�DURXQGV��LQGLFDWHV�WKH�WLPH�DYDLODEOH�IRU�WKUXVW�YHULILFDWLRQ�DQG�LGHQWLILHV�D�SRWHQWLDO�ODFN�RI�
WLPH��ZKHQ�WKH�WLPH�SHULRG�EHWZHHQ�VHOHFWLRQV�LV�WRR�VKRUW��7KLV�SUHFXUVRU�WR�D�SRWHQWLDO�JR�
DURXQG�ZLWK�LQVXIILFLHQW�WKUXVW�FDQ�EH�LGHQWLILHG�WKURXJK�DQ�DLU�RSHUDWRU¶V�)'0�SURJUDP��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�,&$2��WRJHWKHU�ZLWK�SDUWLFLSDWLRQ�RI�WKH�DLUFUDIW�
PDQXIDFWXUHUV��WR�VWXG\�WKH�EHQHILW�RI�HVWDEOLVKLQJ�D�JOREDO��FRRUGLQDWHG�DQG�VWUXFWXUHG�GDWD�
VKDULQJ�ZLWKLQ�WKH�LQGXVWU\��ZKLFK�GHULYHV�WKH�SUHFXUVRUV�WR�DFFLGHQWV�DQG�VHULRXV�LQFLGHQWV��
7KLV�LQLWLDWLYH�VKRXOG�SURYLGH�FOHDU�JXLGDQFH�RQ�KRZ�WKHVH�SUHFXUVRUV�FDQ�EH�LGHQWLILHG�WKURXJK�
GDWD�DQDO\VLV��

���� )OLJKW�&UHZ�3HUIRUPDQFH�
7KH� ,QYHVWLJDWLRQ� DQDO\]HG� WKH� IOLJKW� FUHZ� SHUIRUPDQFH� EDVHG� RQ� LQIRUPDWLRQ�

FROOHFWHG�IURP�YDULRXV�VRXUFHV�LQFOXGLQJ�LQWHUYLHZV��IOLJKW�GDWD�UHFRUGLQJV��WUDLQLQJ�UHFRUGV�DQG�
DGKHUHQFH�WR�SURFHGXUHV��7KLV�VHFWLRQ�GHVFULEHV�WKH�KXPDQ�IDFWRUV�ZKLFK�KDG��PRVW�OLNHO\��
DIIHFWHG�WKH�IOLJKW�FUHZ�SHUFHSWLRQV��GHFLVLRQV��DQG�DFWLRQV�DW�WKH�WLPH�RI�WKH�$FFLGHQW���
������ )DWLJXH��

$�QXPEHU�RI�IDFWRUV�GHWHUPLQH�WKH�IDWLJXH�OHYHO�RI�D�IOLJKW�FUHZ�DW�DQ\�WLPH�RI�WKH�GD\��
7KH� ,QYHVWLJDWLRQ� FRQVLGHUHG� WKH� IOLJKW� FUHZ¶V� SUHYLRXV� ���GD\� VKLIW� URVWHU�� ���KRXU� VOHHS�
SDWWHUQ�� UHVW� SHULRGV�� WKHLU� &95� UHFRUGHG� VSHHFK� SDWWHUQ� DQG� UHVSRQVH� WLPHV� WR� $7&�
FRPPXQLFDWLRQV��WKH�WLPH�RI�GD\�LQ�UHODWLRQ�WR�WKH�IOLJKW�FUHZ¶V�FLUFDGLDQ�UK\WKP��DQG�WKH�IOLJKW�
FUHZ¶V�VHOI�DVVHVVHG�SK\VLFDO�ILWQHVV�OHYHO�DQG�DOHUWQHVV�DW�WKH�WLPH�RI�WKH�$FFLGHQW���

7KH�,QYHVWLJDWLRQ�FRQFOXGHG�WKDW�WKH�&RPPDQGHU�DQG�WKH�&RSLORW�ZHUH�DGHTXDWHO\�
UHVWHG�DQG�DOHUW�DW�WKH�WLPH�RI�WKH�$FFLGHQW��DQG�WKHUH�ZHUH�QR�VLJQV�RI�IDWLJXH��
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������ &RFNSLW�DXWKRULW\�JUDGLHQW��
7KH�,QYHVWLJDWLRQ�HYDOXDWHG�UHFRUGHG�FRQYHUVDWLRQV�IURP�WKH�&95�DQG�GHWHUPLQHG�

WKDW�WKH�FRFNSLW�DXWKRULW\�JUDGLHQW�ZDV�DSSURSULDWH�IRU�WKH�FRPSRVLWLRQ�RI�WKH�IOLJKW�FUHZ��7KH�
&RPPDQGHU�GLVSOD\HG�DQ�DSSURSULDWH�OHYHO�RI�DXWKRULW\�DQG�DFWLYHO\�UHTXHVWHG�DQG�OLVWHQHG�WR�
LQSXW�IURP�WKH�&RSLORW��(YHQ�WKRXJK�WKH�$FFLGHQW�IOLJKW�ZDV�WKH�ILUVW�RFFDVLRQ�RQ�ZKLFK�ERWK�
IOLJKW� FUHZPHPEHUV� KDG� IORZQ� WRJHWKHU�� WKURXJKRXW� WKH� UHFRUGLQJ� WKHUH� ZDV� QR� FRQIXVLRQ�
DERXW� WKH� UROH� WKDW� HDFK� IOLJKW� FUHZPHPEHU� RFFXSLHG�� &XOWXUDO� IDFWRUV�� ZKLFK� FRXOG� KDYH�
LQIOXHQFHG�WKH�FRFNSLW�DXWKRULW\�JUDGLHQW��ZHUH�QRW�LGHQWLILHG��

7KH�,QYHVWLJDWLRQ�FRQFOXGHG�WKDW�WKH�WUDQV�FRFNSLW�JUDGLHQW�ZDV�QRW�D�IDFWRU�LQ�WKH�
$FFLGHQW���
������ )OLJKW�FUHZ�FRPPXQLFDWLRQ�

7KH�&95�UHFRUGLQJV�VKRZHG�WKDW�WKH�IOLJKW�FUHZ�ZHUH�PDLQWDLQLQJ�QRUPDO�RSHUDWLRQDO�
FRFNSLW� FRPPXQLFDWLRQ� LQ� DFFRUGDQFH� ZLWK� WKH� 2SHUDWRU¶V� sterile flight deck 52  SROLF\��
2SHUDWLRQDO� FDOOV� DQG� LQVWUXFWLRQV�ZHUH� DFNQRZOHGJHG� E\� ERWK� FUHZPHPEHUV� LQ� D� SURPSW�
PDQQHU��7KH�UHFRUGLQJ� LQGLFDWHG�� IURP�WKH�WRQH�RI� WKH�YRLFHV�� WKDW� WKH�FUHZ�ZHUH�DOHUW�DQG�
FRPIRUWDEOH�ZLWK�WKH�ZRUNORDG�GXULQJ�WKH�DSSURDFK�DQG�ODQGLQJ��

7KH� ,QYHVWLJDWLRQ� UHYLHZHG� WKH� UHFRUGHG� YHUEDO� LQWHUDFWLRQV� EHWZHHQ� WKH�
&RPPDQGHU�DQG�&RSLORW�DV�WKH�$LUFUDIW�IORDWHG�RYHU�WKH�UXQZD\�DQG�GXULQJ�WKH�DWWHPSWHG�JR�
DURXQG��7KH� UHFRUGLQJV� LQGLFDWHG� WKDW� WKH�FUHZPHPEHUV�ZHUH�DZDUH�RI� WKH�YHUEDO�FDOORXWV�
UHTXLUHG�E\� WKH�2SHUDWRU¶V�Go-Around and Missed Approach Procedure��(YHQ� WKRXJK� LW� LV�
VWDWHG� LQ� WKH�FCOM Appendix 1 – Standard Calls, WKH�2SHUDWRU¶V�FCOM  ֩ Go-Around and 
Missed Approach Procedure GRHV�QRW�UHTXLUH�WKH�SLORW�IO\LQJ�WR�FDOO�RXW�µ*2�$5281'¶����

7KH�YHULILFDWLRQ�RI�WKUXVW�LQFUHDVH�DQG�WKUXVW�VHWWLQJ�DUH�VLOHQW�LWHPV�LQ�WKH�Go-Around 
and Missed Approach 3URFHGXUH� DQG� WKHUHIRUH� ZHUH� QRW� UHFRUGHG�� 7KH� &95� UHFRUGLQJ�
LQGLFDWHG�WKDW�WKH�IOLJKW�FUHZ�GLG�QRW�QRWLFH�WKDW�WKH�HQJLQHV�KDG�UHPDLQHG�LQ�LGOH�WKUXVW�DIWHU�
WKH�72�*$�VZLWFK�ZDV�SXVKHG��
������ )OLJKW�KDQGOLQJ��

$FFRUGLQJ� WR� WKH�2SHUDWRU¶V�operations manual, WKH� SLORW� IO\LQJ� LV� UHVSRQVLEOH� IRU�
FRQWUROOLQJ� WKH� YHUWLFDO� DQG� KRUL]RQWDO� IOLJKW� SDWK�� DQG� IRU� WKH� HQHUJ\� PDQDJHPHQW� RI� WKH�
DLUFUDIW��7KH�SLORW� IO\LQJ� UHFHLYHV� UHOHYDQW� LQIRUPDWLRQ� IRU� WKLV� WDVN� IURP� WKH� YDULRXV�DLUFUDIW�
LQGLFDWLRQ�V\VWHPV��WKH�SLORW�PRQLWRULQJ��DQG�H[WHUQDO�FOXHV��7KH�SLORW�PRQLWRULQJ�LV�UHVSRQVLEOH�
IRU� PRQLWRULQJ� WKH� DFWLRQV�� RU� RPLVVLRQ� RI� DFWLRQV�� RI� WKH� SLORW� IO\LQJ�� SURYLGLQJ� HIIHFWLYH�
FURVVFKHFNV� DQG� EDFNXS�� IROORZHG� E\� DSSURSULDWH� FRPPXQLFDWLRQ� DQG� LQWHUYHQWLRQ�� ZKHQ�
UHTXLUHG��

'XH�WR�WKH�$7,6�UHSRUWHG�PRGHUDWH�ZLQGVKHDU�ZDUQLQJ��WKH�&RPPDQGHU��DV�WUDLQHG��
SHUIRUPHG�WKH�EULHI� IRU�D�ZLQGVKHDU�HVFDSH�PDQHXYHU DQG�UHPLQGHG�WKH�&RSLORW� WKDW� WKHUH�
VKRXOG�EH�QR�FRQILJXUDWLRQ�FKDQJH� LQ�FDVH�RI�HQFRXQWHULQJ�D�ZLQGVKHDU��7KH�&RPPDQGHU�
VWDWHG�WKDW�EHFDXVH�WKH�$7,6�ZLQGVKHDU�ZDUQLQJ�GLG�QRW�FRQWDLQ�DQ\�DGGLWLRQDO�LQIRUPDWLRQ��
KH�GLG�QRW�WKLQN�WKHUH�ZDV�D�WKUHDW�WR�WKH�VDIH�ODQGLQJ�RI�WKH�$LUFUDIW��

7KH�SRVVLELOLW\�RI�ZLQGVKHDU�DW�WKH�DHURGURPH�GLG�QRW�DWWUDFW�DQ\�DGGLWLRQDO�DWWHQWLRQ�
RQ�WKH�SDUW�RI�WKH�IOLJKW�FUHZ�DQG�WKH\�GLG�QRW�GLVFXVV�WKH�SRWHQWLDO�WKUHDW�GXULQJ�WKH�ZLQGVKHDU�
EULHILQJ��$V�D�UHVXOW��WKH�IOLJKW�FUHZ�GLG�QRW�XVH�WKLV�RSSRUWXQLW\�WR�UHTXHVW�DQ\�DGGLWLRQDO�VDIHW\�

�������������������������������������������������
�
���� 7KH�2SHUDWRU¶V�OM-A  ֩ Sterile Flight Deck, VWDWHG��³'XULQJ�FULWLFDO�SKDVHV�RI�IOLJKW��IOLJKW�FUHZ�VKDOO�QRW�SHUIRUP�DQ\�QRQ�

HVVHQWLDO�DFWLYLWLHV��ZKLFK�FRXOG�GLVWUDFW�RU�LQWHUIHUH�LQ�DQ\�ZD\�ZLWK�WKH�SURSHU�FRQGXFW�RI�HVVHQWLDO�GXWLHV�DQG�DFWLYLWLHV�´�
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DQG� ZHDWKHU� LQIRUPDWLRQ� IURP� DLU� WUDIILF� FRQWURO�� %HVLGHV� WKH� PHQWLRQ� RI� QR� FRQILJXUDWLRQ�
FKDQJH��DQG�HYHQ�WKRXJK�LW�ZDV�QRW�D�IOLJKW�RSHUDWLRQV�EULHILQJ�SURFHGXUDO�UHTXLUHPHQW�RI�WKH�
2SHUDWRU�� WKH� IOLJKW� FUHZ�GLG�QRW� FRQVLGHU� LW� QHFHVVDU\� WR� UHDSSUDLVH� WKHPVHOYHV�DV� WR� WKH�
DGGLWLRQDO�DFWLRQV�DQG�PRQLWRULQJ�UHTXLUHG�LQ�FDVH�RI�D�ZLQGVKHDU�HQFRXQWHU�DQG�H[HFXWLRQ�RI�
WKH�HVFDSH�PDQHXYHU���

7KH�$LUFUDIW�ZLQGVKHDU�DOHUWLQJ�V\VWHPV�DUH�GHVLJQHG�QRW�WR�JLYH�DOHUWV�EHORZ����IW�
IRU�WKH�ZHDWKHU�UDGDU�3:6�DQG����IW�IRU�(*3:6�LPPHGLDWH�DOHUWV��%HORZ����IW�WKH�IOLJKW�FUHZ��
HVSHFLDOO\� WKH�SLORW�PRQLWRULQJ��VKRXOG�EH�DOHUW� WR�VXGGHQ�FKDQJHV� LQ� WKH�DLUFUDIW� IOLJKW�SDWK�
HVSHFLDOO\� ZLWK� UHIHUHQFH� WR� DLUVSHHG�� YHUWLFDO� VSHHG� DQG� SLWFK� FKDQJHV� HVSHFLDOO\� ZKHQ�
ZLQGVKHDU�LV�IRUHFDVW��)RU�8$(�����ERWK�IOLJKW�FUHZPHPEHUV¶�DWWHQWLRQ�ZDV�PDLQO\�IRFXVHG�
RXWVLGH�RQ�WKH�UXQZD\�DV�WKH�$LUFUDIW�SDVVHG�RYHU�WKH�WKUHVKROG��3URYLGHG�WKDW�WKH�DLUVSHHG�
ZDV�PRQLWRUHG�DIWHU�WKH�$�7�PRGH�FKDQJHG�WR�µ,'/(¶��WKH�&RSLORW�DV�WKH�SLORW�PRQLWRULQJ�ZRXOG�
KDYH�REVHUYHG�WKDW�WKH�DLUVSHHG�KDG�VWDUWHG�WR�LQFUHDVH�EHORZ���IW�UDGLR�DOWLWXGH�LQVWHDG�RI�
GHFUHDVLQJ�WRZDUGV�WKH�ODQGLQJ�UHIHUHQFH�VSHHG�95()��RI�����NW��

7KH� ,QYHVWLJDWLRQ� EHOLHYHV� WKDW� KDG� WKH� 8$(���� IOLJKW� FUHZ� REVHUYHG� WKH� VSHHG�
LQFUHDVH�RI����NW�WKDW�RFFXUUHG�RYHU�D�IRXU�VHFRQG�SHULRG��WKH�&RPPDQGHU�PD\�KDYH�EHHQ�
SURPSWHG� WR�H[HFXWH�D�JR�DURXQG�EHIRUH� WKH�$LUFUDIW� KDG� WRXFKHG�GRZQ��7KLV� OLNHOLKRRG� LV�
EDVHG�RQ� WKH�&RPPDQGHU¶V�H[SHULHQFH�RI�DSSUR[LPDWHO\� IRXU�PRQWKV�EHIRUH� WKH�$FFLGHQW��
ZKHQ�KH�SHUIRUPHG�D�QRUPDO�SURFHGXUDO�JR�DURXQG�EHFDXVH�WKH�DSSURDFK�EHFDPH�XQVWDEOH�
GXH�WR�D�UDSLG�VSHHG�LQFUHDVH��

7KH� &RPPDQGHU� SHUFHLYHG� WKDW� WKH� $LUFUDIW� IORDWHG� RYHU� WKH� UXQZD\� DV� D�
FRQVHTXHQFH�RI�DQ�HQYLURQPHQWDO�HIIHFW�FDXVHG�E\�ZKDW�KH�H[SUHVVHG�DV�³7KHUPDOV´��7KH�
&RSLORW� KDG� WKH� VDPH� SHUFHSWLRQ� ZKLFK� KH� H[SUHVVHG� E\� UHVSRQGLQJ� ³&KHFN´� WR� WKH�
&RPPDQGHU¶V�FDOO��7KH�VLPLODU�SHUFHSWLRQ53�RI�ERWK�IOLJKW�FUHZPHPEHUV�FDXVHG�WKHP�QRW�WR�
QRWLFH�WKDW�WKH�H[WHQGHG�IORDW�ZDV�DV�D�UHVXOW�RI�WKH�LQFUHDVHG�SHUIRUPDQFH�RI�WKH�$LUFUDIW�DV�
LW�JDLQHG�DGGLWLRQDO�DLUVSHHG�RI����NW������NW�WR�����NW��GXH�WR�WKH�ZLQG�VKLIW�DIWHU�WKH�$LUFUDIW�
KDG�SDVVHG��� IW� UDGLR�DOWLWXGH��$V�D� UHVXOW� RI� WKH� IOLJKW� FUHZ¶V�VKDUHG�PHQWDO�PRGHO� RI� WKH�
$LUFUDIW�VWDWH��WKH\�ZHUH�VWLOO�FRPIRUWDEOH�WR�FRQWLQXH�ZLWK�WKH�ODQGLQJ�DW�WKLV�SRLQW���

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�GXULQJ�D�ZLQGVKHDU�ZDUQLQJ��WKH�IOLJKW�FUHZ�VKRXOG�
EH�SDUWLFXODUO\�DWWHQWLYH�WR�DLUFUDIW�SHUIRUPDQFH�FKDQJHV�E\�HIIHFWLYH�PRQLWRULQJ�RI�WKH�IOLJKW�
LQVWUXPHQWDWLRQ�� 7KLV� LV� DOVR� VWDWHG� LQ� WKH� FCOM Supplementary Procedure – Adverse 
Weather – Precautions – Approach and Landing IRU�IOLJKW�FUHZ�WR�FORVHO\�PRQLWRU�DQG�FDOORXW�
GHYLDWLRQV�LQ�WKH�YHUWLFDO�VSHHG��DOWLPHWHUV�DQG�JOLGH�VORSH��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�2SHUDWRU�UHLWHUDWH�WR�IOLJKW�FUHZ�WKH�HIIHFWV�
RQ�DLUFUDIW�SHUIRUPDQFH�GXH�WR�ZLQG�FKDQJHV�WKDW�FDQ�DIIHFW�WKH�ODQGLQJ��DQG�WKH�VLJQLILFDQFH�
RI�HIIHFWLYH�PRQLWRULQJ�RI�WKH�IOLJKW�LQVWUXPHQWDWLRQ�GXULQJ�D�ZLQGVKHDU�ZDUQLQJ��

7KH�&RPPDQGHU�DQG� WKH�&RSLORW�KDG�D�FRPELQHG������� IOLJKW�KRXUV�RQ� WKH�%����
RYHU�D�SHULRG�RI�VHYHQ�\HDUV��7KH�8$(����JR�DURXQG�DWWHPSW�ZDV�WKHLU�ILUVW�H[SRVXUH��HLWKHU�
LQ�OLQH�RSHUDWLRQ�RU�LQ�WKH�VLPXODWRU�WR�D�QRUPDO�JR�DURXQG�ZKHUH�WKH�$LUFUDIW�ZDV�FORVH�WR�WKH�
UXQZD\��,Q�DGGLWLRQ��WKH\�ZRXOG�QRW�KDYH�H[SHULHQFHG�D�OLQH�RSHUDWLRQDO�IOLJKW�DQG�RU�H[SRVXUH�
WR� VLPXODWHG�QRUPDO�JR�DURXQG�ZKHQ� WKH�72�*$�VZLWFKHV�EHFRPH� LQKLELWHG��7KXV�� IRU� WKH�
8$(����IOLJKW�FUHZ��WKHLU�PRVW�UHFHQW�PHPRU\�ZRXOG�EH�WKDW�RI�D�QRUPDO�JR�DURXQG�EHIRUH�

�������������������������������������������������
�
���� 7KH�&LYLO�$YLDWLRQ�$XWKRULW\�RI� WKH�8QLWHG�.LQJGRP��8.�&$$���Civil Aviation Publication (CAP) 737�– Flight-crew human 

factors handbook,�������
�
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WRXFKGRZQ�E\�XVH�RI� WKH�72�*$�VZLWFKHV� WR� LQLWLDWH� WKH�$�7� WR�DXWRPDWLFDOO\�DSSO\�HQJLQH�
WKUXVW�GXULQJ�WKH�JR�DURXQG���

7KH�2SHUDWRU¶V�OM-A�SROLF\�WKDW�WKH�$�7�ZDV�XVHG�IRU�DOO�IOLJKW�SKDVHV�ZDV�IXUWKHU�
FRQGLWLRQHG�LQ�SLORWV�GXULQJ�VLPXODWRU�WUDLQLQJ�VHVVLRQV��DV�WKH�PDMRULW\�RI�QRUPDO�JR�DURXQGV�
ZHUH�SHUIRUPHG�EHIRUH�WRXFKGRZQ�DQG�LQLWLDWHG�E\�SXVKLQJ�WKH�72�*$�VZLWFKHV��5HOLDQFH�RQ�
DXWRPDWLRQ�ZDV�DOVR�UHTXLUHG�GXULQJ�WDNHRII��DV�SLORWV�ZHUH�UHTXLUHG�WR�SXVK�WKH�72�*$�VZLWFK�
EHORZ����NW�IRU�WKH�$�7�WR�DGYDQFH�WKH�WKUXVW�OHYHUV��:KHQ�WKH�&RPPDQGHU�RI�(.����SXVKHG�
WKH�72�*$�VZLWFK��KLV�H[SHFWDWLRQ�ZDV� WKDW� WKH�DXWRPDWLRQ�RI� WKH�$�7�ZRXOG� UHVSRQG�DQG�
DXWRPDWLFDOO\�PDQDJH�WKH�HQJLQH�WKUXVW�GXULQJ�WKH�JR�DURXQG��&RQVLGHULQJ�WKH�&RPPDQGHUV¶�
LQDFFXUDWH�VLWXDWLRQ�DZDUHQHVV�RI�WKH�$LUFUDIW�VWDWH��WKDW�WKH�$LUFUDIW�KDG�QRW�WRXFKHG�GRZQ��
KLV�DFWLRQ�LQ�SXVKLQJ�WKH�72�*$�VZLWFK�ZDV�LQ�DFFRUGDQFH�ZLWK�KLV�WUDLQLQJ��

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� WKH� IOLJKW� FUHZ� UHOLHG� RQ� WKH� $LUFUDIW� $�7�
DXWRPDWLRQ����DQG�GLG�QRW�H[HFXWH�WKH�JR�DURXQG�SURFHGXUDO�VWHSV�WKRURXJKO\�DV�WKH�$LUFUDIW�
ZDV�JDLQLQJ�KHLJKW�ZKLOH�WKH�HQJLQH�WKUXVW�OHYHUV�UHPDLQHG�DW�LGOH��7KHLU�DFWLRQV�FRXOG�KDYH�
EHHQ�FRQGLWLRQHG�E\� WKH� WUDLQLQJ�VHVVLRQV�ZKHUH� WKH\�KDG�H[HFXWHG� WKH�QRUPDO�JR�DURXQG�
SURFHGXUHV�ZKHQ�WKH�$�7�ZRXOG�KDYH�DXWRPDWLFDOO\�DSSOLHG�JR�DURXQG�WKUXVW�DIWHU�WKH�72�*$�
VZLWFK�ZDV� SXVKHG��7KH�&RPPDQGHU� LQLWLDWHG�D� QRUPDO� JR�DURXQG� LQ� DFFRUGDQFH�ZLWK� KLV�
WUDLQLQJ�IRU�D�JR�DURXQG�EHIRUH�WRXFKGRZQ��+H�SXVKHG�WKH�72�*$�VZLWFK�EHOLHYLQJ�WKDW�WKH�
$LUFUDIW�ZDV�LQ�WKH�µDLU¶�PRGH��DQG�WKDW�WKH�QRUPDO�JR�DURXQG�SURFHGXUH�ZDV�DSSOLFDEOH��

7KH�IOLJKW�FUHZ�KDG�SHUIRUPHG�QXPHURXV�IOLJKWV�DW�20'%��ZKLFK�LQFOXGHG�ODQGLQJV�
GXULQJ�SHULRGV�RI�HOHYDWHG�DPELHQW�WHPSHUDWXUHV��7KH\�ZHUH�DZDUH�RI�WKH�HIIHFWV�RI�WKHUPDOV��
WKH�SK\VLFDO�OD\RXW�RI�WKH�UXQZD\�LQFOXGLQJ�WKH�GLVSODFHG�WKUHVKROG��DQG�UXQZD\�PDUNLQJV�DQG�
VORSH��'XULQJ� WKHLU� LQWHUYLHZV�� WKH\�GLG�QRW� LQGLFDWH� WKDW� WKHLU�SHUIRUPDQFH�ZDV�DIIHFWHG�E\�
HQYLURQPHQWDO�FRQGLWLRQV�RU�E\�YLVXDO�LOOXVLRQ�GXULQJ�WKH�DSSURDFK��ODQGLQJ��RU�WKH�DWWHPSWHG�
JR�DURXQG��

:KHQ�WKH�GHFLVLRQ�ZDV�PDGH�WR�JR�DURXQG��WKH�IOLJKW�FUHZ�EHFDPH�IL[DWHG�RQ�WKH�
JR�DURXQG�PDQHXYHU�ZKLFK�VHYHUHO\�DIIHFWHG�WKHLU�VLWXDWLRQ�DZDUHQHVV�RI�WKH�$LUFUDIW�VWDWH��
LQFOXGLQJ� ODFN�RI�DZDUHQHVV�RI� WKH�DXWRWKURWWOH�PRGH����7KH� WDQJLEOH�FOXHV�DYDLODEOH� WR� WKH�
IOLJKW� FUHZ� WKDW� WKH� $LUFUDIW� KDG� WRXFKHG� GRZQ� ZHUH� WKH� WZR� SDUWLDO� GHSOR\PHQWV� RI� WKH�
VSHHGEUDNH�OHYHU��SK\VLFDO�VHQVDWLRQ�RI�WKH�ODQGLQJ�DQG�WKH�FKDQJH�RI�FRFNSLW�HQYLURQPHQWDO�
VRXQG��7KHVH�FOXHV�ZHUH�QRW�QRWLFHG�EHFDXVH�WKH�&RPPDQGHU�KDG�DOUHDG\�LQLWLDWHG�WKH�JR�
DURXQG�DQG�WKH�DWWHQWLRQ�RI�WKH�IOLJKW�FUHZ�ZDV�RXWVLGH�WKH�FRFNSLW��

7KH�&RPPDQGHU�VWDWHG�WKDW�KH�EHFDPH�IL[DWHG�RQ�WKH�JR�DURXQG�DQG�GHVFULEHG�LW�
DV�³WXQQHO�YLVLRQHG´���(YHQ�WKRXJK�WKH�&RPPDQGHU�KDG�VWDWHG�WKDW�KLV�KDQG�UHPDLQHG�RQ�WKH�
WKUXVW�OHYHU��KLV�PHPRU\�RI�ZKDW�KDSSHQHG�GXULQJ�WKLV�µWXQQHO�YLVLRQ¶�SHULRG�FRXOG�KDYH�DOVR�
EHHQ�DIIHFWHG��7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�WKH�&RPPDQGHU¶V�DWWHQWLRQDO�WXQQHOOLQJ���ZDV�
PRVW�OLNHO\�UHODWHG�WR�WKH�VLWXDWLRQDO�VWUHVV���UHODWHG�WR�WKH�LQFUHDVHG�PHQWDO�ZRUNORDG�RI�WKH�
�������������������������������������������������
�
��� &LYLO�$YLDWLRQ�$XWKRULW\��&$$��Paper 2004/10�±�Flight Crew Reliance on Automation.�
� �
��� $XWRPDWLRQ�PRGH�HUURUV�DUH�DPRQJ�WKH�PRVW�FRPPRQ�RQ�DGYDQFHG�DLUFUDIW��,QWHUQDWLRQDO�-RXUQDO�RI�$YLDWLRQ�3V\FKRORJ\�	�

+XPDQ�)DFWRUV��6DUWHU�	:RRGV���
�
��� 6WDWHG�E\�)UDQFH�%XUHDX�G¶(QTXrWHV�HW�G¶$QDO\VHV��%($��±�Study of Airplane State Awareness during Go-Around�±�������

WKLV�SKHQRPHQRQ��FDOOHG�FKDQQHOL]HG�DWWHQWLRQ� LV�GHILQHG�DV�EHLQJ� ³WKH�DOORFDWLRQ�RI�DWWHQWLRQ� WR�D�SDUWLFXODU�FKDQQHO�RI�
LQIRUPDWLRQ�� GLDJQRVWLF� K\SRWKHVLV� RU� WDVN� JRDO�� IRU� D� GXUDWLRQ� WKDW� LV� ORQJHU� WKDQ� RSWLPDO�� JLYHQ� WKH� H[SHFWHG� FRVW� RI�
QHJOHFWLQJ�HYHQWV�RQ�RWKHU�FKDQQHOV��IDLOLQJ�WR�FRQVLGHU�RWKHU�K\SRWKHVHV��RU�IDLOLQJ�WR�SHUIRUP�RWKHU�WDVNV´��:LFNHQV���������

�
��� 1DWLRQDO� $HURQDXWLFV� DQG� 6SDFH� $GPLQLVWUDWLRQ� �1$6$��NASA/TM-2015-218930 - Effects of Acute Stress on Aircrew 

Performance: Literature Review and Analysis of Operational Aspects.�
� �
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JR�DURXQG��7KLV�PRVW�OLNHO\�DIIHFWHG�KLV�SHUIRUPDQFH�DV�KH�PLVVHG�VHYHUDO�FOXHV�GXULQJ�WKH�
VL[�VHFRQGV� WRXFKGRZQ�DV�ZHOO�DV�KH�GLG�QRW� UHDOLVH� WKDW� WKHUH�ZDV�QR� WDFWLOH� IHHGEDFN�RI�
WKUXVW�OHYHU�PRYHPHQW���

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� WKH� SHUIRUPDQFH� RI� ERWK� 8$(���� IOLJKW�
FUHZPHPEHUV�ZDV�PRVW�OLNHO\�DIIHFWHG�E\�VLWXDWLRQDO�VWUHVV�UHODWHG�WR�WKH�LQFUHDVHG�ZRUNORDG�
GXH�WR�WKH�JR�DURXQG�DQG�DZDUHQHVV�RI�WKH�QHHG�WR�DYRLG�D�WDLO�VWULNH�RQ�URWDWLRQ��DV�QHLWKHU�
SLORW�KDG�SK\VLFDOO\�VHQVHG�WKH�EULHI�WRXFKGRZQ�QRU�UHFRJQL]HG�WKDW�WKHUH�ZDV�D�FKDQJH�LQ�WKH�
FRFNSLW�HQYLURQPHQW�VRXQG�OHYHO�GXULQJ�WKLV�SHULRG��$GGLWLRQDOO\��D�ODFN�RI�WUDLQLQJ�LQ�FDUU\LQJ�
RXW�D�QRUPDO�JR�DURXQG�FORVH�WR�WKH�UXQZD\�VLJQLILFDQWO\�DIIHFWHG�WKH�IOLJKW�FUHZ�SHUIRUPDQFH�
LQ�D�FULWLFDO�IOLJKW�VLWXDWLRQ��ZKLFK�ZDV�GLIIHUHQW�IURP�WKDW�H[SHULHQFHG�E\�WKH�IOLJKW�FUHZ�GXULQJ�
WKHLU�VLPXODWHG�WUDLQLQJ�IOLJKWV���

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH�2SHUDWRU� HQKDQFH� WKH� VLPXODWHG� WUDLQLQJ�
VFHQDULRV� IRU� D� QRUPDO� JR�DURXQG� EHIRUH� DQG� DIWHU� WRXFKGRZQ��7KH� WUDLQLQJ�DQG� VLPXODWRU�
VHVVLRQV�VKRXOG�HPSKDVL]H�WKH�LPSRUWDQFH�RI�SHUIRUPLQJ�DQG�YHULI\LQJ�HDFK�SURFHGXUDO�VWHS��
������ )OLJKW�FUHZ�PRQLWRULQJ��

%RWK�IOLJKW�FUHZPHPEHUV�KDG�DWWHQGHG�WUDLQLQJ�RQ�PRQLWRULQJ�WHFKQLTXHV��7KHUH�ZDV�
QR�VSHFLILF�WUDLQLQJ�HPSOR\HG�E\�WKH�2SHUDWRU�WR�WUDLQ�DQG�PHDVXUH�WKH�HIIHFWLYHQHVV�RI�SLORW�
LQVWUXPHQW�VFDQQLQJ�WHFKQLTXH�DQG�LGHQWLILFDWLRQ�RI�DEQRUPDO�LQGLFDWLRQV���

$OWKRXJK�LW�ZDV�VWDWHG�LQ�WKH�FCTM  ֩  Improper Use of the Flight Director,�WKDW�WKH�
IOLJKW�GLUHFWRU�ZRXOG�SURYLGH�DFFXUDWH�SLWFK�JXLGDQFH�RQO\�DIWHU�WKH�DLUFUDIW�EHFDPH�DLUERUQH��
ERWK� 8$(���� IOLJKW� FUHZPHPEHUV� GLG� QRW� SD\� DWWHQWLRQ� WR� WKH� IOLJKW� GLUHFWRU� GXULQJ� WKH�
DWWHPSWHG�JR�DURXQG�DQG�PLVVHG�DQ�RSSRUWXQLW\�WR�LGHQWLI\�WKDW�WKH�$LUFUDIW�ZDV�QRW�FRUUHFWO\�
FRQILJXUHG�IRU�WKH�JR�DURXQG��

7KH�&RPPDQGHU�GLG�QRW�REVHUYH�WKDW�WKH�IOLJKW�GLUHFWRU�ZDV�QRW�JLYLQJ�DFFXUDWH�SLWFK�
JXLGDQFH�DQG�WKDW�WKH�)0$�PRGHV�GLG�QRW�FKDQJH�DIWHU�KH�SXVKHG�WKH�72�*$�VZLWFK��7KH�
&RSLORW��DV�WKH�SLORW�PRQLWRULQJ��DOVR�GLG�QRW�REVHUYH�WKDW�WKH�IOLJKW�GLUHFWRU�ZDV�QRW�SURYLGLQJ�
SLWFK�JXLGDQFH��$GGLWLRQDOO\��WKH�&RSLORW�GLG�QRW�PRQLWRU�WKH�$LUFUDIW�SULPDU\�IOLJKW�LQVWUXPHQWV�
DQG� GXULQJ� WKH� DWWHPSWHG� JR�DURXQG� UHVSRQGHG� WR� DQ� $7&� LQVWUXFWLRQ� MXVW� DIWHU� KH� KDG�
VHOHFWHG�WKH�ODQGLQJ�JHDU�OHYHU�WR�µXS¶��LQVWHDG�RI�FRQFHQWUDWLQJ�RQ�KLV�UROH�DV�SLORW�PRQLWRULQJ���

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�QHLWKHU�WKH�&RPPDQGHU�QRU�WKH�&RSLORW�PRQLWRUHG�
IRU�)0$�FKDQJHV�DQG�IOLJKW�GLUHFWRU�JXLGDQFH�RQ�WKH�SULPDU\�IOLJKW�GLVSOD\��3)'��EHFDXVH�D�
QXPEHU�RI�RUJDQL]DWLRQDO�IDFWRUV�LQIOXHQFHG�WKHLU�SHUIRUPDQFH��7KHVH�LQFOXGHG��WKH�2SHUDWRU¶V�
JR�DURXQG� WUDLQLQJ�VWDQGDUGV�� WKH�OM-A�SROLF\�GLG�QRW�FOHDUO\� VWDWH� WKDW�)0$�FKDQJHV�DUH�
UHTXLUHG�WR�EH�FDOOHG�GXULQJ�D�JR�DURXQG�UHJDUGOHVV�RI�WKH�SKDVH�RI�DSSURDFK�RU�ODQGLQJ��DQG�
WKH�ODFN�RI�)0$�FDOORXWV�LQ�WKH�FCOM  ֩ Go-around and Missed Approach Procedure��

)OLJKW�FUHZPHPEHUV�PXVW�FDUHIXOO\�PRQLWRU�WKH�DLUFUDIW�IOLJKW�SDWK��HQHUJ\�VWDWH�DQG�
V\VWHPV��DV�ZHOO�DV�DFWLYHO\�FURVVFKHFN�WKH�DFWLRQV�RI�WKH�RWKHU�SLORW��(IIHFWLYH�FUHZ�PRQLWRULQJ�
LV�YLWDO�LQ�HQVXULQJ�DLU�VDIHW\��:KHQ�D�FUHZPHPEHU�LGHQWLILHV�DQ�HUURU�RU�DQ�XQVDIH�DFW��WKLV�
GHWHFWLRQ�PD\�EUHDN�DQ�DGYHUVH�FKDLQ�RI�HYHQWV�DQG�SUHYHQW�DQ�DFFLGHQW��7KH�,QYHVWLJDWLRQ�
EHOLHYHV�WKDW�FUHZ�PRQLWRULQJ�SHUIRUPDQFH�FDQ�EH�VLJQLILFDQWO\� LPSURYHG�ZKHQ�EDVHG�RQ�D�
SROLF\��SURFHGXUHV�DQG�WUDLQLQJ���

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�2SHUDWRU�H[DPLQH�WKH�WUDLQLQJ�V\VWHP�DQG�
DVVHVV�LWV�DGHTXDF\�LQ�HQKDQFLQJ�WKH�VNLOOV�RI�SLORWV�LQ�PRQLWRULQJ�WKH�FRFNSLW�LQVWUXPHQWV��
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������ &UHZ�UHVRXUFH�PDQDJHPHQW�WUDLQLQJ�
%RWK� WKH�&RPPDQGHU�DQG� WKH�&RSLORW�KDG�DWWHQGHG� WKH�2SHUDWRU¶V�&50� WUDLQLQJ��

7KH�LPSRUWDQFH�RI�GHFLVLRQ�PDNLQJ��WKH�SLORW�PRQLWRULQJ�IXQFWLRQ�DQG�$7&�GLVWUDFWLRQ�ZHUH�DOO�
SUHVHQWHG�WR�WKH�IOLJKW�FUHZ��,Q�DGGLWLRQ��WKH�LPSRUWDQFH�RI�WKH�FRQFHSW�RI�DYLDWH��QDYLJDWH�DQG�
FRPPXQLFDWH�ZDV�SDUW�RI�WKH�&50�WUDLQLQJ���

5HJDUGLQJ�WKH�HYHQWV�RI�8$(����� WKH� IOLJKW�FUHZ�GLG�QRW�DSSO\� WKHLU�&50�WUDLQLQJ�
GXULQJ�WKH�DWWHPSWHG�JR�DURXQG��7KH�GHFLVLRQ�WR�JR�DURXQG�ZDV�WKH�FRUUHFW�GHFLVLRQ�DV�WKH�
2SHUDWRU¶V� SROLF\� UHTXLUHV� D�JR�DURXQG� WR� EH� IORZQ� LI� WKH�SLORW� LV� XQDEOH� WR� ODQG�ZLWKLQ� WKH�
WRXFKGRZQ� ]RQH��+RZHYHU�� RWKHU� HOHPHQWV� RI� WKH�&50� WUDLQLQJ� LQFOXGLQJ� SLORW�PRQLWRULQJ��
FDOOLQJ�)0$�FKDQJHV��DQG�$7&�FRPPXQLFDWLRQ��SOD\HG�D�SDUW�LQ�WKH�GHJUDGHG�8$(����IOLJKW�
FUHZ�SHUIRUPDQFH���

,Q�DGGLWLRQ��WKH�&RSLORW�DV�WKH�SLORW�PRQLWRULQJ�GLG�QRW�EHOLHYH�WKDW�WKHUH�ZDV�D�QHHG�
WR� TXHVWLRQ� WKH� $LUFUDIW� VWDWH� DQG� WKHUHIRUH� KH� GLG� QRW� DSSO\� WKH� &50� WULJJHU� ZRUG�
µXQFRPIRUWDEOH¶�WR�H[SUHVV�D�FRQFHUQ�GXULQJ�WKH�ODQGLQJ�DQG�JR�DURXQG��

7KH� ,QYHVWLJDWLRQ� EHOLHYHV� WKDW� FUHZ� UHVRXUFH�PDQDJHPHQW� GXULQJ� WKH� LQFUHDVHG�
ZRUNORDG� LPSRVHG� RQ� WKH� IOLJKW� FUHZ� E\� WKH� ORQJ� ODQGLQJ� DQG� DWWHPSWHG� JR�DURXQG� ZDV�
LQHIIHFWLYH��3ULRU� WR� WRXFKGRZQ�� WKH�&RPPDQGHU�KDG� WZLFH�H[SUHVVHG�KLV�SHUFHSWLRQ�DV� WR�
ZKDW�ZDV� KDSSHQLQJ� WR� WKH�$LUFUDIW� DV� LW� IOHZ�RYHU� WKH� WRXFKGRZQ� ]RQH�� (YHQ� WKRXJK� WKH�
&RPPDQGHU¶V�GHFLVLRQ�WR�IO\�D�JR�DURXQG��SHU�WKH�2SHUDWRU¶V�SROLF\��ZDV�WKH�FRUUHFW�GHFLVLRQ�
DW�QR�VWDJH�GXULQJ�WKH�ODQGLQJ�DQG�WKH�DWWHPSWHG�JR�DURXQG�GLG�WKH�&RSLORW�IHHO�XQFRPIRUWDEOH�
ZLWK�WKH�&RPPDQGHU¶V�DFWLRQV�RU�GHFLVLRQV���

7KH�LQLWLDO�FRQILUPDWLRQ�ELDV�DQG�VKDUHG�PHQWDO�PRGHO58�WKH�IOLJKW�FUHZ�KDG�VWDUWHG�WR�
GHYHORS� GXULQJ� WKH� HDUO\� VWDJH� RI� WKH� JR�DURXQG� ZDV� PRVW� OLNHO\� LQIOXHQFHG� EHFDXVH� WKH�
$LUFUDIW�ZDV�SHUIRUPLQJ�DV�H[SHFWHG�GXULQJ� WKH�FOLPE��7KH�&RPPDQGHU¶V�FRQILUPDWLRQ�ELDV�
ZDV�IXUWKHU�UHLQIRUFHG�E\�WKH�&RSLORW¶V�FDOO�RI�³SRVLWLYH�FOLPE´��7KHUH�ZDV�QR�QHJDWLYH�IHHGEDFN�
E\�WKH�&RSLORW�WR�LQIOXHQFH�WKH�&RPPDQGHU¶V�GHFLVLRQ�PDNLQJ�SURFHVV��$V�D�UHVXOW��EDVHG�RQ�
WKH�SRVLWLYH�LQSXW�IURP�WKH�&RSLORW��DQG�ZLWKRXW�WKH�&RPPDQGHU�YHULI\LQJ�WKDW�WKH�$LUFUDIW�ZDV�
LQ�D�SRVLWLYH�FOLPE��WKH�&RPPDQGHU�FRQWLQXHG�WKH�FKHFNOLVW�LWHPV�WRZDUGV�µJHDU�XS¶���

8QOLNH�WKH�VLPXODWRU�VHVVLRQ�LQ�2FWREHU������ZKHQ�WKH�&RPPDQGHU�VXIIHUHG�µWXQQHO�
YLVLRQ¶�DQG�UHFRYHUHG�ZKHQ�WKH�WULJJHU�ZRUG�µXQFRPIRUWDEOH¶�ZDV�XWWHUHG��WKH�&RSLORW�GLG�QRW�
EHOLHYH� WKDW� WKHUH� ZDV� DQ\� UHDVRQ�V�� WR� FKDOOHQJH� WKH� &RPPDQGHU¶V� DFWLRQV�� 7KH�
&RPPDQGHUV¶� GHJUDGHG� SHUIRUPDQFH� FRQWLQXHG� GXULQJ� WKH� LQLWLDO� FOLPE� EXW� KH� UHJDLQHG�
VLWXDWLRQ�DZDUHQHVV�DIWHU�WKH�$LUFUDIW�KDG�VWDUWHG�WR�VLQN�GXH�WR�WKH�ORVV�RI�DLUVSHHG��

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� WKH� ODFN� RI� DSSOLFDWLRQ� RI� &50� EHWZHHQ� WKH�
&RPPDQGHU�DQG� WKH�&RSLORW�GXULQJ� WKH�DWWHPSWHG�JR�DURXQG� OLNHO\� LQGLFDWHV� WKDW� WKH�&50�
WUDLQLQJ�WKH\�UHFHLYHG�GLG�QRW�KDYH�WKH�GHVLUHG�HIIHFWLYHQHVV��7KLV�PD\�EH�HVSHFLDOO\�WUXH�ZKHQ�
WKH� WUDLQLQJ� LV� DSSOLHG� GXULQJ� D� KLJK�ZRUNORDG� VLWXDWLRQ� VLPLODU� WR� WKDW� H[SHULHQFHG� E\� WKH�
8$(����IOLJKW�FUHZ��$V�WKH�&50�VXEMHFW�PDWWHU�H[SHUWV�DUH�QRW�UHTXLUHG�WR�DWWHQG�WKH�SLORW�
WUDLQLQJ�VLPXODWRU�VHVVLRQV��WKH�2SHUDWRU�OHDYHV�WKH�IHHGEDFN�RI�&50�WUDLQLQJ�HIIHFWLYHQHVV�
WR�WKH�WUDLQHG�HYDOXDWRUV��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�2SHUDWRU�GHWHUPLQH�WKH�HIIHFWLYHQHVV�RI�LWV�
&50�WUDLQLQJ�DQG�LPSOHPHQW�DSSURSULDWH�FKDQJHV��WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�8$(����IOLJKW�
FUHZ�SHUIRUPDQFH�UHODWHG�WR�WKLV�DFFLGHQW��

�������������������������������������������������
�
���� 7KH�&LYLO�$YLDWLRQ�$XWKRULW\�RI�WKH�8QLWHG�.LQJGRP��8.�&$$��CAP 737 – Flight crew human factors handbook��������
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����� 6DIHW\�RYHUVLJKW��
������� (PLUDWHV�

7KH� 2SHUDWRU� KDG� PHW� WKH� FRPSOLDQFH� UHTXLUHPHQWV� RI� WKH� 8$(� Civil Aviation 
Regulations�CAR-OPS 1ࡳ��Commercial & Private Air Transportation�ZLWK�UHJDUG�WR�%����JR�
DURXQG� WUDLQLQJ� LQ�D�VLQJOH�HQJLQH�VLWXDWLRQ��+RZHYHU�� WKH�CAR-OPS 1�GLG�QRW�VSHFLI\� WKDW�
WUDLQLQJ�ZDV�UHTXLUHG�IRU�UHMHFWHG�ODQGLQJ��ERXQFHG�ODQGLQJ�UHFRYHU\��JR�DURXQG�EHORZ����IW�
RU�JR�DURXQG�DIWHU�WRXFKGRZQ�XQGHU�QRUPDO�HQJLQH�SRZHU���

7KH�,QYHVWLJDWLRQ�QRWHG�WKDW�LQ�-XQH�������WKH��*&$$�LVVXHG�D�Directive59 08-2016  ֩  
Upset Prevention and Recovery Training,� ZLWK� DQ� HIIHFWLYH� GDWH� RI� LPSOHPHQWDWLRQ� IURP���
6HSWHPEHU�������7KH�UHIHUHQFHG�GRFXPHQWV�IRU�WKH�Directive�UHTXLUHG�WKDW�RSHUDWRUV�VKRXOG�
FRQGXFW�WKH�JR�DURXQG�H[HUFLVHV�IURP�YDULRXV�DOWLWXGHV�GXULQJ�WKH�DSSURDFK�ZLWK�DOO�HQJLQHV�
RSHUDWLQJ��WDNLQJ�LQWR�DFFRXQW�WKH�IROORZLQJ�FRQVLGHUDWLRQV���

³�
x� 8Q�SODQQHG�JR�DURXQGV�H[SRVH�WKH�FUHZ�WR�WKH�VXUSULVH�DQG�VWDUWOH�HIIHFW���

x� *R�DURXQGV� ZLWK� YDULRXV� DHURSODQH� >DLUFUDIW@� FRQILJXUDWLRQV� DQG� GLIIHUHQW�
ZHLJKWV��DQG�

x� %DONHG�ODQGLQJV�EHWZHHQ�GHFLVLRQ�DOWLWXGH�DQG�WRXFKGRZQ�RU�DIWHU�WRXFKGRZQ�
XQOHVV�WKUXVW�UHYHUVHUV�KDYH�EHHQ�DFWLYDWHG�´�

7KH�Directive�ZDV� LQFRUSRUDWHG� LQ� WKH� ODWHVW� UHYLVLRQ�RI� WKH�CAR-OPS 1�DIWHU� WKH�
8$(����$FFLGHQW��

$�UHYLHZ�RI�WKH�UHFRUGV�RI�WKH�*&$$�DXGLWV�RYHU�D���\HDU�SHULRG�SULRU�WR�WKH�$FFLGHQW�
VKRZHG�WKDW�WKHUH�ZHUH�ILQGLQJV�UDLVHG�FRQFHUQLQJ�WKH�2SHUDWRU¶V�IOLJKW�RSHUDWLRQV��VDIHW\�DQG�
WUDLQLQJ�DUHDV��+RZHYHU��WKHUH�ZHUH�QR�VLJQLILFDQW�ILQGLQJV�UHODWHG�WR�WKH�2SHUDWRU¶V�%����JR�
DURXQG�WUDLQLQJ�VWDQGDUGV��WKH�SLORWV¶�JUDGLQJ�V\VWHP��DQG�WKH�2SHUDWRU¶V�KD]DUG�LGHQWLILFDWLRQ�
DQG�ULVN�DQDO\VLV�V\VWHP�IRU�JR�DURXQG�SURFHGXUHV�DQG�WUDLQLQJ��

7KH� *&$$� DXGLWV� ZHUH� DOVR� FRQGXFWHG� RQ� WKH� 2SHUDWRU¶V� VDIHW\� PDQDJHPHQW�
V\VWHP��(YHQ�WKRXJK�CAR-OPS 1�UHFRPPHQGHG�WKDW�WKH�2SHUDWRU¶V�)'0�SURJUDP�LV�UHTXLUHG�
WR�EH�XQGHU�WKH�FRQWURO�RI�WKH�VDIHW\�PDQDJHPHQW�V\VWHP�SRVW�KROGHU��WKH�)'0�SURJUDP�ZDV�
PDQDJHG�E\�WKH�)OLJKW�2SHUDWLRQV�GHSDUWPHQW��7KLV�ZDV�DOVR�DQ�DXGLW�ILQGLQJ�E\�WKH�*&$$�
SULRU� WR� WKH�$FFLGHQW��+RZHYHU�� WKH�*&$$�DFFHSWHG� WKDW� WKH�)'0�SURJUDP�EH�PDLQWDLQHG�
XQGHU�)OLJKW�2SHUDWLRQV�ZLWKRXW�DQ\�FKDQJH�DV�DQ�DFFHSWDEOH�PHDQV�RI�FRPSOLDQFH�XQGHU�AC 
OPS 1.037��

7KH� ,QYHVWLJDWLRQ� EHOLHYHV� WKDW� WKHUH� ZDV� LQVXIILFLHQW� JXLGDQFH� SURYLGHG�ZLWK� WKH�
LQVSHFWRU¶V�DXGLW�FKHFNOLVW��$V�LGHQWLILHG�E\�WKH�$743�UHSRUWV� IURP�WKH�2SHUDWRU��)'0�GDWD�
LQGLFDWHG� WKDW�D�QXPEHU�RI�JR�DURXQGV�ZHUH� LQDFFXUDWHO\� IORZQ��+RZHYHU��DV� WKH�RYHUVLJKW�
IXQFWLRQ� GLG� QRW� LGHQWLI\� WKLV� DV� DQ� DUHD� RI� FRQFHUQ�� WKHUH� ZHUH� QR� DXGLW� ILQGLQJV� RQ� WKH�
2SHUDWRU¶V�JR�DURXQG� WUDLQLQJ�VWDQGDUGV� LQFOXGLQJ�JR�DURXQG� WUDLQLQJ�EHORZ���� IW�DQG�DIWHU�
WRXFKGRZQ��,Q�DGGLWLRQ��WKH�DXGLWV�GLG�QRW�LGHQWLI\�WKDW�WKH�2SHUDWRU¶V�SURFHGXUHV�DQG�WUDLQLQJ�
KDG�LQVXIILFLHQW�JXLGDQFH�WR�SLORWV�RQ�KRZ�WR�SHUIRUP�D�QRUPDO�JR�DURXQG�MXVW�SULRU�WR�DQG�DIWHU�
WRXFKGRZQ�ZKHQ�WKH�$�7�EHFRPHV�XQDEOH�WR�PRYH�WKH�WKUXVW�OHYHUV�EHFDXVH�RI�WKH�72�*$�
VZLWFK�LQKLELWLQJ�ORJLF��

�������������������������������������������������
�
���� 7KH�'LUHFWLYH�PDGH�UHIHUHQFH�WR�,&$2�Documents 9868 and 10011��DV�ZHOO�DV�WR�($6$�Annex II to ED Decision 2015/12/R�

UHODWHG�WR�$0&�DQG�*0�IRU�ORO.FC 220&230.�
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7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�*&$$�LPSOHPHQW�PHDVXUHV�WR�LPSURYH�WKH�
DXGLW� SURJUDP�� DQG� WKH� FKHFNOLVW� XVHG� E\� WKH� LQVSHFWRUV�� VR� WKDW� WKH� HIIHFWLYHQHVV� RI� WKH�
RYHUVLJKW�IXQFWLRQ�UHODWHG�WR�IOLJKW�FUHZ�WUDLQLQJ�DQG�IOLJKW�RSHUDWLRQV�LV�HQKDQFHG��
������ 0HWHRURORJLFDO�VHUYLFHV�

7KH�Civil Aviation Regulations�IRU�PHWHRURORJLFDO�VHUYLFHV��CAR Part VIII, 6XESDUW����
SURYLGH�UHTXLUHPHQWV�IRU�WKH�*&$$�DV�WKH�µ$XWKRULW\¶�JRYHUQLQJ�WKH�FHUWLILFDWLRQ�DQG�RSHUDWLRQ�
RI�RUJDQL]DWLRQV�SURYLGLQJ�PHWHRURORJLFDO�VHUYLFHV� WR�DYLDWLRQ� LQ� WKH�8QLWHG�$UDE�(PLUDWHV��
+RZHYHU�� CAR Part VIII� GRHV� QRW� JLYH� JXLGDQFH� UHJDUGLQJ� IRUHFDVWLQJ� DQG� UHSRUWLQJ� RI�
ZLQGVKHDU��

%HFDXVH�WKHUH�ZHUH�QR�VSHFLILF�UHTXLUHPHQWV�IRU�ZKDW�LV�UHTXLUHG�WR�EH�EURDGFDVWHG�
GXULQJ� D� ZLQGVKHDU� ZDUQLQJ� LQ� WKH� Civil Aviation Regulations�� WKH� ZLQGVKHDU� LQIRUPDWLRQ�
SDVVHG�WR�WKH�IOLJKW�FUHZ�RI�8$(����GLG�QRW�KDYH�DGGLWLRQDO�ORFDO�FRQFLVH�LQIRUPDWLRQ�WKDW�PD\�
KDYH�EHQHILWHG�WKHLU�DZDUHQHVV��7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�WKH�*&$$�VKRXOG�HQKDQFH�
WKH�Civil Aviation Regulations�VR�WKDW�WKHUH�LV�FODULW\�DQG�JXLGDQFH�UHJDUGLQJ�WKH�UHTXLUHPHQWV�
RI�DYLDWLRQ�PHWHRURORJ\��LQFOXGLQJ�IRUHFDVWLQJ�DQG�UHSRUWLQJ�RI�ZLQGVKHDU�DV�UHFRPPHQGHG�LQ�
,&$2�Annex 3  ֩  Meteorological Service for International Air Navigation���

$GGLWLRQDOO\��WKH�*&$$�RYHUVLJKW�IXQFWLRQ�DQG�DXGLWV�RQ�WKH�8QLWHG�$UDE�(PLUDWHV�
PHWHRURORJLFDO� FHUWLILFDWH� KROGHUV� DQG� PHWHRURORJLFDO� VHUYLFH� SURYLGHUV� DUH� SHUIRUPHG� E\�
LQVSHFWRU�V�ZKR�DUH� VXEMHFW�PDWWHU� H[SHUWV� UHVSRQVLEOH� IRU� DLU� WUDIILF� VHUYLFHV�EHFDXVH� WKH�
*&$$� GRHV� QRW� KDYH� D� WUDLQHG�� TXDOLILHG� DQG� H[SHULHQFHG� VXEMHFW� PDWWHU� H[SHUW� LQ�
PHWHRURORJ\�WR�SHUIRUP�WKHVH�IXQFWLRQV��

7KH� ,QYHVWLJDWLRQ� EHOLHYHV� WKDW� WKH� VDIHW\� RYHUVLJKW� IXQFWLRQ� DQG� FRQWULEXWLRQ� RI�
VHUYLFHV�SURYLGHG�E\� WKH�*&$$�� LQFOXGLQJ�DOLJQPHQW�RI� WKH�8$(�Civil Aviation Regulations�
ZLWK� ,&$2� Annex 3  ֩ Meteorological Service for International Air Navigation�� VKRXOG� EH�
HQKDQFHG�E\�HPSOR\LQJ�D�GHGLFDWHG�VXEMHFW�PDWWHU�H[SHUW�LQ�DYLDWLRQ�PHWHRURORJ\��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� *&$$� HVWDEOLVK� D� SRVLWLRQ� DQG� LQGXFW� D�
VXEMHFW� PDWWHU� H[SHUW� LQ� DYLDWLRQ� PHWHRURORJ\� ZKR� LV� DSSURSULDWHO\� WUDLQHG�� TXDOLILHG� DQG�
H[SHULHQFHG�LQVSHFWRUDWH��

���� 'XEDL�$LU�1DYLJDWLRQ�6HUYLFHV�
������ &RPPXQLFDWLRQ�

7KH�7RZHU�DLU�WUDIILF�FRQWUROOHU�REVHUYHG�WKDW�WKH�8$(����$LUFUDIW�PDLQ�JHDU�ZKHHOV�
WRXFKHG�WKH�UXQZD\�GXULQJ�WKH�DWWHPSWHG�ODQGLQJ��$IWHU�QRWLFLQJ�WKDW�WKH�$LUFUDIW�KDG�VWDUWHG�
WR�FOLPE�DZD\�IRU�D�JR�DURXQG��WKH�FRQWUROOHU�LVVXHG�D�PRGLILHG�PLVVHG�DSSURDFK�LQVWUXFWLRQ��
ZKLFK�ZDV�WR�FOLPE�VWUDLJKW�DKHDG�DQG�PDLQWDLQ�������IW��7KLV�7RZHU�LQVWUXFWLRQ�RFFXUUHG�IRXU�
VHFRQGV�DIWHU�WKH�$LUFUDIW�EHFDPH�DLUERUQH�GXULQJ�WKH�DWWHPSWHG�JR�DURXQG�DQG�DW�D�WLPH�ZKHQ�
WKH�IOLJKW�FUHZ�ZRUNORDG�ZRXOG�KDYH�LQFUHDVHG�DV�WKH\�ZHUH�IRFXVHG�RQ�DFFRPSOLVKLQJ�WKH�JR�
DURXQG�PDQHXYHU��$W�WKLV�WLPH��WKH�$LUFUDIW�ZDV�SDVVLQJ����IW�UDGLR�DOWLWXGH�DV�WKH�&RPPDQGHU�
FDOOHG�IRU�JHDU�XS��

7KH�&RSLORW�KDG�FRUUHFWO\�UHDG�EDFN�WKH�7RZHU�LQVWUXFWLRQV�DIWHU�VHOHFWLQJ�WKH�ODQGLQJ�
JHDU� OHYHU� µXS¶�ZKHQ�KLV�DWWHQWLRQ�ZDV� UHTXLUHG� WR�YHULI\� WKDW� WKH� IOLJKW�GLUHFWRU�ZDV� µRQ¶�DV�
UHTXLUHG�E\� WKH�FCOM ࡳ��Go-Around and Missed Approach Procedure�� ,QVWHDG�� WKH�&RSLORW�
FKDQJHG�WKH�PLVVHG�DSSURDFK�DOWLWXGH�LQ�WKH�PRGH�FRQWURO�SDQHO��0&3���7KH�0&3�VHOHFWLRQ�
ZDV� UHTXLUHG� EHFDXVH� WKH� PLVVHG� DSSURDFK� DOWLWXGH� LVVXHG� E\� $7&� ZDV� GLIIHUHQW� WR� WKH�
SXEOLVKHG� 8QLWHG� $UDE� (PLUDWHV� 20'%� aeronautical information publication (AIP)� PLVVHG�
DSSURDFK�DOWLWXGH�RI�������IW��
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$GGLWLRQDOO\��WKH�7RZHU�FRPPXQLFDWLRQ�FRLQFLGHG�ZLWK�WKH�ODQGLQJ�JHDU�VHOHFWLRQ�WR�
WKH�XS�SRVLWLRQ�ZKLFK�ZDV�WKH�SKDVH�RI�WKH�JR�DURXQG�WKDW�WKH�&RSLORW�KDG�VWDWHG�KH�ZRXOG�
KDYH�QRUPDOO\�YHULILHG�WKH�)0$�FKDQJHV��7KH�$LUFUDIW�UHDFKHG�LWV�PD[LPXP�KHLJKW�DERYH�WKH�
UXQZD\�RI����IW�UDGLR�DOWLWXGH�MXVW�DIWHU�WKH�&RSLORW�UHDG�EDFN�WKH�7RZHU�LQVWUXFWLRQV���

7KH� ,QYHVWLJDWLRQ�FRQFOXGHV� WKDW� WKH�$7&�FRPPXQLFDWLRQ��ZKLFK�RFFXUUHG�VHYHQ�
VHFRQGV� DIWHU� LQLWLDWLRQ� RI� WKH� JR�DURXQG�� GLG� QRW� FRQWULEXWH� WR� WKH� IOLJKW� FUHZ� RPLWWLQJ� WKH�
SURFHGXUDO�YHULILFDWLRQ�RI�HQJLQH�WKUXVW�LQFUHDVH��

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�WKH�WLPLQJ�RI�WKH�PRGLILHG�JR�DURXQG�LQVWUXFWLRQV�
VKRXOG�KDYH�EHHQ�GHOD\HG�DV�WKHUH�ZDV�QR�WKUHDW�WR�8$(����IOLJKW�VDIHW\�DQG�VHSDUDWLRQ�IURP�
RWKHU� DLUFUDIW�� 7KH� 7RZHU� LQVWUXFWLRQV� RFFXUUHG� DW� D� FULWLFDO� SKDVH� RI� WKH� JR�DURXQG� IRXU�
VHFRQGV�DIWHU�WKH�$LUFUDIW�ZDV�DLUERUQH�DQG�FRLQFLGHG�ZLWK�WKH�ODQGLQJ�JHDU�VHOHFWLRQ�WR�µXS¶�
SRVLWLRQ��7KH�PRGLILFDWLRQ�RI�WKH�JR�DURXQG�SURFHGXUH�E\�WKH�7RZHU�� LQVHUWHG�XQH[SHFWHGO\�
GXULQJ�WKLV�WLPH��DGGHG�WR�WKH�IOLJKW�FUHZV¶�ZRUNORDG�DV�WKH\�DWWHQWLYHO\�OLVWHQHG�DQG�WKH�&RSLORW�
UHVSRQGHG�WR�WKH�7RZHU�LQVWUXFWLRQV�ZKLFK�UHTXLUHG�D�QHZ�PLVVHG�DSSURDFK�DOWLWXGH�WR�EH�VHW��
7KH�IOLJKW�FUHZV¶�FRQFHQWUDWLRQ�RQ�WKHLU�SULPDU\�WDVN�RI�IO\LQJ�WKH�$LUFUDIW�DQG�PRQLWRULQJ�ZDV�
PRPHQWDULO\�DIIHFWHG�DV�ERWK�WKH�)0$�YHULILFDWLRQ�DQG�WKH�IOLJKW�GLUHFWRU�VWDWXV�ZHUH�PLVVHG���

$�UHYLHZ�RI�WKH�7RZHU�UHFRUGLQJV�IURP�WKH�WZR�SUHYLRXV�PLVVHG�DSSURDFKHV�SULRU�WR�
WKH�$FFLGHQW��VKRZHG�VLPLODU�WLPHG�FRPPXQLFDWLRQV�ZHUH�PDGH�WR�$,&����DQG�8$(�����7KH�
7RZHU�LQVWUXFWHG�ERWK�IOLJKWV�WR�IO\�D�PRGLILHG�PLVVHG�DSSURDFK�SURFHGXUH��ZKLFK�ZDV�WR�FOLPE�
VWUDLJKW�DKHDG�DQG�PDLQWDLQ�������IW��7KH�IDFW�WKDW�DOO�WKUHH�IOLJKW�FUHZV�FRUUHFWO\�UHVSRQGHG�WR�
WKH�7RZHU�PRGLILHG�PLVVHG�DSSURDFK�PD\�LQGLFDWH�D�FRQGLWLRQHG�UHVSRQVH�VLQFH�DQ�DLU�WUDIILF�
FRQWURO�FRPPXQLFDWLRQ�DW�WKLV�FULWLFDO�VWDJH��IURP�D�SLORW¶V�SHUVSHFWLYH��PRVW�OLNHO\�LV�VDIHW\�RU�
WUDIILF�VHSDUDWLRQ�UHODWHG��

7KH� ,QYHVWLJDWLRQ�FRQFOXGHV� WKDW�DLU� WUDIILF�FRQWURO�FRPPXQLFDWLRQ� WR� IOLJKW�FUHZ� LQ�
WLPHV�RI�KLJK�FRFNSLW�ZRUNORDG�VKRXOG�EH�DYRLGHG�XQOHVV� VXFK� LQWHUDFWLRQ� LV�HVVHQWLDO�DQG�
FULWLFDO� IRU� WKH� VDIHW\� RI� IOLJKW�� ,&$2�Doc 8168 – Aircraft OperationV�� &KDSWHU� �ࡳ�� �Missed 
Approach,� VWDWHV�� ³8QOHVV� D� JUHDWHU� SULRULW\� H[LVWV�� WKH� SLORW� VKDOO� IO\� WKH�PLVVHG� DSSURDFK�
SURFHGXUH�DV�SXEOLVKHG´��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�$163�JXLGHOLQHV�IRU�WKH�WUDQVPLVVLRQ�RI�DLU�
WUDIILF�FRQWURO�LQVWUXFWLRQV�WR�IOLJKW�FUHZV�EH�UHYLHZHG�DQG�LPSOHPHQWHG�LQWR�XQLW�SURFHGXUHV�
DQG�FRQWLQXDWLRQ�WUDLQLQJ�WR�DOO�FXUUHQW�DQG�IXWXUH�DLU�WUDIILF�FRQWUROOHUV��7KHVH�JXLGHOLQHV�VKRXOG�
LQFOXGH�� FRQVLGHULQJ� DSSURSULDWH� WLPHV� DQG� FRQGLWLRQV� ZKHUH� DLU� WUDIILF� FRQWUROOHUV� PD\�
HVWDEOLVK�FRPPXQLFDWLRQV�DQG�LVVXH�LQVWUXFWLRQV��ZLWK�SDUWLFXODU�HPSKDVLV�UHJDUGLQJ�FULWLFDO�
SKDVHV�RI�IOLJKW��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�$163�LPSOHPHQW�SURFHGXUHV�WR�HQVXUH�WKDW�
WKH�$7&�missed approach procedure�LQ�WKH�Dubai manual of air traffic service (DMATS)�DUH�
FRQVLVWHQW�DQG�DOLJQHG�ZLWK�WKH�AIP���5HIHUHQFH�VKRXOG�EH�PDGH�WR�(XURSHDQ�$YLDWLRQ�6DIHW\�
$JHQF\��($6$��Safety Information Bulletin (SIB) No. 2014-06).�

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�$163�LPSOHPHQW�SURFHGXUHV�DQG�JXLGDQFH�
WKDW�ZRXOG�OLPLW�WKH�DLU�WUDIILF�FRQWUROOHU��WR�WKH�PD[LPXP�H[WHQW��GLVWUDFWLRQ�FDXVHG�WR�WKH�IOLJKW�
FUHZ�E\�WKH�LVVXDQFH�RI�LQVWUXFWLRQV�WR�IOLJKW�FUHZV�WKDW�ZRXOG�PRGLI\�WKH�SXEOLVKHG�PLVVHG�
DSSURDFK�SURFHGXUHV�LQ�FDVH�RI�D�PLVVHG�DSSURDFK���5HIHUHQFH�VKRXOG�EH�PDGH�WR�(XURSHDQ�
$YLDWLRQ�6DIHW\�$JHQF\��($6$��Safety Information Bulletin (SIB) No. 2014-06���

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� *&$$� SXEOLVK� UHFRPPHQGDWLRQV� IRU� DLU�
QDYLJDWLRQ�VHUYLFH�SURYLGHUV��
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�D�� WR�LPSOHPHQW�SURFHGXUHV�DQG�JXLGDQFH�WKDW�ZRXOG�OLPLW�WKH�DLU�WUDIILF�FRQWUROOHU��
WR� WKH�PD[LPXP� H[WHQW�� IURP� LVVXLQJ� LQVWUXFWLRQV� WR� IOLJKW� FUHZV� WKDW� ZRXOG�
PRGLI\�WKH�SXEOLVKHG�PLVVHG�DSSURDFK�SURFHGXUHV�LQ�FDVH�RI�JR�DURXQG�ZLWK�
WKH�VROH�H[FHSWLRQ�RI�WUDQVPLWWLQJ�HVVHQWLDO�LQVWUXFWLRQV�WR�HQVXUH�DLU�VDIHW\��

�E�� WR� HPSKDVL]H� WKH� EHQHILWV� RI� FRQVLVWHQWO\� DSSO\LQJ� WKH� SXEOLVKHG� PLVVHG�
DSSURDFK� SURFHGXUH� DQG� WKH� ULVNV� DVVRFLDWHG� ZLWK� PRGLILFDWLRQV� WR� VXFK�
SURFHGXUH�DW�D�WLPH�RI�KLJK�IOLJKW�FUHZ�ZRUNORDG�ZKHQ�SRWHQWLDO�IRU�GLVWUDFWLRQ�
PXVW�EH�PLQLPL]HG��

�F�� WR�HPSKDVL]H��GXULQJ�DOO�SKDVHV�RI�DLU�WUDIILF�FRQWUROOHU�WUDLQLQJ��WKH�LPSRUWDQFH�
RI� FRUUHFWO\� WLPHG�� FRQFLVH� DQG� HIIHFWLYH� FRPPXQLFDWLRQ� WR� IOLJKW� FUHZ�
SHUIRUPLQJ�D�PLVVHG�DSSURDFK��

�G�� WR�LQFRUSRUDWH�DSSURSULDWH�GHWDLOV�RI�WKH�DFFLGHQW�GHVFULEHG�LQ�WKLV�UHSRUW�DQG�
WKH�OHVVRQV�OHDUQHG�LQWR�DLU�WUDIILF�FRQWUROOHU�WUDLQLQJ��

0LVVHG�DSSURDFKHV�FDQ�RFFXU�IRU�YDULRXV�UHDVRQV�DQG�WKH�FULWLFDOLW\�RI�WKH�JR�DURXQG�
LQFUHDVHV�ZKHQ�WKLV�LV�H[HFXWHG�FORVH�WR�WKH�UXQZD\��RU�DIWHU�WRXFKGRZQ��

(YHQ� WKRXJK� WKHUH� DUH� UHFRPPHQGHG� SUDFWLFHV� LVVXHG� E\� WKH� ,QWHUQDWLRQDO� &LYLO�
$YLDWLRQ�2UJDQL]DWLRQ��,&$2��FRQFHUQLQJ�JR�DURXQGV��WKH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�H[FHSW�
ZKHUH�QHFHVVDU\�IRU�VDIHW\�UHDVRQV��,&$2�VKRXOG�DOLJQ�WKH�SUDFWLFHV�DQG�SURFHGXUHV�ZLWK�WKDW�
RI�WKH�SXEOLVKHG�PLVVHG�DSSURDFK�SURFHGXUHV�IROORZHG�E\�SLORWV���

7KH�7RZHU�FRQWUROOHU�ZKR�FRPPXQLFDWHG�ZLWK�8$(����ZRXOG�QRW�KDYH�EHHQ�DZDUH�
WKDW� WKH�%����ZRXOG�KDYH�WDNHQ�DW� OHDVW����VHFRQGV�IRU� WKH�$LUFUDIW� WR�UHDFK�������IW� UDGLR�
DOWLWXGH�DIWHU� LQLWLDWLRQ�RI�D�QRUPDO�JR�DURXQG�FORVH�WR�WKH�UXQZD\��:KHQ�KH�FRPPXQLFDWHG�
ZLWK�WKH�IOLJKW�FUHZ��WKH�$LUFUDIW�ZDV�DLUERUQH�IRU�IRXU�VHFRQGV�DQG�SDVVLQJ����IW�UDGLR�DOWLWXGH��
7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�DLU� WUDIILF�FRQWUROOHUV�VWDQGDUGV�DQG�UHFRPPHQGHG�SUDFWLFHV�
VKRXOG� LQFOXGH�JXLGDQFH�RQ�ZKHQ�WR�VDIHO\� LQLWLDWH�FRPPXQLFDWLRQ�ZLWK� WKH�IOLJKW�FUHZ�DIWHU�
LQLWLDWLRQ�RI�D�JR�DURXQG��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� ,&$2� GHILQH� 6WDQGDUGV� DQG� 5HFRPPHQGHG�
3UDFWLFHV��6$536��DQG�RU�SURFHGXUHV�IRU�DLU�QDYLJDWLRQ�VHUYLFHV�VR�WKDW�DLU�WUDIILF�FRQWUROOHUV��
H[FHSW� ZKHUH� QHFHVVDU\� IRU� VDIHW\� UHDVRQV� DUH� DZDUH� RI� ZKHQ� LW� LV� VDIH� WR� LQLWLDWH�
FRPPXQLFDWLRQ� ZLWK� WKH� IOLJKW� FUHZ� GXULQJ� D� JR�DURXQG�� 5HIHUHQFH� VKRXOG� EH� PDGH� WR�
(XURSHDQ�$YLDWLRQ�6DIHW\�$JHQF\��($6$��6DIHW\�,QIRUPDWLRQ�%XOOHWLQ��6,%��1R�����������
������ $7&�FRPPXQLFDWLRQ�RI�VDIHW\�LQIRUPDWLRQ�

$W�20'%��WKH�$7,6�ZLWK�LQIRUPDWLRQ�=XOX�ZDV�EURDGFDVW�DW������LQFOXGHG�D�ZDUQLQJ�
RI�PRGHUDWH�ZLQGVKHDU�IRU�DOO�UXQZD\V��

)URP������WR����������DLUFUDIW�ODQGHG�KDYLQJ�IORZQ�D�VLQJOH�DSSURDFK�WR�UXQZD\���/��
'XULQJ�WKLV�SHULRG��WKH�VXUIDFH�ZLQG�DW�WKH�WKUHVKROG�KDG�D�KHDGZLQG�FRPSRQHQW��$IWHU�ODQGLQJ�
DW� ������ IOLJKW� ,$:���� KDG� UHSRUWHG� WR� WKH� 7RZHU� WKDW� WKHUH�ZDV� DQ� LQGLFDWLRQ� RI� OLJKW� WR�
PRGHUDWH�ZLQGVKHDU�RQ�VKRUW�ILQDO��

%HWZHHQ������DQG�������WKH���PLQXWH�UHFRUGHG�DYHUDJH�VXUIDFH�ZLQG�VKLIW�RQ�WKH�
UXQZD\���/�WKUHVKROG�ZDV�DSSUR[LPDWHO\�����GHJUHHV��$W�DSSUR[LPDWHO\�������VHYHQ�PLQXWHV�
EHIRUH�8$(����DWWHPSWHG�WR�ODQG��WKH�VXUIDFH�ZLQG�DW�WKH�UXQZD\���/�WKUHVKROG�KDG�VKLIWHG�
IURP�D�KHDGZLQG�WR�WDLOZLQG�FRPSRQHQW��([FHSW�IRU�UXQZD\���5��UXQZD\V���5�DQG���/�DOVR�
KDG�D�WDLOZLQG�FRPSRQHQW��

)URP� ������ IRXU� RI� WKH� ILYH� DLUFUDIW� WKDW� DSSURDFKHG� WKH� UXQZD\� WKUHVKROG� ZHUH�
DIIHFWHG�GXULQJ�WKH�DSSURDFK�DQG�WDLOZLQG�ODQGLQJ�DV�QRWHG�LQ�VHTXHQFH�RI�WKH�DSSURDFK��
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�D�� $W�������$,&����DQ�$LUEXV�$�����SHUIRUPHG�D�PLVVHG�DSSURDFK�DIWHU�SDVVLQJ�
WKH�WKUHVKROG�RI�UXQZD\���/��

�E�� $W� ������8$(���� D� %����� SHUIRUPHG� D�PLVVHG� DSSURDFK� DIWHU� SDVVLQJ� WKH�
WKUHVKROG�RI�UXQZD\���/���

�F�� $W�������8$(����D�%�����SHUIRUPHG�DQ�XQHYHQWIXO�ODQGLQJ��
�G�� $W�������8$(����D�%����� ODQGHG� ORQJ� >GHHS� ODQGLQJ@�ZLWKLQ� WKH� WRXFKGRZQ�

]RQH���
�H�� $W�������WKH�$FFLGHQW�)OLJKW�8$(����XQVXFFHVVIXO�ODQGLQJ�DQG�DWWHPSWHG�JR�

DURXQG��
([FHSW� IRU�$,&�����ZKLFK�ZDV� LQIRUPHG�E\� WKH�7RZHU� WKDW� WKH�SUHFHGLQJ�DLUFUDIW��

,$:����� KDG� UHSRUWHG� ZLQGVKHDU� RQ� VKRUW� ILQDO� GXULQJ� WKH� ODQGLQJ�� WKH� RWKHU� IRXU� IOLJKWV�
�8$(�����8$(�����8$(����DQG�8$(�����ZHUH�QRW� LQIRUPHG�RI�WKH�ZLQGVKHDU�UHSRUW�IURP�
,$:����QRU�ZHUH�WKH�ODVW�WKUHH�%����IOLJKWV��8$(�����8$(����DQG�8$(�����LQIRUPHG�DERXW�
WKH�JR�DURXQGV�RI�$,&����DQG�8$(�����

8$(�CAR Part VIII, subpart 4 – ATS Organizations – section 6.6.17.7 Windshears�±�
UHTXLUHV�WKDW�³'HVFULSWLRQV�RI�:LQGVKHDUV�QRWLILHG�E\�DLUFUDIW�VKRXOG�EH�UHOD\HG�WR�IROORZLQJ�
DUULYLQJ�DLUFUDIW�DQG�WR�GHSDUWLQJ�DLUFUDIW�´��

7KH� UHDVRQV� IRU� WKH�JR�DURXQGV�ZHUH�QHLWKHU� UHSRUWHG� WR� WKH�7RZHU� E\� WKH� IOLJKW�
FUHZV��QRU�ZDV�LQIRUPDWLRQ�UHTXHVWHG�E\�WKH�DLU�WUDIILF�FRQWURO��'XULQJ�WKLV�WLPH��8$(����ZDV�
VWLOO�FRPPXQLFDWLQJ�ZLWK�WKH�$7&�'LUHFWRU��7KHUHIRUH��8$(����IOLJKW�FUHZ�ZHUH�QRW�DZDUH�RI�
WKH�ZLQGVKHDU�UHSRUWHG�E\�,$:����QRU�ZHUH�WKH\�DZDUH�RI�WKH�WZR�JR�DURXQGV�SHUIRUPHG�E\�
$,&����DQG�8$(�����,Q�DGGLWLRQ��WKH�'0$76�SURFHGXUH�LV�IRU�WKH�$LUFUDIW�2SHUDWRU�>(PLUDWHV@�
WR�QRWLI\� WKH�JURXQG�PRYHPHQW�FRQWUROOHU� �*0&��RI� WDLOZLQGV�GXULQJ� WKH�DSSURDFK�RQFH�WKH�
DLUFUDIW� KDV� YDFDWHG� WKH� UXQZD\�� 7KLV� LQIRUPDWLRQ� ZDV� DOVR� QRW� UHTXHVWHG� E\� *0&�� QRU�
SURYLGHG�E\�WKH�WZR�2SHUDWRU¶V�%����IOLJKW�FUHZV�WKDW�ODQGHG�SULRU�WR�8$(�����

,Q�DFFRUGDQFH�ZLWK�WKH�$LUFUDIW�2SHUDWRU¶V�OM-A�IOLJKW�SURFHGXUHV�� LW�ZDV�UHTXLUHG�
WKDW�WKH�IOLJKW�FUHZ�RI�WKH�DLUFUDIW�WKDW�ZHQW�DURXQG�WR�DGYLVH�$7&�DV�VRRQ�DV�SUDFWLFDEOH���

$IWHU�������HYHQ�WKRXJK�UXQZD\���/�KDG�DQ�DFFHSWDEOH�UHFRUGHG�VXUIDFH�WDLOZLQG�IRU�
ODQGLQJ��RQO\�UXQZD\���5�KDG�D�VXUIDFH�KHDGZLQG�FRPSRQHQW��%RWK�WKH�7RZHU�DQG�$SSURDFK�
ZDWFK�PDQDJHUV�GLVFXVVHG�WKH�RQVHW�RI�WKH�VHD�EUHH]H�DQG�WDLOZLQG�FRQGLWLRQV�RQ�UXQZD\V�
��/�DQG���5��RSSRVLWH�HQG�RI�UXQZD\���/��DIWHU�WKH�WZR�PLVVHG�DSSURDFKHV�EXW�WKH\�GLG�QRW�
ZDQW�WR�FRPPLW�WR�D�FKDQJH�RI�UXQZD\�DW�WKDW�WLPH�DV�WKH�WKUHVKROG�WDLOZLQG�RQ�UXQZD\V���5�
DQG���/�ZDV�PRUH�WKDQ����NW��$�UXQZD\�FKDQJH�ZRXOG�KDYH�UHTXLUHG�WKH�XVH�RI�VLQJOH�UXQZD\�
RSHUDWLRQV�LQWHQGHG�IRU�ERWK�DUULYDOV�DQG�GHSDUWXUHV��DV�UXQZD\���5�LV�QRUPDOO\�FRQVLGHUHG�D�
GHSDUWLQJ�UXQZD\�RQO\��

:KHQ� 8$(���� ZDV� WUDQVIHUUHG� WR� WKH� 7RZHU� IUHTXHQF\�� WKH� $LUFUDIW� ZDV�
DSSUR[LPDWHO\����VHFRQGV�DZD\�IURP�WKH�UXQZD\���/�WKUHVKROG�DQG�GHVFHQGLQJ�EHORZ�������
IW�UDGLR�DOWLWXGH��([FHSW�IRU�WKH�FOHDUDQFH�WR�ODQG�DQG�WKH�WKUHVKROG�VXUIDFH�ZLQG�LQIRUPDWLRQ��
WKH�7RZHU�GLG�QRW�SDVV�UHOHYDQW�VDIHW\�LQIRUPDWLRQ�WR�8$(����WKDW�PD\�KDYH�DVVLVWHG�WKHLU�
VLWXDWLRQ�DZDUHQHVV�DQG�GHFLVLRQ�PDNLQJ��

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� VHYHUDO� HVVHQWLDO� LQIRUPDWLRQ� ZDV� QRW�
FRPPXQLFDWHG�WR�8$(����IOLJKW�FUHZ�ZKLFK�PD\�KDYH�DLGHG�WKHLU�GHFLVLRQ�PDNLQJ�SURFHVV��
7KHVH� LQFOXGHG� WKH� PLVVHG� DSSURDFKHV�� WKH� UHSRUWHG� ZLQGVKHDU� RQ� VKRUW� ILQDO� E\� IOLJKW�
,$:�����WKH�FRQWLQXHG�JXVWLQJ�DQG�ZLQGVKHDU�FRQGLWLRQV��DQG�WKH�ZLQG�VKLIW�DW�UXQZD\���/�
WKUHVKROG� IURP�KHDGZLQG� WR� WDLOZLQG� VWDUWLQJ� IURP�������6LPLODUO\�� WKH� WKUHH� IOLJKWV� SULRU� WR�
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8$(�����GLG�QRW�UHFHLYH�HVVHQWLDO�LQIRUPDWLRQ�DERXW�WKH�PLVVHG�DSSURDFKHV�DQG�SLORW�UHSRUW�
RI�ZLQGVKHDU��$OO�RI�WKLV�RFFXUUHG�GXULQJ�D�SHULRG�RI����PLQXWHV�VWDUWLQJ�DW�������

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�$163�HQKDQFHV�SURFHGXUHV�DQG�DLU�WUDIILF�
FRQWUROOHU� WUDLQLQJ�� VR� WKDW� ZKHQHYHU� ZLQGVKHDU� ZDUQLQJV� DUH� LQ� HIIHFW� DW� DQ� DHURGURPH��
HVVHQWLDO� VDIHW\� LQIRUPDWLRQ�� VXFK�DV�JR�DURXQGV�RU� ORQJ�GHHS� ODQGLQJV��ZKHQ� UHSRUWHG�E\�
SUHFHGLQJ�DLUFUDIW�� DQG�ZLQG�JXVWV�DQG�RU�ZLQG� VKLIW�� LV� WUDQVPLWWHG� WR� WKH� IOLJKW� FUHZ�DW�DQ�
DSSURSULDWH�WLPH�GXULQJ�WKH�DSSURDFK��

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�$163�HQKDQFHV�SURFHGXUHV�DQG�DLU�WUDIILF�
FRQWUROOHU�WUDLQLQJ��VR�WKDW�ZKHQ�ZLQGVKHDU�ZDUQLQJV�DUH�LQ�HIIHFW�DW�DQ�DHURGURPH��ZKHQ�VDIH�
WR�GR�VR��WKH�UHDVRQ�IRU�DQ�DLUFUDIW�JR�DURXQG��LQFOXGLQJ�ZLQG�FRQGLWLRQV�IRU�DLUFUDIW�WKDW�KDYH�
ODQGHG��VKRXOG�EH�UHTXHVWHG�E\�WKH�DLU�WUDIILF�FRQWUROOHU�LI�WKH�LQIRUPDWLRQ�KDV�QRW�EHHQ�SDVVHG�
E\�WKH�IOLJKW�FUHZ��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� *&$$� HQKDQFH� WKH� Civil Aviation 
Regulations� IRU� WKH�SURYLVLRQ�RI� IOLJKW� LQIRUPDWLRQ� VHUYLFHV� UHODWHG� WR� LQIRUPDWLRQ� UHJDUGLQJ�
VLJQLILFDQW� FKDQJHV� �VHH� 1RWH�� LQ� PHWHRURORJLFDO� FRQGLWLRQV�� ,Q� SDUWLFXODU�� LQIRUPDWLRQ�
UHJDUGLQJ�WKH�ODWHVW�LQIRUPDWLRQ�RQ�ZLQGVKHDU�DQG�RU�WXUEXOHQFH�LQ�WKH�ILQDO�DSSURDFK�DUHD�RU�
LQ�WKH�WDNHRII�RU�FOLPE�RXW�DUHD��VKRXOG�EH�WUDQVPLWWHG�WR�DLUFUDIW�ZLWKRXW�GHOD\��H[FHSW�ZKHQ�LW�
LV�NQRZQ�WKDW�WKH�DLUFUDIW�KDV�DOUHDG\�UHFHLYHG�WKH�LQIRUPDWLRQ��

Note.� 6LJQLILFDQW� FKDQJHV� LQ� WKLV� FRQWH[W� LQFOXGH� WKRVH� UHODWLQJ� WR� VXUIDFH� ZLQG�
GLUHFWLRQ� RU� VSHHG�� YLVLELOLW\�� UXQZD\� YLVXDO� UDQJH� RU� DLU� WHPSHUDWXUH� �IRU� WXUELQH�HQJLQHG�
DLUFUDIW��� DQG� WKH� RFFXUUHQFH� RI� WKXQGHUVWRUP� RU� FXPXORQLPEXV�� PRGHUDWH� RU� VHYHUH�
WXUEXOHQFH�� ZLQG� VKHDU�� KDLO�� PRGHUDWH� RU� VHYHUH� LFLQJ�� VHYHUH� VTXDOO� OLQH�� IUHH]LQJ�
SUHFLSLWDWLRQ�� VHYHUH� PRXQWDLQ� ZDYHV�� VDQGVWRUP�� GXVW� VWRUP�� EORZLQJ� VQRZ�� WRUQDGR� RU�
ZDWHUVSRXW��

���� 20'%�:LQGVKHDU�)RUHFDVWLQJ�
7KH�*&$$�FHUWLILFDWH�IRU�PHWHRURORJ\�DW�20'%�ZDV�WKH�UHVSRQVLELOLW\�RI�µGDQV¶��7KH�

'XEDL�ZHDWKHU�RIILFH�RI�1&06�SURYLGHG�WKH�PHWHRURORJ\�VHUYLFHV�XQGHU�FRQWUDFW�WR�µGDQV¶�DQG�
SURYLGHG�WKH�PHWHRURORJLFDO�GRFXPHQWDWLRQ�

,&$2�Doc 9817 – Manual on Low-level Windshear VWDWHV��³7KH�PRVW�JHQHUDOL]HG�
H[SODQDWLRQ� RI� ZLQGVKHDU� LV� ³D� FKDQJH� LQ� ZLQG� VSHHG� DQG�RU� GLUHFWLRQ� LQ� VSDFH�� LQFOXGLQJ�
XSGUDIWV�DQG�GRZQGUDIWV´��/RZ�OHYHO�ZLQGVKHDU��QRUPDOO\�IURP�������IW�WR�UXQZD\�VXUIDFH��FDQ�
DGYHUVHO\�DIIHFW�DLUFUDIW�SHUIRUPDQFH�DQG�UHFRYHU\��HVSHFLDOO\�GXULQJ�ILQDO�DSSURDFK��ODQGLQJ��
WDNH�RII�DQG�LQLWLDO�FOLPE���

$W� 20'%�� ZLQGVKHDU� GXH� WR� WKH� RQVHW� RI� WKH� VHD� EUHH]H� LV� D� NQRZQ� ZHDWKHU�
SKHQRPHQRQ�� 7KH� 1&06� VWDQGDUG� RSHUDWLQJ� SURFHGXUHV� �623�� JLYHV� JXLGDQFH� WR� WKH�
IRUHFDVWHUV�DERXW�LGHQWLILFDWLRQ�RI�VHD�EUHH]H�IURQW�DV�ZHOO�DV�WKH�UHTXLUHPHQWV�RI�LVVXLQJ�D�
ZLQGVKHDU�ZDUQLQJ�ZLWKRXW�SLORW�UHSRUWV���

7KH�EURDGFDVW�ZLQGVKHDU�ZDUQLQJ�RQ�WKH�GD\�RI�WKH�$FFLGHQW�ZDV�EDVHG�RQ�DQDO\VHV�
RI�WKH�V\QRSWLF�ZHDWKHU�FRQGLWLRQV�RYHU�'XEDL��7KH�ZHDWKHU�VWDWLRQV�ILWWHG�RXWVLGH�20'%�DQG�
ZLWKLQ� WKH� $LUSRUW� GLG� QRW� LQGLFDWH� ZLQGVKHDU� FRQGLWLRQV�� $GGLWLRQDOO\�� RQH� RI� WKH� ZHDWKHU�
VWDWLRQV�ZDV�GHFRPPLVVLRQHG�WZR�\HDUV�EHIRUH�WKH�$FFLGHQW���

$W� WKH�WLPH�RI� WKH�$FFLGHQW�� WKHUH�ZDV�QR�DJUHHPHQW�EHWZHHQ�WKH�1&06�WKDW� WKH�
$LUFUDIW� 2SHUDWRU� WR� SURYLGH� DGGLWLRQDO� DXWRPDWHG� ZHDWKHU� LQIRUPDWLRQ� JHQHUDWHG� E\� WKH�
DLUFUDIW��7KLV�ZHDWKHU�LQIRUPDWLRQ�FRXOG�KDYH�EHHQ�XVHG�E\�WKH�1&06�WR�HQKDQFH�ZLQGVKHDU�
ZDUQLQJV��
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:KHQ�WKH�ZLQGVKHDU�ZDUQLQJ�ZDV�LVVXHG�DW������E\�WKH�1&06��WKH�LQIOXHQFH�RI�WKH�
RQVHW� RI� WKH� VHD� EUHH]H� KDG� MXVW� VWDUWHG�� 7KH� FODVVLILFDWLRQ� ZDV� IRU� PRGHUDWH� ZLQGVKHDU�
DIIHFWLQJ�DOO�UXQZD\V�DW�20'%��$V�SHU�WKH�1&06�623��WKLV�FODVVLILFDWLRQ�PHDQW�WKDW�WKH�ZLQG�
FKDQJH�ZDV�H[SHFWHG�EHWZHHQ���WR����NW�SHU�����IW�YHUWLFDOO\���

,&$2�Annex 3  ֩  Meteorological Service for International Air Navigation, &KDSWHU���� ֩  
Format and dissemination of wind shear warnings and alerts,�SDUDJUDSK�������VWDWHV���

³1RWH�����6SHFLILFDWLRQV�IRU�UHSRUWLQJ�WKH�LQWHQVLW\�RI�ZLQG�VKHDU�DUH�VWLOO�XQGHUJRLQJ�
GHYHORSPHQW��,W�LV�UHFRJQL]HG��KRZHYHU��WKDW�SLORWV��ZKHQ�UHSRUWLQJ�ZLQGVKHDU��PD\�
XVH�WKH�TXDOLI\LQJ�WHUPV�³PRGHUDWH´��³VWURQJ´�RU�³VHYHUH´��EDVHG�WR�D�ODUJH�H[WHQW�
RQ�WKHLU�VXEMHFWLYH�DVVHVVPHQW�RI�WKH�LQWHQVLW\�RI�WKH�ZLQGVKHDU�HQFRXQWHUHG�´�

,&$2�Doc 9817 Manual on Low-level Wind Shear���&KDSWHU��������UHIHUHQFH�7DEOH�
���� ,QWHULP� FULWHULD� IRU� ZLQGVKHDU� LQWHQVLW\�� UHFRPPHQGHG� E\� WKH� )LIWK� $LU� 1DYLJDWLRQ�
&RQIHUHQFH��0RQWUHDO��������FODVVLILFDWLRQ�RI�ZLQGVKHDU�LQWHQVLW\�VWDWHV��

³�¶/LJKW¶�IURP���WR���NW�LQFOXVLYH�SHU����P������IW���µ0RGHUDWH¶�IURP����WR���NW�LQFOXVLYH�
SHU����P������IW���µ6WURQJ¶�IURP����WR����NW�LQFOXVLYH�SHU����P������IW���µ6HYHUH¶�IURP�
DERYH����NW�SHU����P������IW���

([FHSW�IRU�WKH�DQHPRPHWHUV�LQVWDOOHG�DW�ORFDWLRQV�FORVH�WR�WKH�WKUHVKROG�RI�UXQZD\V�
��/���5�DQG���5���/��DQG�WKH�ZLQG�SURILOHU��20'%�$LUSRUW�ZDV�QRW�HTXLSSHG�ZLWK�D�ORZ�OHYHO�
ZLQGVKHDU�V\VWHP�WR�GHWHFW�ORFDOL]HG�ZLQGVKHDU�QHDU�WKH�UXQZD\V��7KH�IRUHFDVWHU�GLG�QRW�KDYH�
FXUUHQW�LQIRUPDWLRQ�RI�WKH�ZLQG�FRQGLWLRQV�DORQJ�WKH�DSSURDFK�IOLJKW�SDWK��ZKLFK�ZDV�SRVVLEOH�
WR�REWDLQ�HLWKHU�IURP�LQFRPLQJ�DLUFUDIW��RU�IURP�D�ZHDWKHU�VWDWLRQ�WUDQVPLWWLQJ�DORQJ�WKH�ODQGLQJ�
WUDFN��,Q�DGGLWLRQ��HYHQ�WKRXJK�WKHUH�ZDV�D�ZLQGVKHDU�ZDUQLQJ�LQ�HIIHFW��DLU�WUDIILF�FRQWURO�GLG�
QRW�UHTXHVW�DQ\�RI�WKH�IOLJKW�FUHZ�WR�SDVV�ZHDWKHU�LQIRUPDWLRQ�HLWKHU�GXULQJ�WKH�DSSURDFK�RU�
DIWHU�ODQGLQJ���

$V�20'%�ZDV�QRW�HTXLSSHG�WR�GR�VR��WKH�LQIRUPDWLRQ�RQ�WKH�WUDQVPLWWDO��DV�ZHOO�DV�
WKH�ILQDO�ODQGLQJ�ZLQG�LQIRUPDWLRQ�WKDW�ZDV�SDVVHG�WR�8$(����E\�WKH�7RZHU�DW�������GLG�QRW�
FRQWDLQ�LPSRUWDQW�DGGLWLRQDO�LQIRUPDWLRQ�WKDW�WKHUH�KDG�EHHQ�D�FKDQJH�LQ�WKH�ZLQG�VSHHG�DQG�
GLUHFWLRQ�GXULQJ�WKH�DSSURDFK��DV�ZHOO�DV�DORQJ�WKH�UXQZD\�WRXFKGRZQ�]RQH���

$W������WKH�UXQZD\�VXUIDFH�ZLQG�LQIRUPDWLRQ�SDVVHG�WR�8$(����LQGLFDWHG�WKDW�DW�WKH�
WKUHVKROG�WKH�$LUFUDIW�ZRXOG�EH�ODQGLQJ�ZLWK�D�WDLOZLQG�FRPSRQHQW�RI����NW�IURP�WKH�QRUWKZHVW�
DW�����GHJUHHV��1HLWKHU�WKH�IOLJKW�FUHZ�QRU�WKH�7RZHU�ZDV�DZDUH�WKDW�WKH�ZLQG�VKLIW�DORQJ�WKH�
UXQZD\�ZDV�DIWHU�WKH�UXQZD\�DLPLQJ�SRLQW�DQG�EHIRUH�WKH�HQG�RI�WKH�UXQZD\�WRXFKGRZQ�]RQH��
%DVHG� RQ� 8$(���� )'5� GDWD� IRU� ZLQG� LQIRUPDWLRQ� DQG� $LUFUDIW� DLUVSHHG�� WKH� FKDQJH� WR� D�
KHDGZLQG�FRPSRQHQW�RFFXUUHG�DW�DSSUR[LPDWHO\�����IW�EH\RQG�WKH�WKUHVKROG�RI�UXQZD\���/�
ZKHQ�WKH�$LUFUDIW�KDG�GHVFHQGHG�EHORZ���IW�DERYH�WKH�UXQZD\��

,QIRUPDWLRQ�DERXW�WKH�DSSUR[LPDWH�SRVLWLRQ�DORQJ�UXQZD\���/�WKDW�WKH�FKDQJH�IURP�
D�WDLOZLQG�WR�KHDGZLQG�ZDV�RFFXUULQJ�FRXOG�KDYH�EHHQ�SURYLGHG�WKURXJK�DQHPRPHWHUV�VXLWDEO\�
SODFHG�DORQJVLGH�WKH�UXQZD\�WRXFKGRZQ�]RQH���

7KH� 1&06� SRVW�$FFLGHQW� DQDO\VLV� RI� WKH� ZHDWKHU� FRQGLWLRQV� RYHU� UXQZD\� ��/�
FRQFOXGHG�WKDW�DV�WKH�$LUFUDIW�ZDV�FURVVLQJ�WKH�WDLOZLQG�VHD�EUHH]H�IURQW��WKH�$LUFUDIW�HQWHUHG�
DQ�DUHD�RI�XSGUDIW�IROORZHG�E\�WKH�KHDGZLQG��7KH�HQWLUH�WUDQVLWLRQ�IURP�WDLOZLQG�WR�XSGUDIW�WR�
KHDGZLQG�ZDV�DSSUR[LPDWHO\�����P�WR�����P�KRUL]RQWDOO\�DORQJ�WKH�UXQZD\��7KH�WRWDO�VKHDU�
HQFRXQWHUHG�LQ�WKLV�TXLFN�WUDQVLWLRQ�ZRXOG�KDYH�FDXVHG�DQ�DLUVSHHG�JDLQ��ZKLFK�ZDV�UHFRUGHG�
DV����NW�RQ�WKH�$LUFUDIW�)'5��7KH�FRQGLWLRQV�WKDW�H[LVWHG�RYHU�UXQZD\���/�EHFDXVH�RI�WKH�KLJK�
DPELHQW� WHPSHUDWXUH�DQG� WKH�HIIHFWV�RI� WKH�VORZ�PRYLQJ�VHD�EUHH]H� IURQW�VWDOOLQJ�RYHU� WKH�
UXQZD\��DV�SHU�WKH�1&06�KLVWRULFDO�GDWD��LQGLFDWHG�WKDW�WKH�ZLQG�FRQGLWLRQV�DW�WKH�WLPH�RI�WKH�
$FFLGHQW�ZHUH�XQXVXDO�IRU�20'%��
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$V� SHU� ,&$2�Annex 3 — Meteorological Service for International Air Navigation, �
XQGHU�WKH�VHFWLRQ�— Wind shear warnings, LW�ZDV�UHFRPPHQGHG�WKDW�WKH�LQIRUPDWLRQ�RQ�WKH�
ZLQGVKHDU�ZDUQLQJ�EH�LQ�DFFRUGDQFH�ZLWK�ORFDO�DUUDQJHPHQWV�ZLWK�WKH�DSSURSULDWH�DLU�WUDIILF�
VHUYLFHV�XQLW�DQG�WKH�RSHUDWRUV�FRQFHUQHG��,Q�DGGLWLRQ��WKH�ZLQGVKHDU�ZDUQLQJ�LV�UHTXLUHG�WR�
JLYH�FRQFLVH� LQIRUPDWLRQ�RQ� WKH�REVHUYHG�RU�H[SHFWHG�H[LVWHQFH�RI�ZLQGVKHDU�ZKLFK�FRXOG�
DGYHUVHO\� DIIHFW� DLUFUDIW� RQ� WKH�DSSURDFK�SDWK� RU� WDNH�RII� SDWK� RU� GXULQJ� FLUFOLQJ� DSSURDFK�
EHWZHHQ�UXQZD\�OHYHO�DQG�����P��������IW��DERYH�WKDW�OHYHO�DQG�DLUFUDIW�RQ�WKH�UXQZD\�GXULQJ�
WKH�ODQGLQJ�UROO�RU�WDNH�RII�UXQ���

$W�20'%��WKH�DHURGURPH�ZHDWKHU�RIILFH�KDG�QR�DELOLW\�WR�FUHDWH��LVVXH�RU�GLVWULEXWH�
DXWRPDWHG�ZLQGVKHDU�DOHUWV�� ,&$2�Annex 3��FKDSWHU�����±�Windshear warnings and alerts, 
VWDWHV�³:LQGVKHDU�DOHUWV�DUH�H[SHFWHG�WR�FRPSOHPHQW�ZLQGVKHDU�ZDUQLQJV�DQG�WRJHWKHU�DUH�
LQWHQGHG�WR�HQKDQFH�VLWXDWLRQDO�DZDUHQHVV�RI�ZLQGVKHDU�´��

,&$2�$QQH[����FKDSWHU�����±�Windshear warnings and alerts��VWDWHV��
³�
x� �������$W� DHURGURPHV�ZKHUH�ZLQGVKHDU� LV� GHWHFWHG� E\� DXWRPDWHG�� JURXQG�

EDVHG��ZLQGVKHDU�UHPRWH�VHQVLQJ�RU�GHWHFWLRQ�HTXLSPHQW��ZLQGVKHDU�DOHUWV�
JHQHUDWHG� E\� WKHVH� V\VWHPV� VKDOO� EH� LVVXHG�� :LQGVKHDU� DOHUWV� VKDOO� JLYH�
FRQFLVH�� XS�WR�GDWH� LQIRUPDWLRQ� UHODWHG� WR� WKH� REVHUYHG� H[LVWHQFH� RI�
ZLQGVKHDU� LQYROYLQJ�D�KHDGZLQG�WDLOZLQG�FKDQJH�RI�����P�V�����NW��RU�PRUH�
ZKLFK�FRXOG�DGYHUVHO\�DIIHFW�DLUFUDIW�RQ�WKH�ILQDO�DSSURDFK�SDWK�RU�LQLWLDO�WDNH�
RII�SDWK�DQG�DLUFUDIW�RQ�WKH�UXQZD\�GXULQJ�WKH�ODQGLQJ�UROO�RU�WDNH�RII�UXQ��

x� &KDSWHU�������5HFRPPHQGDWLRQ���:LQGVKHDU�DOHUWV�VKRXOG�EH�XSGDWHG�DW�OHDVW�
HYHU\� PLQXWH�� 7KH� ZLQGVKHDU� DOHUW� VKRXOG� EH� FDQFHOOHG� DV� VRRQ� DV� WKH�
KHDGZLQG�WDLOZLQG�FKDQJH�IDOOV�EHORZ�����P�V�����NW��´�

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� WKH� ZLQGVKHDU� ZDUQLQJ� LVVXHG� DW� ����� GLG� QRW�
KLJKOLJKW� WKH� VLJQLILFDQFH� RI� WKH� VHD� EUHH]H� WKDW� ZDV� DIIHFWLQJ� WKH� $LUSRUW� UXQZD\V� DQG�
DSSURDFK�IOLJKW�SDWK��([FHSW� IRU� WKH�PRGHUDWH�ZLQGVKHDU�DIIHFWLQJ�DOO� UXQZD\V�� WKH�ZDUQLQJ�
KDG�QR�LQIRUPDWLRQ�DV�WR�WKH�ZLQG�VSHHG��GLUHFWLRQ�DQG�H[SHFWHG�KHLJKW�RI�WKH�ZLQG�VKLIW�DORQJ�
WKH�DSSURDFK�SDWK��DV�ZHOO�DV�ZLQG�VKLIW�DORQJ�UXQZD\���/�WRXFKGRZQ�]RQH��,I�WKLV�LQIRUPDWLRQ�
KDG�EHHQ�DYDLODEOH�WR�8$(����IOLJKW�FUHZ��LW�PD\�KDYH�DOHUWHG�WKHP�DQG�LQIOXHQFHG�WKHLU�JR�
DURXQG� GHFLVLRQ� PDNLQJ�� 7KH� &RPPDQGHU� KDV� VWDWHG� WKDW� EHFDXVH� WKH� $7,6� ZLQGVKHDU�
ZDUQLQJ�GLG�QRW�FRQWDLQ�DQ\�DGGLWLRQDO�LQIRUPDWLRQ��KH�GLG�QRW�WKLQN�WKHUH�ZDV�D�WKUHDW�WR�WKH�
VDIH� ODQGLQJ� RI� WKH� $LUFUDIW� DQG� DV� D� UHVXOW�� GLG� QRW� QHHG� WR� DGG� DGGLWLRQDO� VSHHG� IRU� WKH�
DSSURDFK��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� $163�� DV� WKH� PHWHRURORJLFDO� VHUYLFH�
SURYLGHU� FHUWLILFDWHG� E\� WKH� *&$$�� HYDOXDWH� DQG� LQVWDOO� DXWRPDWHG� ORZ�OHYHO� ZLQGVKHDU�
GHWHFWLRQ�DQG�DOHUWLQJ�HTXLSPHQW�WR�HQKDQFH�WKH�DFFXUDF\�DQG�FRQFLVHQHVV�RI�WKH�ZHDWKHU�
LQIRUPDWLRQ� EURDGFDVWHG� IURP� WKH� 1DWLRQDO� &HQWHU� RI� 0HWHRURORJ\� �1&0�� DYLDWLRQ�
PHWHRURORJLFDO�IRUHFDVWHUV�DQG�DLU�WUDIILF�FRQWUROOHUV��

Annex 3 — Meteorological Service for International Air Navigation, WKH�VHFWLRQ�—
Wind shear warnings� UHFRPPHQGV�WKDW�ZLQGVKHDU�ZDUQLQJV�VKDOO�JLYH�FRQFLVH�LQIRUPDWLRQ�RQ�
WKH�REVHUYHG�RU�H[SHFWHG�H[LVWHQFH�RI�ZLQGVKHDU�ZKLFK�FRXOG�DGYHUVHO\�DIIHFW�DLUFUDIW�RQ�WKH�
DSSURDFK�� +RZHYHU�� WKHUH� ZDV� QR� JXLGDQFH� LQ� WKH�Civil Aviation Regulations� RQ� ZKDW� LV�
UHTXLUHG�WR�EH�EURDGFDVW�LQ�WKH�ZLQGVKHDU�ZDUQLQJV��7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�WKH�Civil 
Aviation Regulations VKRXOG�GHILQH�ZKDW�LV�WKH�FRQFLVH�LQIRUPDWLRQ�UHTXLUHG�WR�EH�EURDGFDVW�
LQ�WKH�ZLQGVKHDU�ZDUQLQJV�LQ�FRRUGLQDWLRQ�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�ORFDO�DLUFUDIW�RSHUDWRUV��
WKH� DLU� QDYLJDWLRQ� VHUYLFH� SURYLGHUV�� WKH� DHURGURPHV�� DQG� WKH� PHWHRURORJLFDO� VHUYLFH�
SURYLGHUV���



� �

)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� �����

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�*&$$�VWXG\�WKH�EHQHILW�RI�VSHFLI\LQJ��DQG�
LQFRUSRUDWLQJ� FKDQJHV� WR� WKH� Civil Aviation Regulations�� WKH� UHTXLUHG� PHWHRURORJLFDO�
HTXLSPHQW�XVHG�IRU�GHWHFWLRQ�RI�ORZ�OHYHO�ZLQGVKHDU�DQG�DOHUWV��SODFHPHQW�RI�DQHPRPHWHUV�
DORQJ� WKH� UXQZD\V�� DQG� UHFHLYLQJ� FXUUHQW� DLUFUDIW� ZLQG� LQIRUPDWLRQ�� WKDW� ZLOO� HQKDQFH� WKH�
DFFXUDF\� DQG� FRQFLVHQHVV� RI� WKH� ZHDWKHU� LQIRUPDWLRQ� EURDGFDVWHG� IURP� WKH� DYLDWLRQ�
PHWHRURORJLFDO�IRUHFDVWHUV�DQG�DLU�WUDIILF�FRQWUROOHUV��

���� 5HVFXH�DQG�)LUHILJKWLQJ�
������ $LUSRUW�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH��$5))6��UHVSRQVH�

7KH�ILUH�FRPPDQGHU�DQG�WKH�ILUVW�WZR�$5))6�PDMRU�IRDP�YHKLFOHV��0)9V��DUULYHG�DW�
WKH�$FFLGHQW�VLWH�ZLWKLQ����VHFRQGV�RI�WKH�$LUFUDIW�FRPLQJ�WR�UHVW�DQG�LPPHGLDWHO\�VWDUWHG�WR�
DSSO\�ILUH�H[WLQJXLVKLQJ�DJHQW��$GGLWLRQDO�ILUHILJKWLQJ�YHKLFOHV�DUULYHG�VKRUWO\�DIWHU��

$IWHU�WKH�$LUFUDIW�FDPH�WR�UHVW��WKH�ILUH�FRQWLQXHG�RQ�WKH�VHSDUDWHG�1R���HQJLQH��9LGHR�
IRRWDJH�UHFRUGHG�E\�D�SDVVHQJHU�VKRZHG�WKH�DIW�ORZHU�SRUWLRQ�RI�WKH�1R���HQJLQH�RQ�ILUH���

2WKHU�YLGHR�IRRWDJH�VKRZHG�EODFN�VPRNH��ZLWKRXW�YLVLEOH�IODPHV�� LVVXLQJ�IURP�WKH�
ORZHU�IXVHODJH�LQ�WKH�YLFLQLW\�RI�WKH�ULJKW�ZLQJ�URRW�DUHD�DQG�WKH�ULJKW�PDLQ�ODQGLQJ�JHDU�ED\��
7KLV�VPRNH�FRQWLQXHG�WR�LQFUHDVH�LQ�GHQVLW\�IURP�WKH�WLPH�WKH�$LUFUDIW�FDPH�WR�UHVW�XQWLO�WKH�
FHQWHU�ZLQJ�WDQN�H[SORVLRQ���

:KHQ�)LUH���DQG�)LUH����ZHUH�SRVLWLRQHG�FORVH�WR�WKH�5��GRRU��WKH\�QDUURZHG�WKH�
HVFDSH�SDWK�RI�WKH�SDVVHQJHUV��VORZHG�GRZQ�WKH�HYDFXDWLRQ�RI�WKH�$FFLGHQW�VLWH��DQG�OLPLWHG�
WKH�DELOLW\�RI�WKH�$5))6�FUHZ�WR�REVHUYH�WKH�PRYHPHQW�RI�WKH�HYDFXDWHG�SDVVHQJHUV�RQ�WKH�
JURXQG�DQG�WDNH�QHFHVVDU\�DFWLRQV�WR�SUHVHUYH�WKHLU�VDIHW\��

)LUH���FRQWLQXHG�WR�XVH�LWV�PDLQ�DQG�EXPSHU�PRQLWRUV�WR�DSSO\�H[WLQJXLVKLQJ�DJHQW�
WR�WKH�IXVHODJH�GLUHFWO\�DERYH�WKH�ULJKW�ZLQJ�URRW�DQG�IRUZDUG�RI�WKH�5��GRRU��$�VLGHOLQH�ZDV�
GHSOR\HG�IURP�)LUH���DQG�D�ILUHILJKWHU�FRPPHQFHG�FRROLQJ�WKH�ULJKW�ZLQJ�URRW�DQG�IXVHODJH�
DUHD��7KHVH�DFWLRQV� IURP�)LUH���DQG� WKH�VLGHOLQH�RSHUDWRU�KDG�QR�HIIHFW�RQ� WKH� ULJKW�PDLQ�
ODQGLQJ�JHDU�ILUH��

:KHQ� WKH� ILUHILJKWHUV� H[LWHG� )LUH� ���� WKH\� GHSOR\HG� D� VLGHOLQH� DQG� FRPPHQFHG�
ILJKWLQJ�WKH�ULJKW�PDLQ�ODQGLQJ�JHDU�ILUH�IURP�D�FORVHU�SRVLWLRQ��2QH�RI�WKHVH�ILUHILJKWHUV�ZDV�
ODWHU�IDWDOO\�LQMXUHG�E\�WKH�H[SORVLRQ�RI�WKH�FHQWHU�ZLQJ�IXHO�WDQN��2WKHU�ILUHILJKWHUV�IURP�)LUH�
���DSSURDFKHG�WKH�GHWDFKHG�1R���HQJLQH�LQOHW�ZLWK�D�VLGHOLQH�EXW�ZHUH�XQDEOH�WR�H[WLQJXLVK�
WKH�ILUH��7KH�1R���HQJLQH�H[KDXVW�ILUH�ZDV�HYHQWXDOO\�H[WLQJXLVKHG�ZKHQ�)LUH���DUULYHG�DQG�
DSSOLHG�H[WLQJXLVKLQJ�DJHQW���

)LUH����ILUHILJKWHUV�KDG�XVHG�LWV�EXPSHU�PRQLWRU�WR�VSUD\�DJHQW�RYHU�WKH�WRS�RI�WKH�
ULJKW�ZLQJ�DQG�WRZDUGV�WKH�5��GRRU��+RZHYHU��YLGHR�HYLGHQFH�VKRZHG�WKDW�WKHUH�ZDV�QR�ILUH�
LQ�WKDW�DUHD��DQG�WKH�DSSOLFDWLRQ�RI�H[WLQJXLVKLQJ�DJHQW�DQG�ZDWHU�WR�WKLV�DUHD�GLG�QRW�FRQWURO��
H[WLQJXLVK�RU�FRRO�WKH�UHVWULFWHG�ODQGLQJ�JHDU�ILUH��RU�WKH�FHQWHU�ZLQJ�WDQN��

1R� ILUH� YHKLFOH� RU� ILUHILJKWHUV� ZHUH� DSSURSULDWHO\� SRVLWLRQHG� RU� LQYHVWLJDWHG� WKH�
IRUZDUG� ULJKW� TXDUWHU� RI� WKH� $FFLGHQW� VLWH�� DQG� QR� GHWDLOHG� DVVHVVPHQW� RI� WKLV� DUHD� ZDV�
FRQGXFWHG� E\� WKH� FUHZ�PDQDJHUV�� 7KHUHIRUH�� WKHUH� ZDV� DOVR� QR� FKDQJH� LQ� WKH� WDFWLFV� WR�
SRVLWLRQ�D�YHKLFOH�DW�WKH�IRUZDUG�ULJKW�VLGH�RI�WKH�$LUFUDIW��$OWKRXJK�)LUH���GLG�VWRS�LQ�WKLV�DUHD�
IRU� D� IHZ� PLQXWHV�� QR� GHWDLOHG� DVVHVVPHQW� ZDV� FRQGXFWHG� E\� WKH� FUHZ�� )LUH� �� WKHQ�
UHSRVLWLRQHG�WR�WKH�ULJKW�ZLQJWLS�DUHD��

7KUHH�PRUH�ILUHILJKWLQJ�YHKLFOHV��)LUH����)LUH���DQG�)LUH�����DQG�WZR�GRPHVWLF� ILUH�
YHKLFOHV��)LUH���DQG�)LUH�����SRVLWLRQHG�RQ�WKH�OHIW�VLGH�RI�WKH�$LUFUDIW��)LUH����SURGXFHG�IRDP�
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WKURXJK�LWV�PDLQ�PRQLWRU�RYHU�WKH�WRS�RI�WKH�IXVHODJH�DQG�RQ�WR�WKH�VPDOO�1R����HQJLQH�FRZOLQJ�
ILUH��0)9���GHSOR\HG�D�VLGHOLQH�WRZDUGV�5��WR�SURWHFW�WKH�H[LW����

7KH� LQLWLDO� ILUHILJKWLQJ� WDFWLFV� SUHYHQWHG� WKH� SRWHQWLDO� RI� DQ\� ILUH� VSUHDGLQJ� IURP�
XQGHUQHDWK�WKH�ORZHU�IXVHODJH�DGMDFHQW�WR�WKH�ULJKW�PDLQ�ODQGLQJ�JHDU�ED\��7KLV�SURYLGHG�D�
VDIH�SDWK�IRU�WKH�HYDFXDWLQJ�SDVVHQJHUV�RQ�WKH�ULJKW�VLGH�RI�WKH�$LUFUDIW��$W�WKDW�WLPH��DQG�ZKHQ�
WKH�FDELQ�GRRUV�ZHUH�RSHQHG�DIWHU�ILUHILJKWLQJ�KDG�FRPPHQFHG��WKHUH�ZHUH�QR�VLJQV�RI�LQWHULRU�
ILUH�WKDW�ZRXOG�UHTXLUH�LPPHGLDWH�DWWHQWLRQ��

7KH�GHQVH�EODFN�VPRNH�WKDW�ZDV�EHLQJ�HPLWWHG�IURP�XQGHUQHDWK�WKH�ULJKW�VLGH�ZLQJ�
URRW�OHDGLQJ�HGJH�VKRXOG�KDYH�DOHUWHG�WKH�ILUH�FRPPDQGHU�WR�DVVHVV�WKH�ILUH�G\QDPLFV�DQG�WKH�
VRXUFH� RI� WKH� VPRNH�� DQG� DFFRUGLQJO\� UHYLHZ� DQG� FKDQJH� WKH� ILUHILJKWLQJ� WDFWLFV�� 6XFK� D�
FKDQJH� UHTXLUHG� VXIILFLHQW� FRPPXQLFDWLRQ� DQG� LQIRUPDWLRQ� XSGDWHV� IURP� WKH� VHFWRU�
FRPPDQGHUV��7KLV�RSSRUWXQLW\�ZDV�QRW�UHDOL]HG�EHFDXVH�QR�VHFWRU�FRPPDQGHUV�KDG�EHHQ�
DVVLJQHG�IURP�WKH�EHJLQQLQJ��

7KH�SRVLWLRQLQJ�RI�WKH�ILUH�FRPPDQGHUV¶�YHKLFOH�LQVLGH�WKH�LQFLGHQW�DUHD��$SSHQGL[�'�
RI�WKLV�5HSRUW��GLG�QRW�DOORZ�KLP�SURSHU�VXUYHLOODQFH�FDSDELOLW\�RI�WKH�$FFLGHQW�VLWH��+RZHYHU��
WKH�ILUH�YHKLFOHV�FUHZ�PDQDJHUV�DQG�ILUHILJKWHUV�ZHUH�SRVLWLRQHG�LQ�FORVH�SUR[LPLW\�WR�WKH�ULJKW�
ZLQJ�URRW��DQ�DUHD�RI�GHQVH�VPRNH��DQG�WKH\�VKRXOG�KDYH�UHDOL]HG�WKH�GHYHORSLQJ�VLWXDWLRQ�
DQG�FRPPXQLFDWHG�WKLV�WR�WKH�ILUH�FRPPDQGHU��

7KH�LQLWLDOO\�LQWDFW�FRQGLWLRQ�RI�WKH�$LUFUDIW��WKH�GLUHFW�FRQWDFW�RI�WKH�ORZHU�ULJKW�VLGH�RI�
WKH� IXVHODJH� ZLWK� WKH� UXQZD\� VXUIDFH�� DQG� WKH� LQDGHTXDWH� $FFLGHQW� VLWH� VXUYHLOODQFH��
SUHYHQWHG� WKH�ILUH�FRPPDQGHU� IURP�SRVLWLYHO\� LGHQWLI\LQJ� WKH�VRXUFH�RI� WKH�VPRNH��7KH� ILUH�
FRPPDQGHU�GLG�QRW�UHFRQVLGHU�WKH�ILUHILJKWLQJ�WDFWLFV�E\�DWWHPSWLQJ�WR�SUHYHQW�KHDWLQJ�RI�ZLQJ�
FHQWHU� WDQN� UHVLGXDO� IXHO� DQG� FRQVHTXHQWO\� PLQLPL]H� WKH� SRVVLELOLW\� RI� DQ� H[SORVLRQ��0)9�
IRUZDUG�ORRNLQJ�LQIUDUHG��)/,5��FDPHUDV�FRXOG�KDYH�SURYLGHG�YLVXDO�LQGLFDWRUV�GXULQJ�WKH�LQLWLDO�
DVVHVVPHQW�IRU�KRW�VSRWV�RU�RYHUKHDWHG�DLUFUDIW�FRPSRQHQWV��DQG�SURYLGH�LQGLFDWLRQV�DERXW�
WKH�HIIHFWLYHQHVV�RI�WKH�ILUHILJKWLQJ�WDFWLFV��

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� GXULQJ� WKH� RIIHQVLYH� PRGH�� WKHUH� ZDV� QR� FOHDU�
ILUHILJKWLQJ�WDFWLFDO�SODQ��7KH�PDMRU�IRDP�YHKLFOHV�ZHUH�SRVLWLRQHG�IURP�ZKHUH�WKH�VPRNH�ZDV�
LVVXLQJ��QR�FOHDU�VHFWRUV�KDG�EHHQ�HVWDEOLVKHG�RU�VHFWRU�FRPPDQGHUV�DSSRLQWHG��DQG�DW�QR�
WLPH�GXULQJ�WKH�ILUHILJKWLQJ�ZDV�KLJK�UHDFK�H[WHQGDEOH�WXUUHW��+5(7���RU�VHFRQGDU\�PHGLD��GU\�
SRZGHU��FRQVLGHUHG���

$IWHU�WKH�H[SORVLRQ��WKH�ILUH�FRPPDQGHU�GHFLGHG�WR�FKDQJH�WKH�ILUHILJKWLQJ�WDFWLF�WR�
GHIHQVLYH�PRGH�ZKHUH�� LQ� WKHRU\�� WKH� LGHQWLILHG�ULVNV�RXWZHLJKHG�WKH�SRWHQWLDO�EHQHILWV��+LV�
DWWHQWLRQ�ZDV�WRZDUGV�WKH�VDIHW\�RI�WKH�$5))6�SHUVRQQHO�RYHU�VDYLQJ�WKH�$LUFUDIW��EHFDXVH�
KH�EHOLHYHG�WKDW�WKHUH�ZDV�QR�H[SHFWDWLRQ�WKDW�WKH�$LUFUDIW�FRXOG�EH�VDYHG��

7KH�ILUH�FRPPDQGHU�GLG�QRW�FRQVLGHU�WKH�KD]DUG�RI�WKH�UHPDLQLQJ�IXHO�LQ�WKH�OHIW�ZLQJ�
WDQN��ZKLFK� KDG� WKH� SRWHQWLDO� WR� FDXVH� DQRWKHU� H[SORVLRQ�� )LUHILJKWHUV� ZLWK� VLGHOLQHV�ZHUH�
PRYLQJ�LQ�FORVH�SUR[LPLW\�WR�WKH�OHIW�ZLQJ�ZLWKRXW�DZDUHQHVV�RI�WKH�H[SORVLRQ�KD]DUG���

,&$2�Doc 9137 Airport Services Manual Part 1 – Rescue and Fighting – FKDSWHU�
���� Features Common to All Emergencies VWDWHV���

³,I� WKH�VRXUFH�RI�KHDW�DQG� ILUH�FDQQRW�EH�FRQWUROOHG�� IXHO� WDQNV�H[SRVHG�EXW�QRW�
LQYROYHG� VKRXOG� EH� SURWHFWHG� E\� DSSURSULDWH� DJHQWV� WR� SUHYHQW� LQYROYHPHQW� RU�
H[SORVLRQ�´�

'XULQJ� WKLV� SHULRG� RI� GHIHQVLYH� PRGH�� ODUJH� YROXPHV� RI� ZDWHU� ZHUH� XVHG� LQ� DQ�
XQFRRUGLQDWHG�WDFWLF��ZKLFK�SURORQJHG�WKH�WLPH�XQWLO�WKH�$LUFUDIW�ILUH�ZDV�EURXJKW�XQGHU�FRQWURO��
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7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�WKH�ODFN�RI�FRPPXQLFDWLRQ��DQG�WKH�LQDELOLW\�RI�WKH�
ILUH�FRPPDQGHU��FUHZ�PDQDJHUV��RU�ILUHILJKWHUV�WR�LGHQWLI\�WKH�ODQGLQJ�JHDU�ILUH�DV�WKH�VRXUFH�
RI�VPRNH��SUHYHQWHG�WKH�ILUH�FRPPDQGHU�IURP�H[HUFLVLQJ�SURSHU�GHFLVLRQ�PDNLQJ�LQ�YHKLFOH�
SRVLWLRQLQJ�DQG�IURP�GHYHORSLQJ�RSWLPXP�ILUHILJKWLQJ�WDFWLFV��

7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�XWLOL]LQJ�WKH�)/,5�HIIHFWLYHO\�FRXOG�KDYH�HQDEOHG�WKH�
ILUH� FRPPDQGHU� WR� LGHQWLI\� WKH� UHVWULFWHG� DFFHVV� WR� WKH� ULJKW�PDLQ� ODQGLQJ� JHDU� ILUH� DQG� WR�
GHYHORS� IXUWKHU� WDFWLFV�� +RZHYHU�� LGHQWLI\LQJ� WKH� ODQGLQJ� JHDU� ILUH� ZRXOG� KDYH� UHTXLUHG�
DSSURSULDWH�VLWH�VXUYHLOODQFH�VXSSRUWHG�E\�SURSHU�VLWH�VHFWRULQJ��DQG�VXIILFLHQW�FRPPXQLFDWLRQ�
DPRQJ�WKH�FUHZ�PDQDJHUV��VHFWRU�FRPPDQGHUV��DQG�WKH�ILUH�FRPPDQGHU��7KLV�ZRXOG�KDYH�
UHTXLUHG� EHWWHU� XQGHUVWDQGLQJ� RI� KRZ� DLUFUDIW� IXHO� WDQNV� EHKDYH� LQ� FDVHV� ZKHUH� WKH\� DUH�
H[SRVHG� WR�KHDW��*LYHQ� WKDW�DSSUR[LPDWHO\�HLJKW�PLQXWHV�ZDV�DYDLODEOH� IURP�ZKHQ� WKH� ILUH�
FRPPDQGHU�DQG�WZR�0)9V�DUULYHG�DW�WKH�$LUFUDIW�XQWLO�WKH�ZLQJ�H[SORVLRQ��LGHQWLI\LQJ�WKH�PDLQ�
ODQGLQJ�JHDU�ILUH�DQG�WDNLQJ�DSSURSULDWH�ILUHILJKWLQJ�DFWLRQV��PD\�KDYH�SURYLGHG�DQ�RSSRUWXQLW\�
WR�SUHYHQW�WKH�WDQN�H[SORVLRQ��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� $LUSRUW� HQKDQFH� WUDLQLQJ� IRU� WKH� $5))6�
SHUVRQQHO�WR�HQDEOH�WKHP�WR�LGHQWLI\�FRQILQHG�KHDW�VRXUFHV�EDVHG�RQ�LQGLFDWRUV�DQG�VPRNH�
WUDFHV��7KLV�WUDLQLQJ�VKRXOG�HQDEOH�WKH�ILUH�FRPPDQGHU�WR�XQGHUVWDQG�WKH�ILUH�G\QDPLF�DQG�
GHWHUPLQH� WKH� DSSURSULDWH� WDFWLFV�� GHSHQGLQJ� RQ� WKH� VLWH� FLUFXPVWDQFHV� DQG� FRQVLGHULQJ�
XWLOL]DWLRQ�RI�XQLTXH�FDSDELOLWLHV�RI� WKH� ILUH�YHKLFOHV��7KLV�VKRXOG�EH�VXSSRUWHG�E\�VXIILFLHQW�
WUDLQLQJ�LQ�LQFLGHQW�FRPPDQG��
������ $5))6�WUDLQLQJ��

7KH�$LUSRUW�HPHUJHQF\�H[HUFLVH�RI�-XQH������UHYHDOHG�D�QXPEHU�RI�GHILFLHQFLHV�LQ�
WKH�$5))6� HPHUJHQF\� UHVSRQVH�� 7KRVH� GHILFLHQFLHV�ZHUH� DFFXUDWH� LQGLFDWRUV� RI� WKH� UHDO�
GHILFLHQFLHV�REVHUYHG�GXULQJ� WKH�$FFLGHQW��7KH�H[HUFLVH� IRXQG� WKDW� WKH�$LUSRUW� HPHUJHQF\�
SHUVRQQHO� WUDLQLQJ� ZDV� LQVXIILFLHQW�� ,Q� DGGLWLRQ�� WKH� H[HUFLVH� UHYHDOHG� WKDW� WKH� LQFLGHQW�
FRPPDQG�V\VWHP��WULDJH��KDQGOLQJ�RI�HYDFXDWHG�SHUVRQV��FRPPXQLFDWLRQ�EHWZHHQ�WKH�0,&&�
DQG�WKH�RWKHU�FHQWHUV�ZHUH�LQDGHTXDWH��

7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�WKH�UHPHGLDO�DFWLRQV�WDNHQ�E\�WKH�$LUSRUW�WR�DGGUHVV�
WKH�LGHQWLILHG�GHILFLHQFLHV�ZHUH�LQDGHTXDWH��DV�WKHUH�ZHUH�PDQ\�VLPLODULWLHV�WKDW�ZHUH�UHSHDWHG�
GXULQJ�WKH�$FFLGHQW�UHVSRQVH��

)LUHILJKWLQJ�WDFWLFV�VKRXOG�EH�GHYHORSHG�IURP�WKH�PRPHQW�RI�DUULYLQJ�DW�WKH�DFFLGHQW�
VLWH�DQG�VKRXOG�EH�FRQWLQXRXVO\�UH�HYDOXDWHG�GHSHQGLQJ�RQ�WKHLU�RXWFRPHV��RU�EDVHG�RQ�ILUH�
G\QDPLF�FKDQJHV��)LUH�G\QDPLF�FKDQJHV�VKRXOG�EH�FRPPXQLFDWHG�WR�WKH�ILUH�FRPPDQGHU�ZKR�
VKRXOG� FRQWLQXRXVO\� HYDOXDWH� WKH� VLWXDWLRQ� DQG� PDNH� WKH� DSSURSULDWH� DGMXVWPHQWV��
&RPPXQLFDWLRQ�ZLWK� WKH� ILUH� FRPPDQGHU� VKRXOG� DOZD\V� EH� HIIHFWLYH�� 7KH� ILUH� FRPPDQGHU�
VKRXOG�EH�HDVLO\�LGHQWLILDEOH�DQG�YLVLEOH�DW�DOO�WLPHV��LQ�RUGHU�WR�PDLQWDLQ�FORVH�OLDLVRQ�ZLWK�DOO�
RQ�VLWH�SHUVRQQHO��

7KH� GHSOR\PHQW� RI� YHKLFOHV�� SHUVRQQHO� DQG� HTXLSPHQW�� WKH� HVWDEOLVKPHQW� RI� WKH�
0,&&��DQG�WKH�SRVLWLRQLQJ�RI�FDVXDOW\�DUHDV��DUH�DOO�FULWLFDO�VWHSV�LQ�HPHUJHQF\�PDQDJHPHQW��
7KH�0,&&�VKRXOG�EH�WKH�PDLQ�VRXUFH�RI�LQIRUPDWLRQ�IRU�DOO�UHVSRQGLQJ�UHVRXUFHV��,QIRUPDWLRQ�
FROOHFWHG�DQG�VKDUHG�LQ�WKH�0,&&�VSHFLILF�WR�WKH�DLUFUDIW��WKH�FDUJR�FDUULHG��H[LVWLQJ�FRQGLWLRQV��
DYDLODEOH�UHVRXUFHV�DQG�WHFKQRORJ\��FRQWULEXWH�WR�FROODERUDWLYH�GHFLVLRQV�JXLGLQJ�WKH�DFWLRQV�
WDNHQ�WR�PDQDJH�WKH�DFFLGHQW��

7KH� EDVLF� WUDLQLQJ� SURJUDP� IRU� QHZ� MRLQHUV� DQG� WKH� VXEVHTXHQW� PDLQWHQDQFH� RI�
FRPSHWHQF\��0R&��WUDLQLQJ�ZHUH�QRW�DGHTXDWH�WR�HQDEOH�WKH�ILUH�FRPPDQGHU��FUHZ�PDQDJHUV��
DQG�ILUHILJKWHUV�WR�DVVXPH�WKHLU�UROHV�LQ�D�FRPSHWHQW�PDQQHU��
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$�IXOO\�GHYHORSHG�UHWUDFWHG�ULJKW�PDLQ�JHDU�ILUH�ZDV�DQ�XQSUHFHGHQWHG�DLUFUDIW� ILUH�
VLWXDWLRQ� DQG� RQH� WKDW� KDG� QRW� EHHQ� FRQVLGHUHG� ZLWKLQ� WKH� FXUUHQW� WUDLQLQJ� SURJUDP� RU�
PDLQWHQDQFH�RI�FRPSHWHQF\�VFKHPH���

7KH� WUDLQLQJ� UHFRUGV� RI� WKH� ILUH� FRPPDQGHU� LQGLFDWHG� WKDW� KH� KDG� FRPSOHWHG�
VFKHGXOHG�0R&�WUDLQLQJ�LQ�ILUHILJKWLQJ�WHFKQLTXHV��HYDFXDWLRQ�SURFHGXUH��FRPELQDWLRQ�ILUH�ZLWK�
VHDUFK�DQG�UHVFXH��DQG�ULVN�DVVHVVPHQW��+RZHYHU��WKH�SRVW�WUDLQLQJ�SHUIRUPDQFH�DVVHVVPHQW�
KDG�QRW�DVVXUHG�WKDW�WKH�ILUH�FRPPDQGHU�KDG�DFTXLUHG�WKH�FRPSHWHQF\�QHHGHG�IRU�LQFLGHQW�
FRPPDQG��7UDLQLQJ�UHFRUGV�GLG�QRW�FOHDUO\�UHFRUG�WKH�OHYHO�RI�FRPSHWHQF\�DWWDLQHG�E\�WKH�ILUH�
FRPPDQGHU��

7UDLQLQJ�LV�UHTXLUHG�WR�HQKDQFH�WKH�FRPSHWHQF\�RI�ILUHILJKWHUV��FUHZ�PDQDJHUV��DQG�
ILUH�FRPPDQGHUV�WR�HQDEOH�WKHP�WR�LGHQWLI\�FRQILQHG�KHDW�VRXUFHV�EDVHG�RQ�LQGLFDWRUV�DQG�
VPRNH�WUDFHV��7KLV�WUDLQLQJ�VKRXOG�HQDEOH�WKH�ILUH�FRPPDQGHU�WR�HVWDEOLVK�HIIHFWLYH�LQFLGHQW�
FRPPDQG��XQGHUVWDQG�WKH�ILUH�G\QDPLF�DQG�GHWHUPLQH�WKH�DSSURSULDWH�WDFWLFV��GHSHQGLQJ�RQ�
WKH�VLWH�FLUFXPVWDQFHV�DQG�FRQVLGHULQJ�WKH�XWLOL]DWLRQ�RI�XQLTXH�FDSDELOLWLHV�RI�WKH�ILUH�YHKLFOHV��

7KH�$LUSRUW�HPSOR\V�%RHLQJ�����DQG�$LUEXV�$����PRFNXSV�IRU�H[WHUQDO�DQG�LQWHUQDO�
ILUH�VFHQDULRV��7KH�H[WHUQDO� ILUH�VFHQDULRV� LQFOXGH�IXVHODJH��HQJLQH��DQG� ODQGLQJ�JHDU� ILUHV��
DQG�D�FRPELQDWLRQ�RI�WKHVH��,Q�DOO�VFHQDULRV��WKH�PRFNXSV�VLPXODWHG�DQ�LQWDFW�DLUFUDIW��VWDQGLQJ�
RQ�LWV�ODQGLQJ�JHDU��ZLWK�XQKDPSHUHG�DFFHVVLELOLW\�WR�WKH�ORZHU�VXUIDFHV�DQG�ODQGLQJ�JHDU��7KH�
VFHQDULRV�GLG�QRW�FRQVLGHU�D�FDVH�ZKHUH�WKH�DLUFUDIW�ZDV�UHVWLQJ�RQ�LWV�IXVHODJH��

3UDFWLFDO� WUDLQLQJ� H[HUFLVHV�� LQYROYLQJ� ILUH� WUDLQLQJ� IDFLOLWLHV� DQG� DLUFUDIW� PRFNXSV��
VKRXOG�QRW�EH�OLPLWHG�WR�VLPSOH�ILUH�VFHQDULRV��ZKLFK�DUH�FXUUHQWO\�SUDFWLFHG�DQG�HQG�RQFH�WKH�
FRUUHFW�HTXLSPHQW�DQG�VXSSRUW�DUH�GHSOR\HG��6FHQDULRV�QHHG� WR�EH�HVWDEOLVKHG��EDVHG�RQ�
DSSURSULDWH� VLPXODWHG� WHFKQLTXHV� WKDW� FKDOOHQJH� WKH� ILUHILJKWHUV�� FUHZ� PDQDJHUV� DQG� ILUH�
FRPPDQGHUV�WR�DVVHVV�ILUH�G\QDPLFV�DQG�WR�GHYHORS�DQG�UH�HYDOXDWH�WDFWLFV��

3UDFWLFDO�WUDLQLQJ�VKRXOG�DVVXUH�UHSOLFDWLRQ�RI�UHDO�OLIH�DFFLGHQWV�ZLWK�FRQGLWLRQV�WKDW�
DUH�PRUH�G\QDPLF�DQG�VLWXDWLRQV�WKDW�DUH�QRW�QRUPDO�VXFK�DV�DQ�DLUFUDIW�UHVWLQJ�RQ�LWV�ORZHU�
IXVHODJH� RU� DQ� DLUFUDIW� QRW� VWDQGLQJ� QRUPDOO\� RQ� LWV� ODQGLQJ� JHDU�� 'LIIHUHQW� ZHDWKHU� DQG�
HQYLURQPHQWDO�FRQGLWLRQV�VKRXOG�DOVR�EH�FRQVLGHUHG��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� $LUSRUWV� HQKDQFH� WKH� $5))6� SHUVRQQHO�
SUDFWLFDO� WUDLQLQJ� H[HUFLVHV� E\� LQFOXGLQJ� QHZ� VFHQDULRV� EDVHG� RQ� DSSURSULDWH� VLPXODWHG�
WHFKQLTXHV��WKDW�FKDOOHQJH�WKH�ILUHILJKWHUV��FUHZ�PDQDJHUV��DQG�ILUH�FRPPDQGHUV�WR�DVVHVV�
ILUH�G\QDPLFV�DQG�GHYHORS�WDFWLFV��7KH�VFHQDULRV�VKRXOG�UHSOLFDWH�WKH�FLUFXPVWDQFHV�RI�DFWXDO�
DFFLGHQWV��ZLWK�YDULRXV�DLUFUDIW�VWDWHV��'LIIHUHQW�ZHDWKHU�DQG�HQYLURQPHQWDO�FRQGLWLRQV�VKRXOG�
DOVR�EH�FRQVLGHUHG��

������ 6XUYLYDELOLW\��
�������� 3URWHFWLYH�EUHDWKLQJ�HTXLSPHQW�

7KH� SURWHFWLYH� EUHDWKLQJ� HTXLSPHQW� �3%(�� WUDLQLQJ� LV� FRQGXFWHG� LQ� D� VDIH�
HQYLURQPHQW�� XWLOL]LQJ� VLPXODWHG� HPHUJHQFLHV�� $� UH�XVDEOH� GHPR� 3%(� LV� GRQQHG� E\� WKH�
WUDLQHHV�GXULQJ�WKH�WUDLQLQJ�H[HUFLVH��7KH�GHPR�XQLW�LV�DQ�DOUHDG\�RSHQHG�3%(�WKDW�LV�VWRUHG�
LQ� GLIIHUHQW� FRQGLWLRQV� WR� WKH� 3%(� XQLWV� LQVWDOOHG� RQ� DQ� DLUFUDIW�� 7KLV� LV� FRPPRQ� LQGXVWU\�
SUDFWLFH��

7KH�IOLJKW�DQG�FDELQ�FUHZ�UHFHLYHG�3%(�WUDLQLQJ�DFFRUGLQJ�WR�WKH�2SHUDWRU¶V�WUDLQLQJ�
SURFHGXUHV�� DQG� WKH� ,QYHVWLJDWLRQ� IRXQG� QR� HYLGHQFH� WKDW� WKH� FUHZPHPEHUV� ODFNHG�
FRPSHWHQFH�LQ�3%(�XVH��
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7KH� 2SHUDWRU� DQG� WKH� 3%(� PDQXIDFWXUHU� JDLQHG� LQIRUPDWLRQ� EDVHG� RQ� WKH�
FUHZPHPEHU¶V�H[SHULHQFHV�LQ�WKHLU�XVH�RI�WKH�HTXLSPHQW�LQ�GHDOLQJ�ZLWK�WKH�$FFLGHQW��,W�ZDV�
GHPRQVWUDWHG�WKDW�ZKLOH�WKH�PHWDO�FRQWDLQHU�DQG�WKH�SODVWLF�SRXFK�DGHTXDWHO\�SURWHFWHG�WKH�
VWRZHG�3%(�IURP�GDPDJH��WKHLU�GHVLJQ�GLG�QRW�VXSSRUW�HDV\�DFFHVV�WR�WKH�3%(�LQ�FRQGLWLRQV�
ZKHUH�WKH�FRQWDLQHU�LV�FRYHUHG�E\�ILUH�H[WLQJXLVKLQJ�DJHQW�RU�RWKHU�IOXLGV��7KH�PHWDO�FRQWDLQHU�
GHVLJQ�GLG�QRW�FRPSO\�ZLWK�WKH�DFFHVV�FHUWLILFDWLRQ�UHTXLUHPHQWV�RI�WHFKQLFDO�VWDQGDUG�RUGHU�
QXPEHU�TSO-C116a�LVVXHG�E\�WKH�)$$��7KH�GLIILFXOW\�LQ�DFFHVVLQJ�WKH�3%(�GHOD\HG�LWV�XVH�
DQG� DOVR� FDXVHG� RWKHU� FUHZPHPEHUV� WR� DEDQGRQ� WKHLU� DWWHPSWV� WR� XVH� 3%(� DQG� WKH\�
FRQWLQXHG�WKHLU�HPHUJHQF\�DFWLRQV�ZLWKRXW�R[\JHQ�VXSSRUW�RU�IDFH�SURWHFWLRQ���

'LIILFXOW\�LQ�DFFHVVLQJ�3%(�LQ�HPHUJHQF\�VLWXDWLRQV��ZKHUH�WKH�FUHZ�LV�XQGHU�SK\VLFDO�
DQG�PHQWDO�VWUHVV��DQG�ZKHUH�WKH\�KDYH�WR�UHO\�RQ�R[\JHQ�VXSSRUW�DQG�IDFH�SURWHFWLRQ�WR�FDUU\�
RXW� WKHLU�SULPDU\�HPHUJHQF\� IXQFWLRQV��PD\�FUHDWH�D� OLIH� WKUHDWHQLQJ�VLWXDWLRQ� IRU�FUHZ�DQG�
SDVVHQJHUV����

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�)$$�UHTXLUH�WKH�PDQXIDFWXUHU�RI�WKH�3%(�WR�
HYDOXDWH�WKH�FXUUHQW�GHVLJQ�IHDWXUHV�RI�WKH�3%(�FRQWDLQHU��VWRZDJH�FRPSDUWPHQW��DQG�SRXFK��
DQG� GHYHORS�PRGLILFDWLRQV� WR� SURYH� FRPSOLDQFH�ZLWK�TSO-C116a DQGTSO-C99a� UHJDUGLQJ�
HDV\�DFFHVV��
������� (YDFXDWLRQ�DQG�PHGLFDO�UHVSRQVH�
����������3DVVHQJHU�EHKDYLRXU�

%HIRUH�WKH�VHDW�EHOW�VLJQ�ZDV�WXUQHG�µRII¶��SDVVHQJHUV�VWDUWHG�WR�VWDQG�XS��7KH�FDELQ�
FUHZ��ZKR�KDG�EHHQ�LQVWUXFWHG�WR�DWWHQG�WR�WKHLU�VWDWLRQV��ZHUH�SUHYHQWHG�E\�SDVVHQJHUV�LQ�
WKH� DLVOHV� IURP� PRYLQJ� LQWR� WKH� FDELQ� DQG� DGGUHVVLQJ� SDVVHQJHUV� GLUHFWO\�� ,QVWHDG�� WKH�
SDVVHQJHU�DGGUHVV�V\VWHP�ZDV�XVHG�LQ�DQ�DWWHPSW�WR�KDYH�WKH�SDVVHQJHUV�UHPDLQ�VHDWHG���

%\�WKH�WLPH�WKH�&RPPDQGHU�RUGHUHG�WKH�HYDFXDWLRQ��RQH�PLQXWH�KDG�HODSVHG�VLQFH�
WKH�$LUFUDIW�KDG�FRPH�WR�D�VWRS��'XULQJ�WKLV�RQH�PLQXWH��WLPH�ZDV�VSHQW�E\�WKH�IOLJKW�FUHZ�LQ�
ORFDWLQJ� WKH� HPHUJHQF\� FKHFNOLVW� ZKLFK� KDG� EHHQ� VFDWWHUHG� ZLWK� RWKHU� ORRVH� LWHPV� LQ� WKH�
FRFNSLW�DV�D�UHVXOW�RI�WKH�LPSDFW���%HIRUH�WKH�HYDFXDWLRQ�FRPPDQG��VRPH�SDVVHQJHUV�OHIW�WKHLU�
VHDWV� WR� UHWULHYH� WKHLU� EHORQJLQJV� IURP� WKH� RYHUKHDG� ELQV�� 7KHVH� SDVVHQJHUV� EORFNHG� WKH�
DLVOHV� DQG� SDVVDJHV� WR� WKH� H[LWV�� ,W� ZDV� GLIILFXOW� IRU� WKH� FDELQ� FUHZPHPEHUV� WR� NHHS� WKH�
SDVVHQJHUV�VHDWHG�EHIRUH�WKH�HYDFXDWLRQ�ZDV�FRPPDQGHG�DQG�E\�WKDW�WLPH�WKH�FDELQ�KDG�
VWDUWHG�WR�ILOO�ZLWK�VPRNH��WKH�$LUFUDIW�ZDV�YLVLEO\�GDPDJHG��DQG�WKH�H[WHUQDO�ILUH�KDG�VWDUWHG�
DQG�ZDV�YLVLEOH�WR�VRPH�SDVVHQJHUV���

([SHGLWLQJ� WKH� HYDFXDWLRQ� FRPPDQG� FRXOG� KDYH� DWWUDFWHG� WKH� DWWHQWLRQ� RI�
SDVVHQJHUV� DW� DQ� HDUO\� VWDJH� DQG� UHGXFHG� WKH� RSSRUWXQLW\� IRU� SDVVHQJHUV� WR� JDWKHU� WKHLU�
EHORQJLQJV�� $� UHDGLO\� DFFHVVLEOH� HYDFXDWLRQ� FKHFNOLVW� LV� D� NH\� IDFWRU� LQ� IDFLOLWDWLQJ� DQ�
H[SHGLWLRXV�HYDFXDWLRQ�FRPPDQG��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WR� WKH� 2SHUDWRU� WKDW� WKH� HYDFXDWLRQ� FKHFNOLVW� LV�
GLVSOD\HG�VHFXUHO\�LQ�D�SODFH�LQ�WKH�FRFNSLW�HDVLO\�YLVLEOH�WR�WKH�IOLJKW�FUHZ��

7KH�FDELQ�FUHZPHPEHUV�ZHUH�FKDOOHQJHG�E\�D�VLWXDWLRQ�LQ�ZKLFK�WKH\�KDG�WR�GHFLGH�
ZKHWKHU� WR� UHPRYH� EHORQJLQJV� DIILUPDWLYHO\� IURP� SDVVHQJHUV�� ZKLFK� ZRXOG� GHOD\� WKH�
HYDFXDWLRQ�DQG�OHDG�WR�EORFNLQJ�RI�WKH�DLVOHV�DQG�SDVVDJHZD\V�E\�EXON\�EDJV��RU�WR�OHW�WKH�
HYDFXDWLRQ� FRQWLQXH� ZLWK� VRPH� SDVVHQJHUV� FDUU\LQJ� WKHLU� EHORQJLQJV� ZKLFK� ZRXOG� ULVN�
GDPDJLQJ� WKH� VOLGHV� DQG� FDXVLQJ� SHUVRQDO� LQMXULHV�� 7KH� UHPRYHG� FDUU\�RQ� EDJV� ILOOHG� WKH�
JDOOH\V�DQG�EORFNHG�DFFHVV��FRQVHTXHQWO\� WKH�FDELQ�FUHZ�GHFLGHG�WR�DOORZ�WKH�SDVVHQJHUV�
ZKR�ZHUH�FDUU\LQJ�WKHLU�EDJV�WR�HYDFXDWH�ZLWK�WKHLU�EDJV��
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7KH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�UHPRYLQJ�FDUU\�RQ�EDJV�PD\�LQFUHDVH�WKH�SHUVRQDO�
VDIHW\�RI�WKH�HYDFXHH��EXW�ZLOO�LQFUHDVH�WKH�HYDFXDWLRQ�WLPH�DQG�VR�HQGDQJHU�WKH�OLYHV�RI�RWKHU�
SDVVHQJHUV��5HPRYLQJ�EDJV�DIILUPDWLYHO\�PD\�FRPSURPLVH�WKH�VDIHW\�RI�FDELQ�FUHZPHPEHUV�
SRVLWLRQHG�QHDU�WKH�RSHQ�H[LWV����

5HJXODWLRQV�� DQG� WKH� 2SHUDWRU¶V� SURFHGXUHV�� EHFDPH� LQHIIHFWLYH� ZKHQ� PRUH�
SDVVHQJHUV�DUULYHG�DW� WKH�H[LWV�ZLWK� WKHLU� FDUU\�RQ�EDJV��7KH�FDELQ�FUHZ�ZHUH� OHIW�ZLWK�QR�
FKRLFH� EXW� WR� OHW� WKH� SDVVHQJHUV� HYDFXDWH� ZLWK� WKHLU� EDJV�� 7KH� ULVN� RI� GDPDJLQJ� WKH� WZR�
UHPDLQLQJ�XVHDEOH�VOLGHV�ZDV�KLJK��ZLWK�SRWHQWLDOO\�FDWDVWURSKLF�FRQVHTXHQFHV���

$Q�DYLDWLRQ�6DIHW\�6WXG\����FRQGXFWHG�E\�WKH�1DWLRQDO�7UDQVSRUWDWLRQ�6DIHW\�%RDUG�
RI�WKH�8QLWHG�6WDWHV��176%���UHYHDOHG�WKDW�WKH�PDMRULW\�RI�UHVSRQGHQWV�KDG�FDUULHG�WKHLU�FDUU\�
RQ�EDJV�GXULQJ�HYDFXDWLRQV��7KH�6WXG\�UHFRPPHQGHG�WKDW�WKH�)$$�GHYHORS�DGYLVRU\�PDWHULDO�
WR�DGGUHVV�ZD\V�WR�PLQLPL]H�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�FDUU\�RQ�EDJV�GXULQJ�HYDFXDWLRQV��

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� DWWHPSWLQJ� WR� HYDFXDWH� ZLWK� FDUU\�RQ� EDJJDJH�
SRVHV�D�VLJQLILFDQW�WKUHDW�WR�WKH�OLYHV�RI�SDVVHQJHUV�ZKLFK�LV�QRW�DGGUHVVHG�LQ�WKH�Civil Aviation 
Regulations,�CAR-OPS 1.285 ࡳ�� �Passenger Briefing� 5HFRPPHQGDWLRQ� LV�DGGUHVVHG�LQ�WKLV�
5HSRUW�VHFWLRQ������������3DVVHQJHU�VDIHW\�EULHILQJ�VWDQGDUGV��
����������&UHZ�SHUIRUPDQFH�GXULQJ�WKH�HYDFXDWLRQ�

:KHQ�WKH�&RPPDQGHU�LQLWLDWHG�WKH�HYDFXDWLRQ��VPRNH�KDG�DOUHDG\�VWDUWHG�WR�ILOO�WKH�
FHQWHU�FDELQ�DQG�TXLFNO\�GHYHORSHG�LQWR�D�EDUULHU�EHWZHHQ�WKH�IRUZDUG�DQG�DIW�FDELQ�DUHDV��2I�
WKH� FDELQ� VHDWLQJ� FDSDFLW\�� ��� SHUFHQW� ZDV� RFFXSLHG�� EXW� WKH� OLPLWHG� QXPEHU� RI� XVDEOH�
HPHUJHQF\�H[LWV��FKDOOHQJHV�IRU�FDELQ�FUHZ�WR�UH�GLUHFW�SDVVHQJHUV�WR�WKH�DYDLODEOH�H[LWV��DQG�
WKH�WHQGHQF\�RI�VRPH�SDVVHQJHUV�WR�WDNH�WKHLU�FDUU\�RQ�EDJV��SURORQJHG�WKH�HYDFXDWLRQ�ZKLFK�
ODVWHG�IRU�DSSUR[LPDWHO\���PLQXWHV����VHFRQGV��

7KH�WZR�PHJDSKRQHV��ORFDWHG�DW�GRRU�VWDWLRQ�/��DQG�GRRU�VWDWLRQ�/���ZHUH�QRW�XVHG�
GXULQJ�WKH�HYDFXDWLRQ�E\�WKH�FDELQ�FUHZPHPEHUV�DW�WKRVH�VWDWLRQV��EHFDXVH�WKH\�ZHUH�SUH�
RFFXSLHG�DW�WKH�H[LWV�LQ�DVVLVWLQJ�WKH�SDVVHQJHUV�WR�HYDFXDWH��2QFH�WKH�HVFDSH�VOLGH�DW�GRRU�
/�� EHFDPH� XQXVDEOH�� SDVVHQJHUV� ZHUH� YHUEDOO\�� DQG� ZLWKRXW� WKH� QHHG� WR� XVH� WKH�
PHJDSKRQHV��GLUHFWHG�WR�WKH�RSSRVLWH�GRRUV��5��DQG�5�����

7KHUH�ZDV�RQO\�RQH�VHUYLFHDEOH�HVFDSH�VOLGH�RQ�WKH�XSZLQG��OHIW�VLGH��RI�WKH�$LUFUDIW�
DQG�WKH�FDELQ�FUHZPHPEHUV�ZHUH�IRUFHG�WR�HYDFXDWH�PRVW�SDVVHQJHUV�LQWR�WKH�VPRNH�DQG�
ILUHILJKWLQJ�DFWLYLWLHV�XVLQJ�WKH�DYDLODEOH�ULJKW�VLGH�H[LWV����

%HLQJ� XQDZDUH� WKDW� DOO� RI� WKH� SDVVHQJHUV� KDG� DOUHDG\� HYDFXDWHG�� VRPH� FDELQ�
FUHZPHPEHUV�VWD\HG�RQERDUG�IRU�DQRWKHU�WZR�PLQXWHV��ZDLWLQJ�IRU�PRUH�SDVVHQJHUV�WR�DSSHDU�
XQWLO�D�FDELQ�FUHZPHPEHU�LQ�WKH�IRUZDUG�FDELQ�GLUHFWHG�WKHP��E\�PHJDSKRQH��WR�HYDFXDWH��
7KH�FDELQ�FUHZPHPEHUV� LQ�WKH�DIW�FDELQ�HYDFXDWHG�DIWHU�QR�PRUH�SDVVHQJHUV�ZHUH�YLVLEOH�
DQG�DQ� LQLWLDO�VHDUFK� WRZDUGV� WKH�FHQWHU�FDELQ�KDG� WR�EH�DERUWHG�GXH� WR� WKLFN�VPRNH��7KH�
&RPPDQGHU�DQG�WKH�VHQLRU�FDELQ�FUHZPHPEHU�UHPDLQHG�LQ�WKH�IRUZDUG�FDELQ�VHDUFKLQJ�IRU�
RFFXSDQWV�DIWHU�WKH\�ERWK�GRQQHG�3%(��

7KH�H[SORVLRQ�RI�WKH�FHQWHU�ZLQJ�IXHO�WDQN�VWDUWHG�D�ILUH�LQ�WKH�FDELQ��DQG�JHQHUDWHG�
D�ZDOO�RI�VPRNH��ZKLFK�IRUFHG�WKH�&RPPDQGHU�DQG�WKH�VHQLRU�FDELQ�FUHZPHPEHU�WR�VWRS�WKHLU�
VHDUFK��DQG�WR�TXLFNO\�PRYH�WRZDUGV�WKH�FRFNSLW��$IWHU�DQ�XQVXFFHVVIXO�DWWHPSW�WR�HYDFXDWH�
WKURXJK�WKH�FRFNSLW�VOLGLQJ�ZLQGRZV��ERWK� MXPSHG�RQWR�WKH�GHWDFKHG�LQIODWHG�/��GRRU�VOLGH��
DSSUR[LPDWHO\�RQH�PLQXWH�DIWHU�WKH�H[SORVLRQ���

�������������������������������������������������
�
���� 5HIHUHQFH��6DIHW\�6WXG\�1R��3%������������176%�66��������
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7KH�KLVWRU\�RI�DLUFUDIW�DFFLGHQWV�VKRZV�WKDW�VPRNH�LQ�WKH�FDELQ�LV�D�PDMRU�FRQWULEXWLQJ�
IDFWRU�WR�SDVVHQJHU�DQG�FUHZ�IDWDOLWLHV��7KH�LQWDFW�FDELQ��WKH�DEVHQFH�RI�ILUH��DQG�OLJKW�VPRNH�
PD\�SURYLGH�SDVVHQJHUV�DQG�FUHZ�ZLWK�PLVOHDGLQJ�LQGLFDWRUV�RI�ODWHQW�EXW�SRWHQWLDO�KD]DUGV���
7KH�VHTXHQFH�RI�HYHQWV�LQ�WKLV�$FFLGHQW�VKRZHG�WKDW�WKH�VLWXDWLRQ�FDQ�FKDQJH�GUDPDWLFDOO\�LQ�
D�VKRUW�SHULRG�RI�WLPH���

$� VXFFHVVIXO� HYDFXDWLRQ� UHTXLUHV� FDELQ� FUHZ� SURIHVVLRQDOLVP�� DGKHUHQFH� WR�
HPHUJHQF\�SURFHGXUHV��DVVHUWLYHQHVV�WRZDUGV�SDVVHQJHUV��DQG�VLWXDWLRQ�DZDUHQHVV�LQ�RUGHU�
WR�PDQDJH�WKH�FKDQJLQJ�FRQGLWLRQV�LQ�WKH�FDELQ���

7KH�FDELQ�FUHZPHPEHUV�ZHUH�ZHOO�UHVWHG�ZKHQ�WKH\�FRPPHQFHG�WKHLU�GXW\�ZKLFK�
SURYLGHG� WKH� EHVW� EDVLV� IRU� PHQWDO� DQG� SK\VLFDO� FDSDELOLWLHV�� $GGLWLRQDOO\�� WKH� $FFLGHQW�
RFFXUUHG�DW�D�WLPH�ZKHQ�FDELQ�FUHZ�ZHUH�H[SHULHQFLQJ�³DZDNH´�WLPH�LQ�WKHLU�FLUFDGLDQ�ERG\�
FORFN��

7KH�FDELQ�FUHZPHPEHUV�ZHUH�IURP�GLIIHUHQW�QDWLRQDO�FXOWXUHV�DQG�KDG�QRW�SUHYLRXVO\�
ZRUNHG� WRJHWKHU��KRZHYHU� WKLV�GLG�QRW�KLQGHU� WKHLU� FRPPXQLFDWLRQ�RU� WHDPZRUN�GXULQJ� WKH�
HYDFXDWLRQ��

7KH�FDELQ�FUHZPHPEHUV�UHPDLQHG�DW�WKHLU�VWDWLRQV�XQWLO�WKH�SDVVHQJHUV�KDG�EHHQ�
GLUHFWHG� WRZDUGV� XVDEOH� HPHUJHQF\� H[LWV�� ,QIRUPDWLRQ� ZDV� VKDUHG� XVLQJ� DGGLWLRQDO� FDELQ�
FUHZPHPEHUV� WR� JDLQ� RYHUVLJKW� DQG� WR� PDLQWDLQ� DZDUHQHVV� RI� WKH� FRQGLWLRQV�� $� FDELQ�
FUHZPHPEHU�H[LWHG�WKH�FDELQ�WR�DVVLVW�WKH�H[WUDFWLRQ�RI�SDVVHQJHUV�IURP�DQ�HVFDSH�VOLGH�DQG�
KH�WKHQ�UH�HQWHUHG�WKH�VPRNH�ILOOHG�FDELQ�WR�VXSSRUW�KLV�FROOHDJXHV���

7KH�FDELQ�FUHZPHPEHUV�VKRZHG�DVVHUWLYHQHVV�ZKHQ�WKH\�KDG�WR�LQVWUXFW�D�IDPLO\�WR�
H[LW�WKH�$LUFUDIW�ZKLOH�D�\RXQJHU�IDPLO\�PHPEHU�ZDV�OHIW�EHKLQG��7KHLU�DVVHUWLYHQHVV�ZDV�DOVR�
WHVWHG�ZKHQ�HVFDSH�VOLGHV�ZHUH�GHWHUPLQHG�WR�EH�XQXVDEOH�ZKLOH�SDVVHQJHUV�ZHUH�UHDG\�WR�
HYDFXDWH� IURP� WKHVH� H[LWV�� 7KHLU� OHYHO� RI� DVVHUWLYHQHVV� ZDV� DSSURSULDWH� WR� VXSSRUW� WKHLU�
G\QDPLF�DVVHVVPHQWV�RI�D�UDSLGO\�FKDQJLQJ�VLWXDWLRQ���

7KH�HYDFXDWLRQ�RI�����SDVVHQJHUV��LQFOXGLQJ����FKLOGUHQ�DQG�LQIDQWV��SUHVHQWHG�D�
VLJQLILFDQW�WDVN�IRU�WKH�FUHZPHPEHUV��SDUWLFXODUO\�LQ�WKH�DIW�FDELQ��IURP�ZKHUH����SHUFHQW�RI�
WKH�SDVVHQJHUV�HYDFXDWHG���

:KLOH�LW�PD\�KDYH�DSSHDUHG�WR�FDELQ�FUHZPHPEHUV�WKDW�EORFNLQJ�RQH�H[LW�PHDQW�WKDW�
DQRWKHU�QLQH�H[LWV�ZHUH�DYDLODEOH�WR�WKH�HYDFXDWLRQ��WKLV�DVVXPSWLRQ�ZDV�TXLFNO\�UHYLVHG�ZKHQ�
LW�EHFDPH�DSSDUHQW�WKDW�PRVW�RI�WKH�H[LWV�RQ�WKH�$LUFUDIW�ZHUH�EORFNHG��

7KH� ,QYHVWLJDWLRQ� FRQFOXGHV� WKDW� WKH� FDELQ� FUHZ� VXFFHVVIXOO\� PDQDJHG� WKH�
SDVVHQJHU� HYDFXDWLRQ� WR� WKH� KLJKHVW� SURIHVVLRQDO� VWDQGDUG�� LQ� OLQH� ZLWK� WKHLU� WUDLQLQJ��
FRQVLGHULQJ�WKH�QXPHURXV�FKDOOHQJHV�WKH\�IDFHG��

7KH� FDELQ� FUHZPHPEHUV�ZHUH� LQGLYLGXDOO\� WUDLQHG� LQ� GLIIHUHQW� VLWXDWLRQV� WKDW�PD\�
RFFXU�GXULQJ�HYDFXDWLRQV��EXW�WKH\�ZHUH�QRW�WUDLQHG�IRU�DQ�HYDFXDWLRQ�ZKHUH�WKH�HVFDSH�VOLGHV�
DUH�DIIHFWHG�E\�ZLQG���

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WR� WKH� 2SHUDWRU� LQFOXGH�� LQ� FDELQ� FUHZ� WUDLQLQJ��
HYDFXDWLRQ�VFHQDULRV�ZKHUH�HVFDSH�VOLGHV�DUH�DIIHFWHG�E\�ZLQG��
����������3DVVHQJHU�VDIHW\�EULHILQJ�VWDQGDUGV�

7KH�Civil Aviation Regulations� FRQWDLQ�SURYLVLRQV� IRU� WKH�RSHUDWRUV� WR� LGHQWLI\� WKH�
ORFDWLRQ�RI�HPHUJHQF\�H[LWV��KLJKOLJKW�WKH�IORRU�SUR[LPLW\�HVFDSH�SDWK�OLJKWLQJ�DQG�SURYLGH�DQ�
DGHTXDWH�QXPEHU�RI�VDIHW\�EULHILQJ�FDUGV�WKDW�FRQWDLQ�FOHDU�LQVWUXFWLRQV�IRU�HYDFXDWLRQ���
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7KH�Regulations� DOVR� UHTXLUH� WKH� RSHUDWRUV� WR� EULHI� SDVVHQJHUV� EHIRUH� DQG� DIWHU�
WDNHRII�DQG�ODQGLQJ��2QO\�WKH�before takeoff EULHILQJ�FRQWDLQV�WKH�ORFDWLRQ�RI�WKH�HPHUJHQF\�
H[LWV�DQG�LWHPV�SHUWDLQLQJ�WR�HYDFXDWLRQ���,W�LV�QRW�D�UHTXLUHPHQW�WR�UHSHDW�WKHVH�LWHPV�LQ�WKH�
before landing EULHILQJ�� ,Q� DGGLWLRQ�� WKHUH� LV� QR� UHJXODWRU\� UHTXLUHPHQW� IRU� DQQRXQFHG�
LQVWUXFWLRQV�WR�SDVVHQJHUV�WR�OHDYH�EHKLQG�WKHLU�FDUU\�RQ�EDJJDJH�GXULQJ�HYDFXDWLRQV���

2Q� IOLJKWV�ZKHUH�D� ORQJ� WLPH�HODSVHV�EHWZHHQ� WKH�before takeoff�EULHILQJ�DQG� WKH�
DLUFUDIW�ODQGLQJ��SDVVHQJHUV�PD\�QHHG�WR�EH�UHPLQGHG�DERXW�WKH�ORFDWLRQ�RI�WKH�HPHUJHQF\�
H[LWV�DQG�HYDFXDWLRQ�LWHPV�LQ�WKH�before landing�EULHILQJ���

'XULQJ�WKH�$FFLGHQW��SDVVHQJHUV�LQVLVWLQJ�RQ�HYDFXDWLQJ�ZLWK�WKHLU�FDUU\�RQ�EDJJDJH�
FRQWULEXWHG� WR� WKH�GHOD\� LQ� WKH�HYDFXDWLRQ��7KLV� LGHQWLILHG�D�QHHG� IRU� FDELQ� FUHZ� WDFWLFV� WR�
FRQYLQFH� SDVVHQJHUV� WR� OHDYH� WKHLU� EDJJDJH� EHKLQG�� 7KHVH� WDFWLFV� EHJLQ� ZLWK� DQ�
DQQRXQFHPHQW� LQ� SDVVHQJHU� VDIHW\� EULHILQJV�� ZKLFK� LV� QRW� D� UHTXLUHPHQW� XQGHU� WKH�Civil 
Aviation Regulations�� 7KH� ,QYHVWLJDWLRQ� EHOLHYHV� WKDW� WKH� VDIHW\� EULHILQJV� VKRXOG� LQFOXGH�
UHPLQGHUV�WR�SDVVHQJHUV�UHJDUGLQJ�FDUU\�RQ�EDJJDJH�GXULQJ�DQ�HYDFXDWLRQ���

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�*&$$�SHUIRUP�D�VDIHW\�VWXG\�ZKLFK�VKRXOG�
LQFOXGH�D�UHYLHZ�RI�WKH�Civil Aviation Regulations�WR�GHWHUPLQH�WKH�HIIHFWLYHQHVV�WR�LQFOXGH�D�
UHTXLUHPHQW� WKDW� SDVVHQJHU� VDIHW\� EULHILQJV� DQG� SDVVHQJHU� VDIHW\� FDUGV� KDYH� FOHDU�
LQVWUXFWLRQV�DQG�LOOXVWUDWLRQV�FOHDUO\�LQGLFDWLQJ�WR�SDVVHQJHUV�WKDW�FDUU\�RQ�EDJJDJH�PXVW�QRW�
EH�WDNHQ�GXULQJ�DQ�HPHUJHQF\�VLWXDWLRQ�DQG�WR�OHDYH�FDUU\�RQ�EDJJDJH�GXULQJ�DQ�HYDFXDWLRQ��
7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�*&$$�UHIHU�WR�,&$2�Document 10086   ֩Manual on 
Information and Instructions for Passenger Safety.  

��������� 3DVVHQJHU�HYDFXDWLRQ�PDQDJHPHQW�
7KH�$5))6�VKRXOG�DVVLVW�LQ�WKH�HYDFXDWLRQ�SURFHVV�E\�SURYLGLQJ�D�VDIH�HVFDSH�SDWK�

IURP� WKH� DFFLGHQW� VLWH�� 7KH� $5))6� LV� DOVR� UHVSRQVLEOH� IRU� DVVLVWLQJ� LQ� WKH� HYDFXDWLRQ� E\�
VWDELOL]LQJ�WKH�VOLGHV��7KH�HYDFXDWHG�$LUFUDIW�RFFXSDQWV�VKDOO�WKHQ�EH�SURSHUO\�JXLGHG�WR�D�VDIH�
DUHD�LQ�D�PDQQHU�WKDW�DVVXUHV�WKHLU�SHUVRQDO�VDIHW\�DQG�DOVR�DLUSRUW�VDIHW\�DQG�VHFXULW\����
� 1DUURZLQJ�WKH�HVFDSH�SDWK�E\�SRVLWLRQLQJ�)LUH���DQG�)LUH����FORVH�WR�WKH�5��GRRU�
VORZHG�GRZQ�SDVVHQJHU�PRYHPHQW�DZD\�IURP�WKH�$FFLGHQW�VLWH�DQG�OLPLWHG�WKH�DELOLW\�RI�WKH�
$5))6�WR�REVHUYH�WKH�PRYHPHQW�RI�WKH�HYDFXDWHG�SDVVHQJHUV�RQ�WKH�JURXQG���
� $W�WKH�$FFLGHQW�VLWH��WKHUH�ZDV�QR�GLUHFW�FRPPXQLFDWLRQ�EHWZHHQ�WKH�$5))6�DQG�WKH�
FDELQ�FUHZ��
� 7KH� 0,&&� ZDV� QRW� HVWDEOLVKHG� LQ� WLPH� WR� HQDEOH� HIILFLHQW� PDQDJHPHQW� RI� WKH�
HPHUJHQF\�� 7KHUHIRUH�� WKHUH� ZDV� QR� $LUSRUW� LQFLGHQW� FRPPDQG� FHQWHU� WR� FRQWURO� WKH�
HYDFXDWLRQ��GHWHUPLQH�WKH�QHHG�IRU�HVWDEOLVKLQJ�D�WULDJH�DUHD��DQG�WR�UHTXHVW�PHGLFDO�VXSSRUW���
� 7KHUH�ZDV�QR�FOHDU�SDVVHQJHU�HYDFXDWLRQ�PDQDJHPHQW�SODQ�GHSOR\HG�E\�WKH�$LUSRUW�
WR�PDQDJH�WKH�PRYHPHQW�RI�SDVVHQJHUV�WR�DQ�DVVHPEO\�DUHD�DORQJ�D�VDIH�SDWK��3DVVHQJHUV�
KDG� WR� ZDON� IRU� DSSUR[LPDWHO\� ���� P� WR� UHDFK� WKH� DVVHPEO\� DUHD�� ZKLFK� ZDV� DQ� DLUFUDIW�
PDLQWHQDQFH�KDQJDU��$�VPDOO�QXPEHU�RI�SDVVHQJHUV�ZHUH�WUDQVSRUWHG�E\�$LUSRUW�RSHUDWLRQV�
YHKLFOHV�ZKLFK�ZHUH�QRW�GHVLJQHG�RU�WDVNHG�IRU�WKLV�SXUSRVH���
� ,W� WRRN� DSSUR[LPDWHO\� ��� PLQXWHV� IRU� EXVHV� WR� WUDQVSRUW� WKH� SDVVHQJHUV� WR� WKH�
VXUYLYRUV�UHFHSWLRQ�FHQWHU��65&���$V�VWDWHG�E\�WKH�$LUSRUW�DLUVLGH�RSHUDWLRQV��WKH�UHVSRQVH�RI�
WKH� EXV� WUDQVSRUWDWLRQ� VXE�FRQWUDFWHG� FRPSDQ\� ZDV� VORZ� EHFDXVH� RI� SUREOHPV� LQ�
FRPPXQLFDWLRQ� EHWZHHQ� WKH� DLUVLGH� RSHUDWLRQV� WHDP� ORFDWHG� DW� WKH� $FFLGHQW� VLWH� DQG� WKH�
FHQWUDO�WHOHSKRQH�RSHUDWRU�LQ�WKH�VXE�FRQWUDFWRU¶V�RSHUDWLRQV�URRP��
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$SSUR[LPDWHO\� �� KRXUV� DQG� ���PLQXWHV� DIWHU� WKH� $LUFUDIW� FDPH� WR� D� VWRS� WKH� ILUH�
FRPPDQGHU�DGYLVHG�WKH�$5))6�ZDWFKURRP�WKDW� WKHUH�ZDV�QR�RQH�OHIW�RQ�WKH�$LUFUDIW��7KH�
XQQHFHVVDU\�ULVN�SRVHG�WR�WKH�ILUHILJKWHUV�VHDUFKLQJ�IRU�QRQ�H[LVWHQW�UHPDLQLQJ�SDVVHQJHUV�
DQG�FUHZPHPEHUV�FRXOG�KDYH�EHHQ�DYRLGHG�KDG�WKH�ILUH�FRPPDQGHU�EHHQ�LQIRUPHG�WKDW�DOO�
SHUVRQV�RQ�ERDUG�ZHUH�DFFRXQWHG�IRU��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� $LUSRUWV� SHULRGLFDOO\� WHVW� WKH� $LUSRUW�
SDVVHQJHU�HYDFXDWLRQ�PDQDJHPHQW�V\VWHP��3(06��E\�XVH�RI�H[HUFLVHV��WR�HQVXUH�WKDW�WKH�
V\VWHP� LV� HIIHFWLYH� LQ� SURYLGLQJ� D� KLJK� OHYHO� RI� VDIHW\� WR� WKH� HYDFXHHV� IURP� WKH� WLPH� RI�
HYDFXDWLRQ�WR�WKH�WLPH�RI�DVVHPEO\�LQ�WKH�VXUYLYRUV�UHFHSWLRQ�FHQWHU��65&���
��������� 3HUVRQV�RQ�ERDUG�LQIRUPDWLRQ���

)ROORZLQJ� DQ� DLUFUDIW� DFFLGHQW�� ,&$2�Doc 9137 ֩ Airport Services Manual, 3DUW� � ֩ 
Airport Emergency Planning��VWDWHG�WKDW�WKH�UHVSRQVLELOLW\�IRU�SDVVLQJ�LQIRUPDWLRQ�UHJDUGLQJ�
WKH�QXPEHU�RI�SHUVRQV�RQ�ERDUG�LV�WKDW�RI�WKH�DLU�WUDIILF�>QDYLJDWLRQ@�VHUYLFH�SURYLGHU�DV�ZHOO�
DV�WKH�RSHUDWRU��'XULQJ�WKH�$LUFUDIW�HYDFXDWLRQ��WKH�H[DFW�QXPEHU�RI�8$(����SHUVRQV�RQ�ERDUG�
ZDV�QRW�WUDQVPLWWHG�WR�WKH�ILUH�FRPPDQGHU�DV�WKH�LQIRUPDWLRQ�ZDV�QRW�LPPHGLDWHO\�DYDLODEOH�
WR�WKH�7RZHU�DV�ZHOO�DV�WKH�$5))6�ZDWFKURRP��(LJKWHHQ�PLQXWHV�DIWHU�WKH�$LUFUDIW�FDPH�WR�D�
VWRS��WKH�ILUH�FRPPDQGHU�ZDV�LQIRUPHG�E\�WKH�$5))6�ZDWFKURRP�WKDW�WKHUH�ZHUH�����SHUVRQV�
RQ�ERDUG� WKH�$LUFUDIW��$V�VWDWHG� LQ� WKH�$5))6�ZDWFKURRP� ORJ�� WKLV� LQFRUUHFW�QXPEHU�RI����
SHUVRQV�OHVV�WKDQ�WKH�DFWXDO�ORDGVKHHW�QXPEHUV��ZDV�REWDLQHG�IURP�WKH�2SHUDWRU¶V�QHWZRUN�
FRQWURO��

,QIRUPDWLRQ� UHODWHG� WR� SHUVRQV� RQ� ERDUG� DV� SHU� WKH� ,&$2� Annex 2� FKDSWHU� RQ�
Contents of a flight plan� UHTXLUHV� WKDW��ZKHQ�FRQVLGHUHG� UHOHYDQW�E\� WKH� ³DLU� WUDIILF� VHUYLFH�
DXWKRULW\´��WKH�IOLJKW�SODQ�VKRXOG�FRQWDLQ�WKH�WRWDO�QXPEHU�RI�SHUVRQV�RQ�ERDUG�DQG�FRQVLGHUV�
WKLV�DV�VLJQLILFDQW� LQIRUPDWLRQ�WKDW�PXVW�EH�UHSRUWHG�SULRU� WR�GHSDUWXUH� LQ�FDVH� WKHUH� LV�DQ\�
FKDQJH��$GGLWLRQDOO\��,&$2�Doc 4444 - Air Traffic Management (PANS-ATM)�LQ�WKH�Appendix 
2 Flight Plan�PRGHO�IRUP�UHTXLUHV�WKDW��DV�SDUW�RI�WKH�VXSSOHPHQWDU\�LQIRUPDWLRQ��SHUVRQV�RQ�
ERDUG�EH�ILOOHG�LQ�DQG�VXEPLWWHG�DV�SDUW�RI�WKH�IOLJKW�SODQ���

7KH�2SHUDWRU¶V�OM-C� UHTXLUHG� WKDW� WKH�2SHUDWRU¶V� IOLJKW� FUHZ� UHSRUW� WR� DLU� WUDIILF�
FRQWURO� WKH�QXPEHU�RI�SHUVRQV�RQ�ERDUG�SULRU� WR�GHSDUWXUH�DW�VHYHUDO� LQWHUQDWLRQDO�DLUSRUWV��
+RZHYHU��WKH�DLU�QDYLJDWLRQ�VHUYLFH�SURYLGHUV�ZLWKLQ�WKH�8QLWHG�$UDE�(PLUDWHV�GLG�QRW�KDYH�D�
VLPLODU�UHTXLUHPHQW����

7KH�Civil Aviation Regulations CAR-OPS 1�GRHV�QRW�VWLSXODWH�WKDW�SHUVRQV�RQ�ERDUG�
LV� UHTXLUHG� LQIRUPDWLRQ� LQ� WKH� IOLJKW� SODQ�� ,Q� DGGLWLRQ�� WKHUH� ZDV� QR� JXLGDQFH� LQ� WKH� 8$(�
UHJXODWLRQV�RQ�D�PRGHO�IOLJKW�SODQ�IRUP�VLPLODU�WR�WKDW�FRQWDLQHG�LQ�,&$2�Doc 4444��

7KH� ,QYHVWLJDWLRQ� QRWHG� WKDW� HYHQ� LI� DLU� WUDIILF� FRQWURO� ZDQWHG� WR� DFFHVV� WKH�
RSHUDWLRQDO�IOLJKW�SODQ��2)3��VXEPLWWHG�IRU�8$(�����WKH�QXPEHU�RI�SHUVRQV�RQ�ERDUG�KDG�QRW�
EHHQ�ILOOHG�LQ��7KH�2SHUDWRU¶V�OM-A��ZKLFK�ZDV�VLPLODU�WR�CAR-OPS 1��GLG�QRW�UHTXLUH�WKDW�WKH�
SHUVRQV�RQ�ERDUG�EH�UHFRUGHG�DV�SDUW�RI�WKH�RSHUDWLRQDO�IOLJKW�SODQ��+RZHYHU��WKH�2SHUDWRU¶V�
OM-C�VDPSOH�RI�2)3�DV�QRWHG�LQ�VHFWLRQ�µ-¶�RI�WKH�OM-C�GHVFULEHV�WKDW�WKH�QXPEHU�RI�FUHZ��
SDVVHQJHUV�DQG�WRWDO�QXPEHU�RI�SHUVRQV�RQ�ERDUG�LV�WR�EH�ILOOHG�LQ�DV�SDUW�RI�WKH�2)3���

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�*&$$�UHYLVH�WKH�Civil Aviation Regulations�
CAR-OPS 1�VR�WKDW�LW�LV�DOLJQHG�ZLWK�WKH�UHTXLUHPHQWV�RI�,&$2�Annex 2�DQG�,&$2�Doc 4444�
ZLWK�UHJDUGV�WR�VXEPLVVLRQ�RI�SHUVRQV�RQ�ERDUG�LQ�WKH�RSHUDWLRQDO�IOLJKW�SODQ��

)RU� 8$(����� WKH� FRUUHFW� LQIRUPDWLRQ� RQ� WKH� SHUVRQV� RQ� ERDUG� ZDV� IRXQG� LQ� WKH�
ORDGVKHHW��7KLV�ZDV�D�UHTXLUHPHQW�RI�CAR-OPS 1�DQG�WKH�2SHUDWRU¶V�OM-A�PDVV�DQG�EDODQFH�
UHTXLUHPHQWV��7KXV��WKH�,QYHVWLJDWLRQ�FRXOG�QRW�GHWHUPLQH�ZK\�DQ�LQFRUUHFW�QXPEHU�RI�SHUVRQV�
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RQ�ERDUG�RI�����LQVWHDG�RI�����ZDV�SDVVHG�E\�WKH�2SHUDWRUV¶�QHWZRUN�FRQWURO�WR�WKH�$5))6�
ZDWFKURRP��

8QGHU�WKH�KHDGLQJ�Alerting service provided by aerodrome control towers��,&$2�Doc 
4444 VWDWHV��

³���������3URFHGXUHV�FRQFHUQLQJ�WKH�DOHUWLQJ�RI�WKH�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFHV�
VKDOO�EH�FRQWDLQHG�LQ�ORFDO�LQVWUXFWLRQV��6XFK�LQVWUXFWLRQV�VKDOO�VSHFLI\�WKH�W\SH�RI�
LQIRUPDWLRQ�WR�EH�SURYLGHG�WR�WKH�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFHV��LQFOXGLQJ�W\SH�RI�
DLUFUDIW�DQG�W\SH�RI�HPHUJHQF\�DQG��ZKHQ�DYDLODEOH��QXPEHU�RI�SHUVRQV�RQ�ERDUG��
DQG�DQ\�GDQJHURXV�JRRGV�FDUULHG�RQ�WKH�DLUFUDIW�´�

$GGLWLRQDOO\��,&$2�Doc 4444 FKDSWHU�RQ�Emergency Procedures VWDWHG�WKDW�ZKHQ�
DQ�HPHUJHQF\�LV�GHFODUHG�E\�DQ�DLUFUDIW��WKH�DLU�WUDIILF�>QDYLJDWLRQ@�VHUYLFH�SURYLGHU�VKRXOG�WDNH�
DSSURSULDWH�DQG�UHOHYDQW�DFWLRQ��2QH�RI�WKH�DFWLRQV�UHTXLUHG�LV�IRU�WKH�DLU�WUDIILF�>QDYLJDWLRQ@�
VHUYLFH�SURYLGHU�WR�³REWDLQ�IURP�WKH�RSHUDWRU�RU�WKH�IOLJKW�FUHZ�VXFK�RI�WKH�IROORZLQJ�LQIRUPDWLRQ�
DV�PD\�EH�UHOHYDQW��QXPEHU�RI�SHUVRQV�RQ�ERDUG��DPRXQW�RI�IXHO�UHPDLQLQJ��SRVVLEOH�SUHVHQFH�
RI�KD]DUGRXV�PDWHULDOV�DQG�WKH�QDWXUH�WKHUHRI�´�

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�WKH�FRRUGLQDWLRQ�EHWZHHQ�WKH�$LUFUDIW�2SHUDWRU��WKH�
DLU�QDYLJDWLRQ�VHUYLFH�SURYLGHU�DQG�WKH�$LUSRUW�WR�SURYLGH�WKH�ILUH�FRPPDQGHU�ZLWK�WKH�FRUUHFW�
SHUVRQV�RQ�ERDUG�IROORZLQJ�WKH�8$(����$FFLGHQW�ZDV�LQHIIHFWLYH��7KH�WULDJH�DUHD�IRU�8$(����
RFFXSDQWV� ZDV� VRPH� GLVWDQFH� IURP� WKH� $FFLGHQW� VLWH� DQG� PDQ\� SDVVHQJHUV� DQG�
FUHZPHPEHUV�WRRN�WLPH�WR�DVVHPEOH�DW�WKH�KDQJDU��7KH�,QYHVWLJDWLRQ�ZDV�XQDEOH�WR�GHWHUPLQH�
ZKHQ�WKH�DFWXDO�KHDGFRXQW�RI�DOO�SHUVRQV�RQ�ERDUG�ZDV�FRPSOHWHG�EXW�EHOLHYHV�WKDW�LW�ZDV�
GRQH�ZLWKLQ�WKH�ILUVW�KRXU�IROORZLQJ�WKH�$FFLGHQW���

7KHUH�DUH�PDQ\�IOLJKWV�GHSDUWLQJ�DQG�DUULYLQJ�DW�WKH�YDULRXV�DLUSRUWV�ZLWKLQ�WKH�8QLWHG�
$UDE�(PLUDWHV�ZLWK�YDU\LQJ�QXPEHUV�RI�SHUVRQV�RQ�ERDUG�ZLWK�VRPH�LQ�H[FHVV�RI������)RU�D�
GHFODUHG�HPHUJHQF\��WKH�IOLJKW�FUHZ�XSRQ�UHTXHVW�E\�DLU�WUDIILF�FRQWURO�QRUPDOO\�WUDQVPLW�WKH�
QXPEHU�RI�SHUVRQV�RQ�ERDUG��+RZHYHU��IROORZLQJ�DQ�DLUFUDIW�DFFLGHQW�WKDW�PD\�RFFXU�GXULQJ�
DQ\�IOLJKW�SKDVH��LQFOXGLQJ�GXULQJ�ODQGLQJ�DQG�WDNHRII��ZKHQ�WKH�IOLJKW�FUHZ�LV�QRW�DYDLODEOH�WR�
FRPPXQLFDWH�IRU�DQ\�UHDVRQ��WKH�QHHG�WR�NQRZ�WKH�QXPEHU�RI�SHUVRQV�RQ�ERDUG�DV�ZHOO�DV�
WKH� ORFDWLRQ� RI� DQ\� GDQJHURXV� JRRGV� LV� FULWLFDO� LQIRUPDWLRQ� WKDW� LV� UHTXLUHG� E\� VHDUFK� DQG�
UHVFXH� DV� ZHOO� DV� WKH� ILUHILJKWLQJ� VHUYLFHV�� $V� WKH� ORDGVKHHW�SDVVHQJHU� PDQLIHVW� DQG�
GDQJHURXV�JRRGV�ORFDWLRQ�PD\�QRW�EH�LPPHGLDWHO\�DYDLODEOH��WKH�,QYHVWLJDWLRQ�EHOLHYHV�WKDW�
WKHUH�VKRXOG�EH�DQ�HIIHFWLYH�PHDQV�RI�REWDLQLQJ�DQG�WUDQVPLWWLQJ�WKLV�FULWLFDO�LQIRUPDWLRQ�ZLWKLQ�
D�UHDVRQDEOH�WLPH���

7KH�,QYHVWLJDWLRQ�UHFRPPHQGV�WKDW�WKH�$163�LPSOHPHQW�FKDQJHV�WR�WKH�SURFHGXUHV�
VR�WKDW�IROORZLQJ�DQ�DLUFUDIW�HPHUJHQF\��DQG�WKH�IOLJKW�FUHZ�LV�QRW�DYDLODEOH��WKHUH�DUH�HIIHFWLYH�
PHDQV� RI� REWDLQLQJ� DQG� WUDQVPLWWLQJ� WR� WKH� VHDUFK� DQG� UHVFXH� DQG� ILUHILJKWLQJ� VHUYLFHV��
LQIRUPDWLRQ�UHODWHG�WR�SHUVRQV�RQ�ERDUG�DQG�GDQJHURXV�JRRGV�ZLWKLQ�DQ�DFFHSWDEOH�WLPH��7KLV�
VKRXOG�EH�DOLJQHG�ZLWK�WKH�SURFHGXUHV�DV�VWDWHG�LQ�,&$2�Doc 4444�FKDSWHU����RQ�Emergency 
Procedures� DQG� ,&$2� Doc 9137 ֩ Airport Services Manual, 3DUW� � ֩ Airport Emergency 
Planning.�

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� *&$$� SURYLGH� JXLGDQFH� WR� 8QLWHG� $UDE�
(PLUDWHV� DLU� QDYLJDWLRQ� VHUYLFH� SURYLGHUV�� DLUFUDIW� RSHUDWRUV� DQG� DLUSRUW� RSHUDWRUV�� VR� WKDW�
IROORZLQJ� DQ� DLUFUDIW� HPHUJHQF\� ZKHUH� WKH� IOLJKW� FUHZ� LV� QRW� DYDLODEOH�� WKHUH� DUH� HIIHFWLYH�
PHDQV� RI� REWDLQLQJ� DQG� WUDQVPLWWLQJ� WR� WKH� VHDUFK� DQG� UHVFXH� DQG� ILUHILJKWLQJ� VHUYLFHV��
LQIRUPDWLRQ�UHODWHG�WR�SHUVRQV�RQ�ERDUG�DQG�GDQJHURXV�JRRGV�IRU�IOLJKWV�GHSDUWLQJ�DQG�DUULYLQJ�
DW�8QLWHG�$UDE�(PLUDWHV�DLUSRUWV�ZLWKLQ�DQ�DFFHSWDEOH�WLPH��7KLV�VKRXOG�EH�DOLJQHG�ZLWK�WKH�
SURFHGXUHV�DV�VWDWHG�LQ�,&$2�Doc 4444 FKDSWHU����RQ�Emergency Procedures�DQG�,&$2�Doc 
9137 ֩  Airport Services Manual, 3DUW��  ֩  Airport Emergency Planning��
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������� (VFDSH�VOLGHV�
7KH�HVFDSH�VOLGHV�ZHUH�FHUWLILHG�LQ�DFFRUGDQFH�ZLWK�TSO-C69b�LVVXHG�E\�WKH�)$$�

LQ�������7KH�VOLGHV�ZHUH�DOVR�LQ�FRPSOLDQFH�ZLWK�WKH�%����FHUWLILFDWLRQ�VSHFLILFDWLRQ��
7KH�FHUWLILFDWLRQV�UHTXLUHG�WKH�VOLGHV�WR�EH�FDSDEOH�RI�IDFLOLWDWLQJ�DQ�HYDFXDWLRQ�LQ�D�

���NQRW�ZLQG�GLUHFWHG�IURP�WKH�PRVW�FULWLFDO�DQJOH��7KH�VOLGHV�VKDOO�GHSOR\�DQG�UHPDLQ�XVDEOH�
ZLWK�� LI� QHFHVVDU\�� WKH� DVVLVWDQFH� RI� RQO\� RQH�SHUVRQ�� 7KH� UHTXLUHPHQWV� GLG� QRW� H[SOLFLWO\�
GHILQH�ZKHWKHU�WKLV�SHUVRQ�ZDV�DQ�HYDFXHH��RU�ZDV�DOUHDG\�RQ�WKH�JURXQG�EHIRUH�WKH�VOLGH�
GHSOR\HG��7KH�TSO ZDV�UHYLVHG�LQ�$XJXVW������ZKHUH�LW�LV�GHVFULEHG�WKDW�WKLV�SHUVRQ�KDV�WR�
EH�DQ�HYDFXHH�IURP�WKH�VDPH�VOLGH��ZKLFK�PHDQV�WKDW�DIWHU�IXOO�GHSOR\PHQW�WKH�VOLGH�VKDOO�EH�
VWDELOL]HG�E\�WKLV�HYDFXHH�DQG�VKDOO�UHPDLQ�XVDEOH�WR�HYDFXDWH�RFFXSDQWV�VDIHO\�WR�WKH�JURXQG���
)RU�8$(����� IRXU�$LUFUDIW�VOLGHV��ZKLFK� LQLWLDOO\�GHSOR\HG�ZHUH�ZLQG�DIIHFWHG�DQG�UHPDLQHG�
XQXVDEOH��

$FFRUGLQJ�WR�)$$�Advisory Circular AC-17A,�WKH�XQRFFXSLHG�VOLGH�VKRXOG�QRW�JLYH�
WKH�YLVXDO�LPSUHVVLRQ�WKDW�WKH�VOLGH�LV�XQVDIH�IRU�XVH�ZKHQ�YLHZHG�IURP�WKH�H[LW��8$(����5��
VOLGH�DIWHU�GHSOR\PHQW�ZDV�ZLQG�DIIHFWHG�DQG�GLG�QRW�VWDELOL]H��DQG�JDYH�WKH�LPSUHVVLRQ�WR�WKH�
FDELQ�FUHZ�WKDW�LW�ZDV�XQVDIH�WR�EH�XVHG�DQG�WKH\�GHFLGHG�WR�EORFN�WKH�H[LW��

'XULQJ�WKH�HYDFXDWLRQ�RI�8$(�����WKH�ZLQG�VSHHG�ZDV�DSSUR[LPDWHO\����NW�ZKLFK�
ZDV�VLJQLILFDQWO\� ORZHU� WKDQ� WKH�HVFDSH�VOLGH����NQRW�ZLQG�VSHHG�FHUWLILFDWLRQ� UHTXLUHPHQW��
7KH�,QYHVWLJDWLRQ�FRXOG�QRW�GHWHUPLQH�ZK\�ILYH�VOLGHV�ZHUH�DIIHFWHG�E\�D�ORZ�VSHHG�ZLQG�WR�
VXFK� DQ� H[WHQW� WKDW� WKHLU� DVVRFLDWHG� H[LWV� ZHUH� SHUPDQHQWO\� RU� WHPSRUDULO\� EORFNHG�� 7KH�
,QYHVWLJDWLRQ� EHOLHYHV� WKDW� VLPLODU� FRQGLWLRQV�ZHUH� QRW� DSSURSULDWHO\� FRQVLGHUHG� GXULQJ� WKH�
VOLGH�RII�ZLQJ�DQG�RQ�ZLQJ�FHUWLILFDWLRQ��

7KH� 176%� LQYHVWLJDWLRQ� RI� D� %���� DFFLGHQW� WKDW� RFFXUUHG� DW� 6DQ� )UDQFLVFR�
,QWHUQDWLRQDO�$LUSRUW�LQ�������IRXQG�WKDW�RQO\�WZR�RI�WKH�HLJKW�HVFDSH�VOLGHV�KDG�GHSOR\HG�DV�
LQWHQGHG�� 7KH� LQYHVWLJDWLRQ� LGHQWLILHG� WKDW� WKH� IRUFHV� RQ� WKH� DLUIUDPH� GXULQJ� WKH� LPSDFW�
VHTXHQFH�KDG�H[FHHGHG�WKH�FHUWLILFDWLRQ�UHTXLUHPHQWV�FDXVLQJ�WZR�VOLGHV�WR�IXOO\�GHSOR\�DQG�
RQH�VOLGH�WR�SDUWLDOO\�GHSOR\�LQWR�WKH�FDELQ���

7KH�176%�UHFRPPHQGHG�WKDW�WKH�)$$��LQ�FRQMXQFWLRQ�ZLWK�WKH�VOLGH�PDQXIDFWXUHUV��
HYDOXDWH� WKH� FHUWLILFDWLRQ� VWDQGDUGV� DQG� WHVW� PHWKRGV� GHILQHG� LQ� WKH� Federal Aviation 
Regulations�DQG�UHOHYDQW�JXLGDQFH�PDWHULDO��IRU�DGHTXDF\�IRU�IXWXUH�VOLGH�DQG�VOLGH�UDIW�GHVLJQ��
7KH� )$$� UHVSRQGHG� WKDW� WKH� HYDFXDWLRQ� V\VWHP� SHUIRUPHG� µ$GHTXDWHO\¶� DQG� WKLV� VLQJOH�
LQVWDQFH�ZRXOG�QRW�ZDUUDQW�PRGLI\LQJ�WKH�UHTXLUHPHQWV��

7KH�,QYHVWLJDWLRQ�FRQFOXGHV�WKDW�WKH�LQDGHTXDWH�SHUIRUPDQFH�RI�WKH�$LUFUDIW�HVFDSH�
VOLGHV�DQG�WKH�VLJQLILFDQW�HIIHFW�RI�WKLV�RQ�WKH�HYDFXDWLRQ�VKRXOG�EH�DSSURSULDWHO\�DGGUHVVHG��

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� )$$� UHYLHZ� WKH� FXUUHQW�Federal Aviation 
Regulations�DQG�WKH�UHOHYDQW�JXLGDQFH�PDWHULDO�IRU�DGHTXDWH�SHUIRUPDQFH�RI�HVFDSH�VOLGHV�LQ�
HYDFXDWLRQ�VLWXDWLRQV�ZLWK�D�FROODSVHG��RU�SDUWLDOO\�FROODSVHG��ODQGLQJ�JHDU��7KH�UHYLHZ�VKRXOG�
FRQVLGHU�WKH�HIIHFW�RI�ZLQG�RQ�HVFDSH�VOLGH�SHUIRUPDQFH���
������� /��&DELQ�&UHZ�6HDW�

7KH� H[DPLQDWLRQ� RI� WKH� VHDW� SDUWV� UHFRYHUHG� IURP� WKH� $LUFUDIW� LGHQWLILHG� SODVWLF�
GHIRUPDWLRQ�RI�WKH�ULJKW�VHDW�SDQ�OHYHU�VWRS�DWWDFKPHQW�KROH��7KH�IDFW�WKDW�WKH�VWRS�EROW�ZDV�
QR�ORQJHU�DWWDFKHG�WR�WKH�ULJKW�OHYHU�DQG�WKDW�WKH�MXPSVHDW�DSSHDUHG�LQWDFW�GXULQJ�WKH�IOLJKW��
LQGLFDWHG�WKDW�WKH�ULJKW�VWRS�EROW�KDG�PRVW�OLNHO\�IUDFWXUHG�DW�WKH�WLPH�RI�WKH�LPSDFW��7KLV�OHG�WR�
WKH�UHOHDVH�RI�WKH�ULJKW�VLGH�RI�WKH�VHDW�SDQ�EDVH��WZLVWLQJ�GRZQZDUG�RI�WKH�ULJKW�VLGH�RI�WKH�
VHDW�SDQ��DQG�FROODSVH�RI�WKH�VHDW�SDQ�GRZQ�DQG�WR�WKH�ULJKW���
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7KH� ZHLJKW� RI� WKH� FDELQ� FUHZPHPEHU� ZDV� VLPLODU� WR� WKDW� XVHG� IRU� FHUWLILFDWLRQ�
HYDOXDWLRQ��ZKLFK�FRQFOXGHV�WKDW�WKH�LPSDFW�IRUFH�PRVW�OLNHO\�H[FHHGHG�WKH�MXPSVHDW�GHVLJQ�
OLPLWDWLRQV�ZLWK�LWV�FHUWLILHG�VWDWLF��J�GRZQZDUG�IRUFH��DQG���J�FDQWHG�DW����GHJUHHV�G\QDPLF�
GRZQZDUG� IRUFH�� 7KLV� FRQFOXVLRQ� LV� VXSSRUWHG� E\� GDPDJH� IRXQG� RQ� WKH� /�� GRRU� VOLGH�
SDFNERDUG��LQGLFDWLQJ�D�GRZQZDUG�IRUFH�H[FHHGLQJ���J��
� �
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���� &RQFOXVLRQV��
���� *HQHUDO�

)URP�WKH�DYDLODEOH�HYLGHQFH��WKH�IROORZLQJ�ILQGLQJV��FDXVHV��DQG�FRQWULEXWLQJ�IDFWRUV�
ZHUH�GHWHUPLQHG�ZLWK�UHVSHFW�WR�WKLV�$FFLGHQW��7KHVH�VKDOO�QRW�EH�UHDG�DV�DSSRUWLRQLQJ�EODPH�
RU�OLDELOLW\�WR�DQ\�SDUWLFXODU�RUJDQL]DWLRQ��RU�LQGLYLGXDO��

7R�VHUYH�WKH�REMHFWLYH�RI�WKLV�,QYHVWLJDWLRQ��WKH�IROORZLQJ�VHFWLRQV�DUH�LQFOXGHG�LQ�WKH�
&RQFOXVLRQV�KHDGLQJ��

�� )LQGLQJV��6WDWHPHQWV�RI�DOO�VLJQLILFDQW�FRQGLWLRQV��HYHQWV�RU�FLUFXPVWDQFHV�LQ�
WKLV�$FFLGHQW��7KH�ILQGLQJV�DUH�VLJQLILFDQW�VWHSV�LQ�WKH�$FFLGHQW�VHTXHQFH�EXW�
WKH\�DUH�QRW�DOZD\V�FDXVDO�QRU�GR�WKH\�LQGLFDWH�GHILFLHQFLHV���

�� &DXVHV�� $FWLRQV�� RPLVVLRQV�� HYHQWV�� FRQGLWLRQV�� RU� D� FRPELQDWLRQ� WKHUHRI��
ZKLFK�OHG�WR�WKH�$FFLGHQW���

�� &RQWULEXWLQJ�IDFWRUV��$FWLRQV��RPLVVLRQV��HYHQWV��FRQGLWLRQV��RU�D�FRPELQDWLRQ�
WKHUHRI�� ZKLFK�� LI� HOLPLQDWHG�� DYRLGHG� RU� DEVHQW�� ZRXOG� KDYH� UHGXFHG� WKH�
SUREDELOLW\� RI� WKH� $FFLGHQW� RFFXUULQJ�� RU� PLWLJDWHG� WKH� VHYHULW\� RI� WKH�
FRQVHTXHQFHV�RI�WKH�$FFLGHQW��7KH�LGHQWLILFDWLRQ�RI�FRQWULEXWLQJ�IDFWRUV�GRHV�
QRW�LPSO\�WKH�DVVLJQPHQW�RI�IDXOW�RU�WKH�GHWHUPLQDWLRQ�RI�DGPLQLVWUDWLYH��FLYLO�RU�
FULPLQDO�OLDELOLW\���

���� )LQGLQJV�
������ )LQGLQJV�UHOHYDQW�WR�WKH�$LUFUDIW�

�D�� 7KH� $LUFUDIW� ZDV� FHUWLILFDWHG� XQGHU� WKH� %RHLQJ� ���� W\SH� DFFRUGLQJ� WR� WKH�
FHUWLILFDWLRQ� VSHFLILFDWLRQV� LQ� WKH Federal Aviation Regulations (FAR)� RI� WKH�
8QLWHG�6WDWHV��

�E�� 7KH�$LUFUDIW�ZDV�FHUWLILHG��HTXLSSHG��DQG�PDLQWDLQHG� LQ�DFFRUGDQFH�ZLWK� WKH�
Civil Aviation Regulations�RI�WKH�8QLWHG�$UDE�(PLUDWHV���

�F�� 7KH�$LUFUDIW�ZDV�DLUZRUWK\�ZKHQ�GLVSDWFKHG� IRU� WKH� IOLJKW��DQG� WKHUH�ZDV�QR�
HYLGHQFH� RI� DQ\� GHIHFW� RU� PDOIXQFWLRQ� WKDW� FRXOG� KDYH� FRQWULEXWHG� WR� WKH�
$FFLGHQW��

�G�� 7KH�$LUFUDIW�ZDV�VWUXFWXUDOO\�LQWDFW�SULRU�WR�LPSDFW��DQG�PRVWO\�UHPDLQHG�LQWDFW�
DIWHU�WKH�LPSDFW���

�H�� 7KH�$LUFUDIW�ZDV�HYHQWXDOO\�GHVWUR\HG�GXH�WR�WKH�VXEVHTXHQW�ILUH��
�I�� 7KH�SRVW�$FFLGHQW�H[DPLQDWLRQ�UHSRUWV�GLG�QRW�ILQG�DQ\�HYLGHQFH�RI�DQ\�$LUFUDIW�

FRPSRQHQW�RU�V\VWHP�PDOIXQFWLRQV��
�J�� 7KH�$LUFUDIW�ZDV�HTXLSSHG�ZLWK�D�ORQJ�ODQGLQJ�DOHUWLQJ�V\VWHP�WKDW�DQQXQFLDWHG�

D�µORQJ�ODQGLQJ¶�DOHUW�DW�D�GLVWDQFH�RI�������P�EH\RQG�WKH�UXQZD\���/�WKUHVKROG��
VRPH����P�IXUWKHU�DORQJ�WKH�UXQZD\�WKDQ�WKH�SURJUDPHG�DOHUW�GLVWDQFH��

�K�� 7KH� WDNHRII�JR�DURXQG� �72�*$�� VZLWFKHV�ZHUH�PRVW� OLNHO\� VHUYLFHDEOH�ZKHQ�
WKH�&RPPDQGHU�SXVKHG�WKH�VZLWFK�EHFDXVH�QHLWKHU�ZDV�WKHUH�DQ\�KLVWRULFDO�
$LUFUDIW� PDLQWHQDQFH� UHFRUGV� WKDW� LQGLFDWHG� RWKHUZLVH� QRU� ZDV� WKHUH� DQ\�
UHSRUWHG�GHIHFW�E\�8$(����IOLJKW�FUHZ�GXULQJ�WKH�WDNHRII�IURP�7ULYDQGUXP���
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�L�� 7KH� 72�*$� VZLWFKHV� DUH� GHVLJQHG� WR� EHFRPH� LQKLELWHG� SULRU� WR� WRXFKGRZQ�
ZKHQ�WKH�DLUFUDIW�UDGLR�DOWLWXGH�LV�OHVV�WKDQ���IW�UDGLR�DOWLWXGH�DQG���VHFRQGV�KDV�
HODSVHG���

�M�� 7KH�72�*$�VZLWFKHV�DUH�GHVLJQHG�WR�EHFRPH�LQKLELWHG�DIWHU�WRXFKGRZQ�ZKHQ�
WKH�DLUFUDIW�UDGLR�DOWLWXGH�LV�OHVV�WKDQ���IW�UDGLR�DOWLWXGH��WKH�ZHLJKW�RQ�ZKHHOV�
�:2:��LV�YDOLG�DQG�HLWKHU�WKH�OHIW�RU�ULJKW�JHDU�:2:�LQGLFDWHV�WKDW�WKH�DLUFUDIW�
LV�LQ�µJURXQG¶�PRGH���

�N�� 7KH� 72�*$� VZLWFKHV� DUH� GHVLJQHG� WR� EH� HQDEOHG� ZKHQ� WKH� DLUFUDIW� UDGLR�
DOWLWXGH�LV�PRUH�WKDQ���IW���

�O�� :LWK�WKH�WKUXVW�OHYHUV�DW�WKH�LGOH�WKUXVW�SRVLWLRQ�DQG�WKH�DLUFUDIW�DERYH���IW�UDGLR�
DOWLWXGH�ZLWK�WKH�IODSV�RXW�RI�WKH�µXS¶�SRVLWLRQ��ZKHQ�WKH�72�*$�VZLWFK�LV�SXVKHG�
IRU�D�JR�DURXQG�� WKH�$�7�ZLOO�DXWRPDWLFDOO\�DGYDQFH�ERWK� WKUXVW� OHYHUV� WR� WKH�
72�*$� SRVLWLRQ� DQG� 72�*$� WKUXVW� ZLOO� EH� DWWDLQHG� LQ� DSSUR[LPDWHO\� HLJKW�
VHFRQGV��

�P�� :LWKRXW�WKH�XVH�RI�WKH�$�7��DQG�SURYLGHG�WKH�PDQXDO�DGYDQFHPHQW�RI�WKH�WKUXVW�
OHYHUV� IURP� WKH� LGOH� WKUXVW� SRVLWLRQ� WR� WKH� 72�*$� WKUXVW� SRVLWLRQ� WDNHV� WZR�
VHFRQGV��IURP�DQ�HQJLQH�WKUXVW�VHWWLQJ�RI�LGOH�WR�72�*$�ZLOO�WDNH�DSSUR[LPDWHO\�
VL[�VHFRQGV��

�Q�� :LWK�WKH�$�7�DUPHG�DQG�DFWLYH��DIWHU�WRXFKGRZQ�RU�ZKHQ�WKH�72�*$�VZLWFKHV�
DUH� LQKLELWHG�� WKH�RQO\�PHDQV�RI� LQFUHDVLQJ�HQJLQH� WKUXVW� IRU�D�JR�DURXQG� LV�
PDQXDO�DGYDQFHPHQW�RI�WKH�WKUXVW�OHYHUV��7KLV�ZLOO�FDXVH�WKH�$�7�WR�GLVFRQQHFW�
DQG�DQ�$8727+5277/(�',6&�PHVVDJH�ZLOO�DSSHDU�RQ�WKH�HQJLQH�LQIRUPDWLRQ�
DQG�FUHZ�DOHUWLQJ�V\VWHP��(,&$6���

�R�� 7KH� %���� FUHZ� DOHUWLQJ� V\VWHP� ZDV� QRW� GHVLJQHG� WR� JLYH� D� FRQILJXUDWLRQ�
ZDUQLQJ�IRU�D�JR�DURXQG�ZLWK�WKH�HQJLQH�WKUXVW�OHYHUV�QRW�DGYDQFLQJ�WRZDUGV�
WKH�72�*$�WKUXVW�SRVLWLRQ��

�S�� 7KH� %���� SURYLGHV� DQ� DOHUW� WR� WKH� IOLJKW� FUHZ� DQG� D� (,&$6� DPEHU� FDXWLRQ�
PHVVDJH�$,563(('�/2:�ZKHQ� WKH�DLUVSHHG�KDV�GHFUHDVHG����� LQWR� WKH�
ORZHU� DPEHU� EDQG�� )RU� 8$(����� WKLV� PHVVDJH� RFFXUUHG� ZKHQ� WKH� $LUFUDIW�
VSHHG�ZDV�����NW�LQGLFDWHG�DLUVSHHG��,$6���

�T�� 7KH� SUHGLFWLYH� ZLQGVKHDU� V\VWHP� LV� LQKLELWHG� IURP� JLYLQJ� ZLQGVKHDU�
ZDUQLQJ�DOHUWV�EHORZ����IW�UDGLR�DOWLWXGH��

�U�� 7KH�HQKDQFHG�JURXQG�SUR[LPLW\�ZDUQLQJ� V\VWHP� �(*3:6�� LV� LQKLELWHG� IURP�
SURYLGLQJ�LPPHGLDWH�ZLQGVKHDU�ZDUQLQJV�DOHUWV�EHORZ����IW�UDGLR�DOWLWXGH��

�V�� 7KH� (*3:6� PDQXIDFWXUHU� GRFXPHQW� Product Specification  ֩  Mode 7  ֩  
Windshear Alerting� ZDV� FDSDEOH� RI� SURYLGLQJ� D� ZLQGVKHDU� FDXWLRQ� DOHUW� IRU�
DLUFUDIW� SHUIRUPDQFH� LQFUHDVLQJ� GXH� WR� LQFUHDVLQJ� KHDGZLQG� �RU� GHFUHDVLQJ�
WDLOZLQG��DQG�VHYHUH�XSGUDIWV��+RZHYHU��WKLV�IHDWXUH�ZDV�QRW�DYDLODEOH�WR�WKH�
IOLJKW�FUHZ�EHFDXVH�LW�ZDV�QRW�HQDEOHG�RQ�WKH�$LUFUDIW��

�W�� 7KH�HVFDSH�VOLGHV�ZHUH�ZLWKLQ�WKHLU�RYHUKDXO�SHULRGV��
�X�� 7KH�HVFDSH�VOLGHV�ZHUH�FHUWLILHG�LQ�DFFRUGDQFH�ZLWK�D�WHFKQLFDO�VWDQGDUG�RUGHU�

�762�� LVVXHG� E\� WKH� )HGHUDO� $YLDWLRQ� $GPLQLVWUDWLRQ� RI� WKH� 8QLWHG� 6WDWHV�
�)$$���7KH�762�FRQVLGHUHG�D�PD[LPXP�ZLQG�VSHHG�RI����NW��IURP�WKH�µPRVW�
FULWLFDO�DQJOH¶��DV�RQH�RI�WKH�FULWHULD�IRU�FHUWLILFDWLRQ�FRQIRUPLW\�WHVWLQJ���
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�Y�� 'XULQJ� WKH�HYDFXDWLRQ�� WKH�SUHYDLOLQJ�ZLQG�VSHHG�DQG�DQJOH�ZHUH�ZLWKLQ� WKH�
762�FHUWLILFDWLRQ�FRQIRUPLW\�WHVWLQJ�FULWHULD��

�Z�� 'XH� WR� WKH� $LUFUDIW� FRPLQJ� WR� UHVW� RQ� LWV� ORZHU� IXVHODJH�� WKH� HVFDSH� VOLGHV�
GHSOR\HG�DW�DQ�DQJOH�RI�DSSUR[LPDWHO\����GHJUHHV��$V�SHU�GHVLJQ��WKH�HVFDSH�
VOLGH�GHSOR\HG�VORSH�DQJOH�UDQJH�LV�EHWZHHQ����WR����GHJUHHV��ZLWK�WKH�ODQGLQJ�
JHDU�H[WHQGHG��

�[�� 7KH�5��GRRU�HVFDSH�UDPS�GLG�QRW�GHSOR\�DXWRPDWLFDOO\�EHFDXVH�WKH�SUHVVXUH�
F\OLQGHU�ZDV�GDPDJHG�GXH�WR�WKH�LPSDFW���

�\�� 7KH�SURWHFWLYH�EUHDWKLQJ�HTXLSPHQW��3%(��XQLWV�ZHUH�FHUWLILHG�LQ�DFFRUGDQFH�
ZLWK�WZR�762V�LVVXHG�E\�WKH�)$$��6RPH�3%(�XQLWV�FRXOG�QRW�EH�XVHG�EHFDXVH�
WKH�VWRZDJH�FRQWDLQHUV�RU�SODVWLF�SRXFKHV�ZHUH�GLIILFXOW�WR�RSHQ����

������ )LQGLQJV�UHOHYDQW�WR�WKH�IOLJKW�FUHZ�
�D�� 7KH�IOLJKW�FUHZ�ZHUH�OLFHQVHG�DQG�TXDOLILHG�IRU�WKH�IOLJKW�LQ�DFFRUGDQFH�ZLWK�WKH�

Civil Aviation Regulations�RI�WKH�8QLWHG�$UDE�(PLUDWHV.�
�E�� 7KLV� IOLJKW�ZDV� WKH� ILUVW� WLPH� WKDW� WKH�&RPPDQGHU�DQG� WKH�&RSLORW�KDG� IORZQ�

WRJHWKHU��
�F�� 7KH�IOLJKW�FUHZPHPEHUV�ZHUH�PHGLFDOO\�ILW�IRU�WKH�IOLJKW���
�G�� 7KH� &RPPDQGHU¶V� WRWDO� IO\LQJ� H[SHULHQFH� ZDV� ������ IOLJKW� KRXUV�� LQFOXGLQJ�

������KRXUV�DV�D�FRSLORW�DQG�������KRXUV�DV�D�FRPPDQGHU�RQ�WKH�%�����
�H�� 7KH�&RSLORW¶V�WRWDO�IO\LQJ�H[SHULHQFH�ZDV�������IOLJKW�KRXUV��LQFOXGLQJ�������DV�

D�FRSLORW�RQ�WKH�%������
�I�� 7KH�&RPPDQGHU�DQG�WKH�&RSLORW�IOLJKW�WUDLQLQJ�UHFRUGV�LQGLFDWH�WKDW�WKH\�ERWK�

PHW�WKH�FRPSHWHQF\�VWDQGDUG�HVWDEOLVKHG�E\�WKH�2SHUDWRU��
�J�� 7KH� &RPPDQGHU� DQG� &RSLORW� SHUIRUPHG� JR�DURXQG� DQG� PLVVHG� DSSURDFK�

H[HUFLVHV� GXULQJ� WKHLU� WUDLQLQJ�� DQG� RSHUDWLRQDOO\� HDFK� KDG� SHUIRUPHG� RQH�
QRUPDO�JR�DURXQG�DV�SLORW� IO\LQJ�RQ� WKH�%����GXULQJ� WKHLU� FDUHHUV��%RWK�JR�
DURXQGV�RFFXUUHG�IRXU�PRQWKV�EHIRUH�WKH�$FFLGHQW���

�K�� 7KH� &RPPDQGHU� KDG� UHFHLYHG�manual handling phase 2� WUDLQLQJ� RQ� D� JR�
DURXQG�LQLWLDWHG�DIWHU�WRXFKGRZQ�ZLWK�DOO�HQJLQHV�RSHUDWLQJ���

�L�� 7KH�&RSLORW�KDG�QRW�UHFHLYHG�manual handling phase 2�WUDLQLQJ�RQ�D�JR�DURXQG�
LQLWLDWHG�DIWHU�WRXFKGRZQ�ZLWK�DOO�HQJLQHV�RSHUDWLQJ���

�M�� 7KH�&RPPDQGHU�DQG�&RSLORW�IOLJKW�PRQLWRULQJ�GDWD�RQ�ODQGLQJV�LQGLFDWHG�WKDW�
WKH\�QHYHU�H[FHHGHG�D�WRXFKGRZQ�EH\RQG�WKH�WRXFKGRZQ�]RQH��

������ )LQGLQJV�UHOHYDQW�WR�WKH�FDELQ�FUHZ�
�D�� $OO�VL[WHHQ�FDELQ�FUHZPHPEHUV�ZHUH�OLFHQVHG�DQG�FXUUHQW�RQ�WKH�$LUFUDIW�W\SH��

DQG�PHW�FXUUHQW�PHGLFDO�DQG�HPHUJHQF\�WUDLQLQJ�UHTXLUHPHQWV���
�E�� 7KH�FDELQ�FUHZPHPEHUV�ZHUH�PHGLFDOO\�ILW�IRU�WKH�IOLJKW��
�F�� 7KH�FDELQ� FUHZ�ZHUH�QRW� WUDLQHG� LQ�HYDFXDWLRQ�VLWXDWLRQV�ZKHUH� WKH�HVFDSH�

VOLGHV�DUH�DIIHFWHG�E\�ZLQG���
�G�� 7KH�FDELQ�FUHZ�PDQDJHG�WKH�SDVVHQJHU�HYDFXDWLRQ�WR�WKH�KLJKHVW�SURIHVVLRQDO�

VWDQGDUG��LQ�OLQH�ZLWK�WKHLU�WUDLQLQJ����
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������ )LQGLQJV�UHOHYDQW�WR�IOLJKW�RSHUDWLRQV�
�D�� 7KH� IOLJKW� ZDV� FRQGXFWHG� LQ� DFFRUGDQFH� ZLWK� WKH� 2SHUDWRU¶V� RSHUDWLRQDO�

SURFHGXUHV���
�E�� 7KH�WUDQV�FRFNSLW�DXWKRULW\�JUDGLHQW�ZDV�DSSURSULDWH�IRU�WKH�IOLJKW��
�F�� 7KH� RSHUDWLRQDO� IOLJKW� SODQ� �2)3�� VXEPLWWHG� IRU� 8$(����� WKH� QXPEHU� RI�

FUHZPHPEHUV��SDVVHQJHUV�DQG�WRWDO�SHUVRQV�RQ�ERDUG�LQIRUPDWLRQ�ZDV�EODQN��
,QIRUPDWLRQ�RQ�SHUVRQV�RQ�ERDUG�ZDV�IRXQG�LQ�WKH�ORDGVKHHW���

�G�� $SSUR[LPDWHO\����PLQXWHV�SULRU� WR� ODQGLQJ�� WKH�&RPPDQGHU�DQG� WKH�&RSLORW�
FRPSOHWHG�D�EULHILQJ�IRU�WKH�DSSURDFK�WR�UXQZD\V���/�DQG���/��ZKLFK�LQFOXGHG�
D�ZLQGVKHDU�HVFDSH�PDQHXYHU�EULHI��

�H�� $Q� DSSURDFK� VSHHG� RI� ���� NW� �95()� ���� ZDV� VHOHFWHG� IRU� D� QRUPDO� ODQGLQJ�
FRQILJXUDWLRQ��ZLWK�D�IODSV����VHWWLQJ���

�I�� ,Q� WKH� HLJKW�PLQXWHV� SULRU� WR� WKH� DWWHPSWHG� ODQGLQJ� RI� 8$(����� WZR� DLUFUDIW�
SHUIRUPHG� JR�DURXQGV� IURP� EH\RQG� WKH� UXQZD\� WKUHVKROG� DQG� WZR� DLUFUDIW�
ODQGHG�XQHYHQWIXO���

�J�� $V� WKH� $LUFUDIW� GHVFHQGHG� WKURXJK� ���� IW� UDGLR� DOWLWXGH�� WKH� DXWRSLORW� ZDV�
GLVHQJDJHG�DQG�WKH�DSSURDFK�FRQWLQXHG�ZLWK�WKH�$�7�HQJDJHG��

�K�� 7KH�$LUFUDIW�SDVVHG�RYHU�WKH�WKUHVKROG�DW�DSSUR[LPDWHO\����IW�UDGLR�DOWLWXGH�DQG�
DLUVSHHG�����NW���

�L�� 7KH� &RPPDQGHU� VWDUWHG� WR� IODUH� WKH� $LUFUDIW� DW� DSSUR[LPDWHO\� ��� IW� UDGLR�
DOWLWXGH��DSSUR[LPDWHO\�����P�EH\RQG�WKH�WKUHVKROG��7KH�FCTM UHFRPPHQGV�
LQLWLDWLRQ�RI�WKH�IODUH�ZKHQ�WKH�PDLQ�JHDU�LV�DSSUR[LPDWHO\����WR����IW�DERYH�WKH�
UXQZD\�VXUIDFH���

�M�� $W����IW�UDGLR�DOWLWXGH�WKH�HQJLQHV�VWDUWHG�WR�VSRRO�GRZQ�WRZDUGV�LGOH�DQG�WKH�
$�7�PRGH�FKDQJHG�WR�µ,'/(¶��7KH�DLUVSHHG�VWDUWHG�WR�GHFUHDVH�DQG�UHDFKHG�
����NW�DW����IW�UDGLR�DOWLWXGH��

�N�� 3ULRU� WR� DFWLYDWLRQ� RI� WKH� LQKLELW� ORJLFV�� QHLWKHU� WKH� $LUFUDIW� ZHDWKHU� UDGDU�
SUHGLFWLYH�ZLQGVKHDU�ZDUQLQJ�V\VWHP�QRU� WKH�(*3:6� LPPHGLDWH�ZLQGVKHDU�
ZDUQLQJ� V\VWHP� SURYLGHG� DQ\� ZLQGVKHDU� ZDUQLQJ� DQG�RU� DOHUWV� DV� WKH� ZLQG�
FRQGLWLRQV�WKDW�H[LVWHG�GLG�QRW�PHHW�WKH�ZLQGVKHDU�DOHUWLQJ�GHVLJQ�FULWHULD��

�O�� )RU�8$(�����WKH�ZLQG�FRQGLWLRQV�WKDW�H[LVWHG�XS�WR����IW�UDGLR�DOWLWXGH�GLG�QRW�
KDYH�D�GHFUHDVLQJ�DQG�RU�LQFUHDVLQJ�SHUIRUPDQFH�HIIHFW�RQ�WKH�$LUFUDIW��

�P�� 3DVVLQJ���IW�UDGLR�DOWLWXGH��WKH�$LUFUDIW�IORDWHG�RYHU�WKH�UXQZD\�DQG�DW���IW�UDGLR�
DOWLWXGH�� WKH� ,$6� UHDFKHG� ���� NW�� 7KHUH� ZDV� D� ��� NW� DLUVSHHG� LQFUHDVH� LQ�
DSSUR[LPDWHO\�IRXU�VHFRQGV��GXULQJ�ZKLFK�WLPH�WKH�GHVFHQW�UDWH�GHFUHDVHG��

�Q�� 7KH� IOLJKW� FUHZ� GLG� QRW� QRWLFH� WKH� LQFUHDVH� LQ� DLUVSHHG� DV� WKH\� ZHUH� ERWK�
IRFXVHG�RXWVLGH�WKH�$LUFUDIW��

�R�� (YHQ�WKRXJK�WKH�&RPPDQGHU�ZDV�QRW�DZDUH�RI�WKH�LQFUHDVLQJ�DLUVSHHG��KH�KDG�
UHVSRQGHG�WR�WKH�LQFUHDVLQJ�SHUIRUPDQFH�DQG�LQ�DQ�DWWHPSW�WR�ODQG��WKUHH�WLPHV�
PDGH�VPDOO�SLWFK�DWWLWXGH�FRUUHFWLRQV�WR�ORZHU�WKH�QRVH�RI�WKH�$LUFUDIW����

�S�� 7HQ�VHFRQGV�DIWHU�LQLWLDWLRQ�RI�WKH�IODUH�DW�DSSUR[LPDWHO\�������P�EH\RQG�WKH�
WRXFKGRZQ�]RQH�DQG�DW�DQ�DLUVSHHG�RI�����NW�,$6��WKH�72�*$�VZLWFKHV�EHFDPH�
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LQKLELWHG��LQ�DFFRUGDQFH�ZLWK�72�*$�VZLWFK�GHVLJQ�ORJLF��ZKHQ�WKH�ULJKW�PDLQ�
ODQGLQJ�JHDU�FRQWDFWHG�WKH�UXQZD\�FDXVLQJ�WKH�JHDU�WR�µXQWLOW¶��

�T�� 7KH�&RPPDQGHU��ZKR�ZDV�WKH�SLORW� IO\LQJ�GHFLGHG�WR� IO\�D�JR�DURXQG��DV�KH�
ZDV�XQDEOH�WR�ODQG�WKH�$LUFUDIW�ZLWKLQ�WKH�UXQZD\�WRXFKGRZQ�]RQH���

�U�� 7KH�JR�DURXQG�GHFLVLRQ�ZDV�EDVHG�RQ�WKH�SHUFHSWLRQ�WKDW�WKH�$LUFUDIW�ZRXOG�
QRW�ODQG�GXH�WR�WKHUPDOV�DQG�QRW�GXH�WR�D�ZLQGVKHDU�HQFRXQWHU��)RU�WKLV�UHDVRQ��
WKH� &RPPDQGHU� HOHFWHG� WR� IO\� D� QRUPDO� JR�DURXQG� DQG� QRW� WKH� ZLQGVKHDU�
HVFDSH�PDQHXYHU��

�V�� :KHQ� WKH� &RPPDQGHU� LQLWLDWHG� WKH� JR�DURXQG�� KLV� SHUFHSWLRQ� ZDV� WKDW� WKH�
$LUFUDIW�ZDV�VWLOO�DLUERUQH�DQG�KDG�QRW� WRXFKHG�GRZQ��7KH� OHIW�72�*$�VZLWFK�
ZDV�SXVKHG�DSSUR[LPDWHO\�����VHFRQGV�DIWHU�WKH�$LUFUDIW�KDG�WRXFKHG�GRZQ��

�W�� 7KH�IOLJKW�FUHZ�GLG�QRW�REVHUYH�WKDW�WKH�VSHHGEUDNH�OHYHU�KDG�SDUWLDOO\�GHSOR\HG�
WZLFH�GXULQJ�WKH�VL[�VHFRQGV�WKH�$LUFUDIW�PDLQ�ODQGLQJ�JHDU�KDG�F\FOHG�EHWZHHQ�
µWLOW¶�DQG�µXQWLOW¶���

�X�� 'XULQJ�WKH�DWWHPSWHG�JR�DURXQG��WKH�&RPPDQGHU�VDLG�WKDW�KH�EHFDPH�IRFXVHG�
RQ�WKH�JR�DURXQG�PDQHXYHU�DQG�GHVFULEHG�KLV�VWDWH�DV�³WXQQHO�YLVLRQHG´��

�Y�� 7KH�&RPPDQGHU�KDG�VWDWHG�WKDW�KLV�ULJKW�KDQG�UHPDLQHG�RQ�WKH�WKUXVW�OHYHUV�
GXULQJ� WKH� DWWHPSWHG� JR�DURXQG�� $IWHU� SXVKLQJ� WKH� OHIW� 72�*$� VZLWFK�� WKH�
&RPPDQGHU�GLG�QRW�UHFRJQLVH�WKDW�WKHUH�ZDV�QR�WDFWLOH�IHHGEDFN�RI�WKUXVW�OHYHU�
PRYHPHQW��

�Z�� 7KH�IOLJKW�FUHZ�GLG�QRW�REVHUYH�WKDW�WKH�)0$�PRGHV�GLG�QRW�FKDQJH�DQG�WKDW�
WKH�IOLJKW�GLUHFWRU�ZDV�QRW�JLYLQJ�SLWFK�JXLGDQFH��7KH\�ZHUH�QRW�DZDUH�WKDW�WKH�
$�7�PRGH�KDG�UHPDLQHG�DW�µ,'/(¶��

�[�� &RQWUDU\� WR� WKH�FCOM  ֩ Go-around and Missed Approach Procedure,� DIWHU�
µIODSV���¶��WKH�&RPPDQGHU�DQG�WKH�&RSLORW�RPLWWHG�WKH�VWHSV�RI�HQJLQH�WKUXVW�
YHULILFDWLRQ�DQG�FRQWLQXHG�WR�DFWLRQ�WKH�SURFHGXUH�IURP�WKH�µSRVLWLYH�FOLPE¶�LWHP��

�\�� )URP�8$(����&95�GDWD��$SSHQGL[�(�RI�WKLV�5HSRUW���WKH�WLPLQJ�EHWZHHQ�WKH�
&RSLORW¶V�FRQILUPDWLRQ�RI�µ)ODSV���¶�DQG�WKH�&RPPDQGHU¶V�FDOO�IRU�µJHDU�XS¶�ZDV�
����VHFRQGV��

�]�� 1R� DFWLRQ� ZDV� WDNHQ� WR� LQFUHDVH� HQJLQH� WKUXVW� EHFDXVH� ERWK� IOLJKW�
FUHZPHPEHUV� ZHUH� XQDZDUH� WKDW� WKH� HQJLQH� WKUXVW� ZDV� QRW� LQFUHDVLQJ�
DXWRPDWLFDOO\� DIWHU� WKH� 72�*$� VZLWFK� KDG� EHHQ� SXVKHG� DQG� QHLWKHU� IOLJKW�
FUHZPHPEHU�FKHFNHG�WKH�(35�LQGLFDWRUV���

�DD�� 7KH�IOLJKW�FUHZ�GLG�QRW�REVHUYH�WKDW�WKH�DLUVSHHG�ZDV�GHFUHDVLQJ�DV�WKH�$LUFUDIW�
FOLPEHG��

�EE�� )RXU�VHFRQGV�DIWHU� WKH�$LUFUDIW�EHFDPH�DLUERUQH�SDVVLQJ����IW� UDGLR�DOWLWXGH��
$7&�FRPPXQLFDWHG�ZLWK�WKH�IOLJKW�FUHZ�MXVW�DIWHU�WKH�&RPPDQGHU�FDOOHG�µJHDU�
XS¶���

�FF�� 7KH�&RSLORW�UHVSRQGHG�WR�WKH�$7&�FRPPXQLFDWLRQ�DIWHU�VHOHFWLQJ�WKH�ODQGLQJ�
JHDU� WR� µXS¶�� 7KH�&RSLORW� GLG� QRW� FKHFN� WKDW� WKH� IOLJKW� GLUHFWRU�ZDV� µRQ¶� DIWHU�
VHOHFWLQJ� WKH� ODQGLQJ� JHDU� OHYHU� WR� µXS¶� DV� UHTXLUHG� E\� WKH�FCOM  ֩�Missed 
Approach and Go-Around Procedure��

�GG�� 7KH�$LUFUDIW�UHDFKHG����IW�UDGLR�DOWLWXGH�DQG�WKHQ�VWDUWHG�WR�VLQN�EDFN�RQWR�WKH�
UXQZD\���
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�HH�� $V�WKH�$LUFUDIW�VDQN��DW�DSSUR[LPDWHO\����IW�UDGLR�DOWLWXGH��WKUHH�VHFRQGV�EHIRUH�
LPSDFW�� WKH�$LUFUDIW� ORVV�RI�DLUVSHHG�ZDV�SHUFHLYHG�E\� WKH�&RPPDQGHU�DV�D�
ZLQGVKHDU�HIIHFW��ZKLFK�SURPSWHG�KLP�WR�FDOO�³:LQGVKHDU�72*$´��

�II�� 7KH�&RPPDQGHU�SXVKHG�WKH�72�*$�VZLWFK�DQG�PDQXDOO\�DGYDQFHG�ERWK�WKUXVW�
OHYHUV� IXOO\� IRUZDUG�� DV� SHU� WKH� 2SHUDWRU¶V� windshear escape maneuver�
SURFHGXUH��2QO\�DW�WKLV�WLPH�GLG�WKH�&RPPDQGHU�UHDOL]H�WKDW�WKH�HQJLQHV�ZHUH�
QRW�SURGXFLQJ�VXIILFLHQW�WKUXVW��

�JJ�� 7KH�$LUFUDIW� LPSDFWHG�WKH�UXQZD\����VHFRQGV�DIWHU� WKH�JR�DURXQG�FRPPDQG�
DQG�ZLWK�WKH�ODQGLQJ�JHDU�WUDQVLWLRQLQJ�WR�WKH�XS�SRVLWLRQ���

������ )LQGLQJV�UHOHYDQW�WR�WKH�2SHUDWRU�
�D�� 7KH�2SHUDWRU¶V�OM-A�SROLF\�UHTXLUHG�WKH�$�7�WR�EH�HQJDJHG�IRU�HQJLQH�WKUXVW�

PDQDJHPHQW�IRU�DOO�SKDVHV�RI�IOLJKW�LQFOXGLQJ�DSSURDFK�DQG�ODQGLQJ��7KLV�SROLF\�
GLG� QRW� FRQVLGHU� SLORW� DFWLRQV� WKDW�ZRXOG� EH� QHFHVVDU\� GXULQJ� D� QRUPDO� JR�
DURXQG�LQLWLDWHG�ZKLOH�WKH�72�*$�VZLWFKHV�ZHUH�LQKLELWHG���

�E�� 7KH� 2SHUDWRU¶V� WUDLQLQJ� SURJUDP� IRU� WKH� %���� ZDV� EDVHG� RQ� WKH� $LUFUDIW�
PDQXIDFWXUHU�DQG�)$$�DSSURYHG�WUDLQLQJ�SURJUDP��ZKLFK�GLG�QRW� LQFOXGH�WKH�
72�*$�LQKLELWLRQ�ORJLF���

�F�� 7KH�2SHUDWRU¶V�SURFHGXUH��DV�SHU�FCOM  ֩  Flight Mode Annunciations (FMA)��
H[FHSW�IRU�ODQGLQJ�ZKHQ�WKH�DLUFUDIW�LV�EHORZ�����IW��)0$�FKDQJHV�DUH�UHTXLUHG�
WR�EH�DQQRXQFHG�E\�WKH�SLORW�IO\LQJ�DQG�FKHFNHG�E\�WKH�SLORW�PRQLWRULQJ���

�G�� ,Q�GHYHORSLQJ�WKH�WUDLQLQJ�IRU�D�JR�DURXQG�DIWHU�WRXFKGRZQ�DV�UHIHUHQFHG�LQ�WKH�
2SHUDWRU¶V�B777 training manual��VFHQDULRV�IRU�D�JR�DURXQG�LQ�DXWRPDWLF�IOLJKW�
DQG�LQ�PDQXDO�IOLJKW�ZLWK�WKH�$�7�DUPHG�DQG�DFWLYH�ZHUH�QRW�FRQVLGHUHG��7KH�
72�*$�VZLWFKHV�LQKLELW�ORJLF�ZDV�DOVR�QRW�FRQVLGHUHG��DQG�DV�D�UHVXOW�ZDV�QRW�
SDUW�RI�WKH�WUDLQLQJ�V\OODEXV��

�H�� 7KH�WUDLQLQJ�SURJUDP�LPSOHPHQWHG�E\�WKH�2SHUDWRU�GXULQJ�WKH�manual handling 
phase 2 WUDLQLQJ�ZDV�DFFHSWHG�DV�D�WUDLQLQJ�VWDQGDUG�IRU�D�JR�DURXQG�H[HFXWHG�
DIWHU�WRXFKGRZQ��

�I�� 1RW�DOO� LQIRUPDWLRQ� UHODWHG� WR� WKH�72�*$�VZLWFKHV� LQKLELW� ORJLF�ZDV�DYDLODEOH�
HLWKHU� LQ� WKH�FCOM� RU� LQ� WKH�FCTM�� 1R� UHIHUHQFH� ZDV� FRQWDLQHG� LQ� WKHVH�
PDQXDOV�DV�WR�ZK\�WKH�$�7�PRGH�ZLOO�QRW�FKDQJH�ZKHQ�WKH�72�*$�VZLWFKHV�
EHFRPH�LQKLELWHG���

�J�� 7KH� IOLJKW� FUHZ� ZHUH� QRW� PDGH� DZDUH� WKDW� WKH� 72�*$� VZLWFKHV� EHFRPH�
LQKLELWHG�ZKHQ�WKH�DLUFUDIW�LV�EHORZ���IW�UDGLR�DOWLWXGH�IRU�D�SHULRG�RI�WLPH�JUHDWHU�
WKDQ�WKUHH�VHFRQGV���

�K�� 6LPLODU�WR�WKH�72�*$�LQKLELW�ORJLF�EHORZ���IW��WKH�HQDEOLQJ�RI�WKH�72�*$�VZLWFK�
DQG�DYDLODELOLW\�RI�WKH�$�7�IRU�PRGH�FKDQJH�DERYH���IW�UDGLR�DOWLWXGH�ZDV�QRW�
UHIHUUHG�WR�LQ�WKH�FCOM�DQG�FCTM��

�L�� 7KH� 2SHUDWRU¶V� QRUPDO� JR�DURXQG� WUDLQLQJ� GLG� QRW� FRQWDLQ� LQIRUPDWLRQ� ZLWK�
UHJDUGV�WR�WKH�WLPH�LW�ZRXOG�WDNH�IRU�WKH�HQJLQHV�WR�DFKLHYH�72�*$�WKUXVW�HLWKHU�
E\�PDQXDO� DGYDQFHPHQW� RI� WKH� WKUXVW� OHYHUV� RU� E\� XVH� RI� WKH�$�7� DIWHU� WKH�
72�*$�VZLWFK�LV�SXVKHG���
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�M�� 7KH�2SHUDWRU¶V�QRUPDO�JR�DURXQG�WUDLQLQJ�GLG�QRW�FRQWDLQ�JXLGDQFH�RQ�KRZ�WR�
SHUIRUP�D�QRUPDO�JR�DURXQG�ZKHQ�WKH�72�*$�VZLWFKHV�EHFRPH�LQKLELWHG�SULRU�
WR�DQG�DIWHU�WRXFKGRZQ��

�N�� 'XULQJ�2SHUDWRU�VLPXODWRU�VHVVLRQV�WKH�,QYHVWLJDWLRQ�REVHUYHG�WKDW�� WKH�SLORW�
IO\LQJ�NHHSV�KLV�KDQG�RQ�WKH�WKUXVW�OHYHUV�GXULQJ�DSSURDFK�DQG�ODQGLQJ��7KHUH�
ZDV�QR�UHIHUHQFH�WR�WKLV�WHFKQLTXH�LQ�HLWKHU�WKH�2SHUDWRU¶V�RU�0DQXIDFWXUHU¶V�
PDQXDOV��

�O�� 7KH�2SHUDWRU�KDG�D�VLQJOH�SURFHGXUH� IRU�DOO�QRUPDO�JR�DURXQGV�DQG�PLVVHG�
DSSURDFKHV��(YHQ�WKRXJK�LW�LV�VWDWHG�LQ�WKH�FCOM Appendix 1 – Standard Calls, 
WKH�2SHUDWRU¶V�FCOM  ֩ Go-Around and Missed Approach Procedure GRHV�QRW�
UHTXLUH�WKH�SLORW�IO\LQJ�WR�FDOO�RXW�µ*2�$5281'¶��

�P�� 7KH�FCOM and FCTM�GLG�QRW�UHTXLUH�PRQLWRULQJ�DQG�FDOORXW�RI�)0$�FKDQJHV�
RQ�LQLWLDWLRQ�RI�D�JR�DURXQG���

�Q�� 7KH�FCOM normal procedure�GLG�QRW�UHTXLUH�D�FDOORXW�RI�WKUXVW�VHWWLQJ�ZKHQ�
WKH�SLORW�IO\LQJ�SXVKHG�WKH�72�*$�VZLWFK�IRU�D�QRUPDO�JR�DURXQG���

�R�� 7KH� IOLJKW� WUDLQLQJ� UHFRUGV� RQ� SLORW� SHUIRUPDQFH� GXULQJ� WUDLQLQJ� DQG� GXULQJ�
DVVHVVPHQW� ZHUH� PDLQWDLQHG� RQ� HOHFWURQLF� RQOLQH� JUDGLQJ� V\VWHP� �2*6��
IRUPV��

�S�� 7KH�2SHUDWRU�GLG�QRW�KDYH�D� UHTXLUHPHQW� WR� UHYLHZ�FRPPHQWV�PDGH�RQ� WKH�
2*6� IRUPV� ZKHQ� D� SLORW� DVVHVVPHQW� PDUNHU� �3$0�� JUDGLQJ� PHHWV� WKH�
2SHUDWRU¶V�DFFHSWDEOH�SURILFLHQW�VWDQGDUG���

�T�� 7KHUH� ZDV� QR� VSHFLILF� WHFKQLTXH� HPSOR\HG� E\� WKH� 2SHUDWRU� WR� WUDLQ� DQG�
PHDVXUH� WKH�HIIHFWLYHQHVV�RI�SLORW� LQVWUXPHQW� VFDQ�DQG�SLORW� LGHQWLILFDWLRQ�RI�
DEQRUPDO�LQGLFDWLRQV���

�U�� ,Q�FDVH�RI�D�PLVVHG�DSSURDFK��WKH�OM-A ࡳ���Missed Approach�IOLJKW�SURFHGXUHV�
UHTXLUHV� WKDW� WKH�SLORWV�VKDOO�DGYLVH�DLU� WUDIILF�FRQWURO�DV�VRRQ�DV�SUDFWLFDEOH��
7KHUH�ZDV�QR�JXLGDQFH�LQ�WKH�OM-A�RQ�ZKDW�VKRXOG�EH�UHSRUWHG�LQ�FDVH�RI�D�
JR�DURXQG��

�V�� 7KH�2SHUDWRU�KDG�HVWDEOLVKHG�D�VDIHW\�PDQDJHPHQW�V\VWHP��606��DQG�D�IOLJKW�
GDWD�PRQLWRULQJ��)'0��SURJUDP�LQ�FRPSOLDQFH�ZLWK�Civil Aviation Regulations�
RI�WKH�8QLWHG�$UDE�(PLUDWHV��CAR-OPS 1.�

�W�� 7KH� 2SHUDWRU¶V� WUDLQLQJ� DQG� RSHUDWLRQDO� V\VWHPV� GLG� QRW� LGHQWLI\� KD]DUGV�
DVVRFLDWHG� ZLWK� QRUPDO� JR�DURXQGV� SHUIRUPHG� FORVH� WR� WKH� UXQZD\� RU� DIWHU�
WRXFKGRZQ��

�X�� $V�VWDWHG�LQ�WKH�DOWHUQDWLYH�WUDLQLQJ�DQG�TXDOLILFDWLRQ�SURJUDP��$743��UHSRUWV��
EHWZHHQ� ����� DQG� ����� D� QXPEHU� RI� LQDFFXUDWHO\� H[HFXWHG� DOO�HQJLQHV�
RSHUDWLQJ�JR�DURXQG�HYHQWV�ZKLFK�ZDV�KLJKOLJKWHG�E\�IOLJKW�GDWD�PRQLWRULQJ��

�Y�� $IWHU�WRXFKGRZQ��ZLWK�PDQXDO�DGYDQFHPHQW�RI�WKH�WKUXVW�OHYHUV�WR�WKH�72�*$�
SRVLWLRQ��DQG�ZLWKRXW�SXVKLQJ�WKH�72�*$�VZLWFK��DQ�$8727+5277/(�',6&�
PHVVDJH� DSSHDUV� RQ� WKH� (,&$6�� 8QGHU� WKLV� FRQGLWLRQ�� WKH� GLVSOD\� RI� WKLV�
PHVVDJH�ZDV�QRW�PHQWLRQHG�LQ�WKH�2SHUDWRU¶V�%����training manual�LQFOXGLQJ�
WKH�FCTM and�WKH�FCOM���
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������ )LQGLQJV�UHOHYDQW�WR�DLU�WUDIILF�FRQWURO�
�D�� $W�������D�ZDUQLQJ�RI�PRGHUDWH�ZLQGVKHDU�IRU�DOO�UXQZD\V�ZDV�EURDGFDVW�RQ�

WKH�$7,6�LQIRUPDWLRQ�=XOX����PLQXWHV�EHIRUH�8$(����DWWHPSW�WR�ODQG���
�E�� $W�������D�%RHLQJ������IOLJKW�QXPEHU�,$:�����ODQGHG�RQ�UXQZD\���/�DQG�WKH�

IOLJKW�FUHZ�DGYLVHG�WKH�7RZHU�WKDW�WKHUH�ZDV�DQ�LQGLFDWLRQ�RI�OLJKW�WR�PRGHUDWH�
ZLQGVKHDU�RQ�VKRUW�ILQDO��

�F�� ([FHSW�IRU�RQH�DLUFUDIW��$,&�����WKH�QH[W�IRXU�DLUFUDIW��LQFOXGLQJ�8$(�����WKDW�
ZHUH�FOHDUHG�WR�ODQG�E\�WKH�7RZHU�EHIRUH�WKH�$FFLGHQW��ZHUH�QRW�LQIRUPHG�WKDW�
WKHUH�ZDV�D�SLORW�UHSRUW�RI�ZLQGVKHDU�RQ�VKRUW�ILQDO�GXULQJ�WKH�ODQGLQJ��

�G�� 7ZR� DLUFUDIW� SHUIRUPHG� D� PLVVHG� DSSURDFK� DIWHU� FURVVLQJ� WKH� WKUHVKROG��
KRZHYHU��WKH�QH[W�WKUHH�DLUFUDIW��LQFOXGLQJ�8$(�����ZHUH�QRW�LQIRUPHG�E\�WKH�
7RZHU� DERXW� WKH� JR�DURXQGV�� 1HLWKHU� ZDV� WKH� UHDVRQ� IRU� WKH� JR�DURXQGV�
UHSRUWHG�WR�DLU�WUDIILF�FRQWURO�QRU�ZDV�LW�UHSRUWHG�E\�WKH�IOLJKW�FUHZV���

�H�� $IWHU� ������ HYHQ� WKRXJK� UXQZD\� ��/� KDG� DQ� DFFHSWDEOH� UHFRUGHG� VXUIDFH�
WDLOZLQG�IRU�ODQGLQJ��RQO\�UXQZD\���5�KDG�D�VXUIDFH�KHDGZLQG�FRPSRQHQW��

�I�� $� QXPEHU� RI� HVVHQWLDO� LQIRUPDWLRQ�ZDV� QRW� FRPPXQLFDWHG� WR�8$(���� IOLJKW�
FUHZ�� 7KHVH� LQFOXGHG�PLVVHG� DSSURDFKHV�� WKH� UHSRUWHG�ZLQGVKHDU� RQ� VKRUW�
ILQDO�E\�IOLJKW�,$:�����WKH�FRQWLQXHG�JXVWLQJ�DQG�ZLQGVKHDU�FRQGLWLRQV��DQG�WKH�
ZLQG� VKLIW� DW� UXQZD\� ��/� WKUHVKROG� IURP� KHDGZLQG� WR� WDLOZLQG� VWDUWLQJ� IURP�
�������

�J�� 7KH� 7RZHU� LQVWUXFWLRQV� WR� 8$(����� ZKLFK� RFFXUUHG� VHYHQ� VHFRQGV� DIWHU�
LQLWLDWLRQ� RI� WKH� JR�DURXQG�� GLG� QRW� FRQWULEXWH� WR� WKH� IOLJKW� FUHZ� RPLWWLQJ� WKH�
SURFHGXUDO�YHULILFDWLRQ�RI�HQJLQH�WKUXVW�LQFUHDVH��

�K�� 7KH� 7RZHU� LQVWUXFWLRQV� RFFXUUHG� DW� D� FULWLFDO� SKDVH� RI� WKH� JR�DURXQG� IRXU�
VHFRQGV�DIWHU�WKH�$LUFUDIW�EHFDPH�DLUERUQH�DQG�FRLQFLGHG�ZLWK�WKH�ODQGLQJ�JHDU�
VHOHFWLRQ�WR�WKH�µXS¶�SRVLWLRQ���

�L�� 7KH�PRGLILFDWLRQ�RI�WKH�JR�DURXQG�SURFHGXUH�E\�WKH�7RZHU�DGGHG�WR�WKH�IOLJKW�
FUHZV¶�ZRUNORDG�DV�WKH\�DWWHQWLYHO\�OLVWHQHG�DQG�UHVSRQGHG�WR�WKH�LQVWUXFWLRQV��
ZKLFK� UHTXLUHG�D�QHZ�PLVVHG�DSSURDFK�DOWLWXGH� WR�EH�VHW�� �7KH� IOLJKW�FUHZV¶�
FRQFHQWUDWLRQ�RQ� WKHLU�SULPDU\� WDVN�RI� IO\LQJ� WKH�$LUFUDIW�DQG�PRQLWRULQJ�ZDV�
PRPHQWDULO\�DIIHFWHG�DV�ERWK�WKH�)0$�YHULILFDWLRQ�DQG�WKH�IOLJKW�GLUHFWRU�VWDWXV�
ZHUH�PLVVHG��

�M�� 2WKHU�WKDQ�IRU�D�KLJK�VSHHG�UHMHFWHG�WDNHRII��QR�JXLGDQFH�ZDV�LQFOXGHG�LQ�WKH�
DMATS�GLUHFWLQJ�DLU�WUDIILF�FRQWUROOHUV�WR�DYRLG�GLVWUDFWLQJ�WKH�IOLJKW�FUHZ�ZLWK�
XQZDUUDQWHG�UDGLR�FDOOV�GXULQJ�KLJK�IOLJKW�FUHZ�ZRUNORDG�VLWXDWLRQV��VXFK�DV�JR�
DURXQGV��HVSHFLDOO\�WKRVH�LQLWLDWHG�DW�ORZ�DOWLWXGHV��RU�IURP�WKH�UXQZD\����

�N�� 7KH�7RZHU�LVVXHG�D�PLVVHG�DSSURDFK�LQVWUXFWLRQ�IRU�8$(����WR�FOLPE�VWUDLJKW�
DKHDG�WR�������IW��ZKLFK�ZDV�D�PRGLILFDWLRQ�WR�WKH�PLVVHG�DSSURDFK�DV�VWDWHG�
LQ�WKH�aeronautical information publication (AIP)�RI�WKH�8QLWHG�$UDE�(PLUDWHV��

�O�� 7KH� DMATS� missed approach procedure� DQG� WKH� OHWWHU� RI� DJUHHPHQW�
HVWDEOLVKHG�EHWZHHQ�WKH�20'%�7RZHU�DQG�$SSURDFK�ZDV�QRW�DOLJQHG�ZLWK WKH 
AIP. 7KH�AIP� UHTXLUHG� DLUFUDIW� IO\LQJ� D� PLVVHG� DSSURDFK� IURP� UXQZD\� ��/��
³&OLPE�GLUHFW�WR�'$025��KROG�DW������IW´��
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������ )LQGLQJV�UHOHYDQW�WR�$LUSRUW�ZHDWKHU�LQIRUPDWLRQ��
�D�� 7KH� FRPELQHG� HIIHFWV� RI� WZR� ORZ� SUHVVXUH� DUHDV� GHOD\HG� WKH� RQVHW� RI� WKH�

UHJXODU� VHD� EUHH]H� DW� WKH� $LUSRUW� ZKLFK� FURVVHG� WKH� DHURGURPH� XQXVXDOO\�
VORZO\�DQG�H[WHQGHG�WKH�SHULRG�RI�ZLQGVKHDU�FRQGLWLRQV�RQ�WKH�UXQZD\V���

�E�� $W�20'%��ZLQGVKHDU�GXH�WR�WKH�RQVHW�RI�WKH�VHD�EUHH]H�LV�D�NQRZQ�ZHDWKHU�
SKHQRPHQRQ���

�F�� 7KH�ZHDWKHU�VWDWLRQV�ILWWHG�RXWVLGH�20'%�DQG�ZLWKLQ�WKH�$LUSRUW�GLG�QRW�LQGLFDWH�
ZLQGVKHDU�FRQGLWLRQV��

�G�� 7KH�ZLQGVKHDU�ZDUQLQJ�ZLWK�LQIRUPDWLRQ�=XOX�RQ�WKH�GD\�RI�WKH�$FFLGHQW�ZDV�
EDVHG�RQ�DQ�DQDO\VHV�RI�WKH�V\QRSWLF�ZHDWKHU�FRQGLWLRQV�RYHU�'XEDL���

�H�� 7KH�+\DWW�DYLDWLRQ�ZHDWKHU�VWDWLRQ�ZDV�QRW�IXQFWLRQDO�DW�WKH�WLPH�RI�WKH�$FFLGHQW�
DV�LW�ZDV�UHPRYHG�IURP�VHUYLFH�LQ������IRU�VDIHW\�UHDVRQV��

�I�� $W�WKH�WLPH�RI�WKH�$FFLGHQW��WKHUH�ZDV�QR�DJUHHPHQW�EHWZHHQ�WKH�1&06�DQG�
WKH� $LUFUDIW� 2SHUDWRU� WR� SURYLGH� DGGLWLRQDO� DXWRPDWHG� ZLQG� LQIRUPDWLRQ�
JHQHUDWHG�E\�WKH�DLUFUDIW���

�J�� ([FHSW� IRU� WKH� DQHPRPHWHUV� ILWWHG� DW� ORFDWLRQV� FORVH� WR� WKH� WKUHVKROG� RI�
UXQZD\V� ��/���5� DQG� ��5���/�� DQG� WKH� ZLQG� SURILOHU�� WKH� $LUSRUW� ZDV� QRW�
HTXLSSHG�ZLWK�D�ORZ�OHYHO�ZLQGVKHDU�V\VWHP�WR�GHWHFW�ORFDOL]HG�ZLQGVKHDU�QHDU�
WKH�UXQZD\V��

�K�� $W�DSSUR[LPDWHO\�������WKH�ZLQG�VWDUWHG�WR�VKLIW�WR�D�WDLOZLQG�FRPSRQHQW�DW�WKH�
WKUHVKROG�RI�UXQZD\���/��$W�������H[FHSW�IRU�UXQZD\���5��UXQZD\V���5�DQG�
��/�DOVR�KDG�WDLOZLQG�FRPSRQHQW��

�L�� 1HLWKHU� WKH� IOLJKW� FUHZ� QRU� WKH� 7RZHU� ZDV� DZDUH� WKDW� WKH� ZLQG� VKLIW� DORQJ�
UXQZD\���/�ZDV�DIWHU�WKH�UXQZD\�DLPLQJ�SRLQW�DQG�EHIRUH�WKH�HQG�RI�WKH�UXQZD\�
WRXFKGRZQ�]RQH��

�M�� $W� 20'%�� WKH� DHURGURPH� ZHDWKHU� RIILFH� KDG� QR� DELOLW\� WR� FUHDWH�� LVVXH� RU�
GLVWULEXWH�DXWRPDWHG�ZLQGVKHDU�DOHUWV��

������ )LQGLQJV�UHOHYDQW�WR�$LUSRUW�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH��$5))6��
�D�� 7KH� $5))6� FDSDELOLWLHV� ZHUH� FRPSOLDQW� ZLWK� WKH� UHTXLUHPHQWV� RI� WKH� Civil 

Aviation Regulations IRU�D�&DWHJRU\����DLUSRUW���
�E�� 7KH�UHVSRQVH�WLPH�RI�WKH�ILUVW�UHVSRQGLQJ�ILUH�YHKLFOHV�ZDV�ZLWKLQ�WKH�UHJXODWRU\�

UHTXLUHPHQWV��KRZHYHU�� WKH� ILUVW� WZR� UHVSRQGLQJ�PDMRU� IRDP�YHKLFOHV� �0)9��
ZHUH�SRVLWLRQHG�EHKLQG�WKH�WUDLOLQJ�HGJH�RI�WKH�ULJKW�ZLQJ�DQG�REVWUXFWHG�WKH�
HVFDSH�SDWKV�RI�WKH�HYDFXDWLQJ�SDVVHQJHUV��

�F�� 7KH� ILUH� FRPPDQGHU�GLG�QRW� FRUUHFWO\�HVWDEOLVK� LQFLGHQW� VHFWRUV�DQG�GLG�QRW�
FRYHU�WKH�DUHD�WKDW�H[WHQGHG�IURP�WKH�ULJKW�ZLQJ�OHDGLQJ�HGJH�WR�WKH�$LUFUDIW�
QRVH�� +LV� YLHZ� RI� WKH� $FFLGHQW� VLWH� ZDV� OLPLWHG� EHFDXVH� KH� SRVLWLRQHG� KLV�
YHKLFOH�LQDSSURSULDWHO\��

�G�� 1R� G\QDPLF� ULVN� DVVHVVPHQW� ZDV� FRQGXFWHG� DQG� VLGHOLQH� ILUHILJKWHUV� ZHUH�
PRYLQJ�YHU\�FORVH�WR�IXHO�WDQNV�ZKHUH�WKHUH�ZDV�D�SRWHQWLDO�H[SORVLRQ�KD]DUG��
&UHZ�PDQDJHUV�GLG�QRW�FRPPXQLFDWH�GHWDLOV�RI�WKH�ILUHILJKWLQJ�DFWLRQV�WR�WKH�
ILUH�FRPPDQGHU��
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�H�� 7KH�PRQLWRUV�DQG�VLGHOLQH�ILUHILJKWHUV�ZHUH�WDUJHWLQJ�WKH�XSSHU�VXUIDFH�RI�WKH�
IXVHODJH� DQG� WKH� ULJKW� VLGH�ZLQJ� URRW� DUHD�ZLWKRXW� SRVLWLYHO\� LGHQWLI\LQJ� WKH�
VPRNH� VRXUFH�� 1R� DYDLODEOH� XQLTXH� FDSDELOLWLHV� ZHUH� XWLOL]HG� LQ� ILUHILJKWLQJ�
WDFWLFV��

�I�� 7KH� ILUHILJKWLQJ� DJHQW� ZDV� DSSOLHG� IURP� D� QRQ�DVSLUDWLQJ� �MHWV�� PDLQ� DQG�
EXPSHU�PRQLWRUV�DJDLQVW�WKH�$LUFUDIW�VWUXFWXUH�DW�QHDU�ULJKW�DQJOHV�FDXVLQJ�WKH�
IRDP�EXEEOHV�WR�EUHDNGRZQ�RQ�LPSDFW��

�J�� 7KH�ILUH�IURP�WKH�UHWUDFWHG�ULJKW�ODQGLQJ�JHDU�FRQWLQXRXVO\�KHDWHG�WKH�ULJKW�VLGH�
RI�WKH�FHQWHU�ZLQJ�IXHO�WDQN���

�K�� 7KH�UHVXOWLQJ�IXHO�YDSRU�H[SORVLRQ�WRUH�D�ODUJH�VHFWLRQ�RI�WKH�XSSHU�ULJKW�ZLQJ�
VNLQ�DZD\�IURP�WKH�ZLQJ��IDWDOO\�LQMXULQJ�RQH�ILUHILJKWHU��

�L�� 7KH�WDFWLF�RI�WKH�SRVW�H[SORVLRQ�ILUHILJKWLQJ�ZDV�FKDQJHG�WR�GHIHQVLYH�PRGH��
ZKHUH�PRUH�DWWHQWLRQ�ZDV�SDLG�WR�WKH�VDIHW\�RI�WKH�$5))6�SHUVRQQHO�VLQFH�WKH�
SURVSHFW�RI�VDYLQJ� WKH�$LUFUDIW�ZDV�FRQVLGHUHG� ORVW��'XULQJ� WKLV�PRGH�� ODUJH�
YROXPHV�RI�ZDWHU�ZHUH�XVHG�LQ�DSSO\LQJ�XQFRRUGLQDWHG�WDFWLFV�WKDW�SURORQJHG�
WKH�WLPH�WDNHQ�WR�JDLQ�FRQWURO�RI�WKH�ILUH��

�M�� 7KH� $5))6� WUDLQLQJ� V\VWHP� FRXOG� QRW� GHWHFW� WKH� ODFN� RI� NQRZOHGJH��
XQGHUVWDQGLQJ��DQG�H[SHULHQFH� LQ�DLUFUDIW� LQFLGHQW� FRPPDQG�DQG� ILUHILJKWLQJ�
WDFWLFV�� ([HUFLVHV� ZHUH� OLPLWHG� WR� VLPSOH� ILUH� VFHQDULRV� DQG� QR� DSSURSULDWH�
VLPXODWHG� WHFKQLTXHV� ZHUH� GHYHORSHG� WR� FKDOOHQJH� WKH� ILUH� FRPPDQGHUV��
VHFWRU�FRPPDQGHUV��FUHZ�PDQDJHUV��DQG�ILUHILJKWHUV�WR�DVVHVV�ILUH�G\QDPLFV�
DQG�GHYHORS�DSSURSULDWH�WDFWLFV��

�N�� 7KH�PRVW�UHFHQW�SUH�$FFLGHQW�DXGLW�FDUULHG�RXW�E\�WKH�*&$$�LQFOXGHG�ILQGLQJV�
WKDW�ZHUH�QRW�DSSURSULDWHO\�DGGUHVVHG�E\�WKH�$LUSRUW�PDQDJHPHQW��

�O�� 7KH� PRVW� UHFHQW� $LUSRUW� HPHUJHQF\� H[HUFLVH�� FDUULHG� RXW� LQ� -XQH� ������
UHYHDOHG�GHILFLHQFLHV�WKDW�ZHUH�UHSHDWHG�GXULQJ�WKH�$FFLGHQW�UHVSRQVH��

�P�� 7KH�WHVWV�WKDW�ZHUH�FDUULHG�RXW�RQ�VDPSOHV�FROOHFWHG�IURP�WKH�ILUH�H[WLQJXLVKLQJ�
DJHQW�XVHG�GXULQJ�WKH�$FFLGHQW�GHWHUPLQHG�WKDW� WKH�H[WLQJXLVKLQJ�DJHQW�PHW�
,QWHUQDWLRQDO�&LYLO�$YLDWLRQ�2UJDQL]DWLRQ��,&$2��level B�VWDQGDUGV��

������ )LQGLQJV�UHOHYDQW�WR�PHGLFDO�DVSHFWV�
�D�� 7KHUH�ZDV� QR� HYLGHQFH� WKDW� LQFDSDFLWDWLRQ� RU� SK\VLRORJLFDO� IDFWRUV� DIIHFWHG�

IOLJKW�FUHZ�SHUIRUPDQFH���
�E�� 7KH�IOLJKW�FUHZ�ZHUH�QRW�IDWLJXHG��
�F�� 7KH�UHVXOWV�RI�WR[LFRORJLFDO�WHVWV�RI�WKH�IOLJKW�FUHZPHPEHUV�IRU�FRPPRQ�GUXJV��

DOFRKRO��RU�DQ\�SV\FKRDFWLYH�VXEVWDQFH�ZHUH�QHJDWLYH���
�G�� 2I� WKH� ���� $LUFUDIW� RFFXSDQWV�� ��� SDVVHQJHUV� DQG� VHYHQ� FUHZPHPEHUV�

VXVWDLQHG�PLQRU�LQMXULHV��)RXU�FDELQ�FUHZPHPEHUV�VXIIHUHG�VHULRXV�LQMXULHV��
�H�� 2QH�ILUHILJKWHU�VXIIHUHG�IDWDO� LQMXULHV��)LYH� ILUHILJKWHUV�DQG�WZR�SROLFH�RIILFHUV�

VXVWDLQHG�PLQRU�LQMXULHV���
������� )LQGLQJV�UHOHYDQW�WR�VXUYLYDELOLW\��

�D�� $OO� SDVVHQJHU� GRRUV� ZHUH� DUPHG� LQ� DFFRUGDQFH� ZLWK� WKH� 2SHUDWRU¶V�
SURFHGXUHV��
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�E�� 7KH�&RPPDQGHU�LQLWLDWHG�WKH�HYDFXDWLRQ�DSSUR[LPDWHO\�RQH�PLQXWH�DIWHU�WKH�
$LUFUDIW� FDPH� WR� UHVW�� 3DUW� RI� WKLV� WLPH� ZDV� XVHG� WR� ORFDWH� WKH� HYDFXDWLRQ�
FKHFNOLVW�DPRQJVW�WKH�LWHPV�WKDW�KDG�EHHQ�VFDWWHUHG�DURXQG�WKH�FRFNSLW�GXULQJ�
WKH�LPSDFW��

�F�� 7KH� FDELQ� FUHZPHPEHUV� SURPSWO\� IROORZHG� WKH�&RPPDQGHU¶V� LQVWUXFWLRQ� WR�
LQLWLDWH�WKH�HYDFXDWLRQ�RI�WKH�$LUFUDIW��

�G�� 7KH�&RSLORW�H[LWHG�WKH�$LUFUDIW�IURP�GRRU�5��WR�GLUHFW�HYDFXDWHG�SDVVHQJHUV�
DZD\�IURP�WKH�$LUFUDIW��

�H�� 7KH� FDELQ� FUHZPHPEHUV� ZHUH� FKDOOHQJHG� E\� GLIILFXOW� VLWXDWLRQV� ZKHQ�
DVVHVVLQJ�WKH�RXWVLGH�FRQGLWLRQV�DQG�ZKHQ�GHFLGLQJ�WKH�HVFDSH�VOLGH�VWDWXV�WR�
HLWKHU�EORFN�DQ�H[LW��RU�FRPPHQFH�WKH�HYDFXDWLRQ��

�I�� 6RPH�SDVVHQJHUV�GLVUHJDUGHG�FDELQ�FUHZPHPEHU� LQVWUXFWLRQV�DQG� OHIW� WKHLU�
VHDWV�ZKLOH�WKH�VHDW�EHOW�VLJQ�ZDV�VWLOO�LOOXPLQDWHG���

�J�� 1R�SDVVHQJHU�UHSRUWHG�DQ\�SUREOHPV�ZLWK�WKHLU�VHDWEHOW�IXQFWLRQ��
�K�� 7KH� LPSDFW�FDXVHG�GDPDJH� WR� WKH�/��FDELQ�FUHZ�VHDW�� UHVXOWLQJ� LQ� WKH�VHDW�

EDVH�IROGLQJ�GRZQ��
�L�� 'XULQJ�WKH�HYDFXDWLRQ��VPRNH�ILOOHG�WKH�FHQWHU�FDELQ��VHSDUDWLQJ�WKH�IRUZDUG�

HYDFXDWLRQ�SURFHVV�IURP�WKH�HYDFXDWLRQ�LQ�WKH�DIW�FDELQ���
�M�� )RU�PRVW�RI�WKH�HYDFXDWLRQ��RQO\�RQH�H[LW�ZDV�XVDEOH�LQ�WKH�IRUZDUG�FDELQ��ZKLOH�

WZR�H[LWV�ZHUH�XVDEOH�LQ�WKH�DIW�FDELQ��)LYH�VOLGHV�ZHUH�DIIHFWHG�E\�ZLQG�DQG�
WKHVH�H[LWV�ZHUH�SHUPDQHQWO\�RU�WHPSRUDULO\�EORFNHG���

�N�� 7KH� FDELQ� FUHZ� DWWHPSWHG� WR� FRQYLQFH� SDVVHQJHUV� WR� OHDYH� WKHLU� FDUU\�RQ�
EDJJDJH� EHKLQG�� EXW� D� QXPEHU� RI� SDVVHQJHUV� HYDFXDWHG�ZLWK� RQH� RU�PRUH�
SLHFHV�RI�FDUU\�RQ�EDJJDJH�ZKLFK�SURORQJHG�WKH�HYDFXDWLRQ���

�O�� 2XW�RI�����SDVVHQJHUV�����SHUFHQW�HYDFXDWHG�WKH�$LUFUDIW�IURP�XVDEOH�H[LWV�RQ�
WKH� ULJKW� VLGH�� ZKHUH� ILUHILJKWLQJ� DFWLYLWLHV� ZHUH� RQJRLQJ�� 7KH� UHPDLQLQJ�
SDVVHQJHUV�HYDFXDWHG�IURP�WKH�/��GRRU��

�P�� 7KH�SDVVHQJHU�HYDFXDWLRQ�ODVWHG���PLQXWHV����VHFRQGV��7KH�&RPPDQGHU�DQG�
WKH�VHQLRU�FDELQ�FUHZPHPEHU�ZHUH�VWLOO�RQERDUG�WKH�$LUFUDIW�DW�WKH�WLPH�RI�WKH�
H[SORVLRQ�RI�WKH�FHQWHU�ZLQJ�IXHO�WDQN�DQG�WKH\�HYDFXDWHG�IURP�WKH�/��GRRU��
MXPSLQJ�RQWR�WKH�GHWDFKHG�HVFDSH�VOLGH���

�Q�� 7KH�$LUSRUW�SDVVHQJHU�HYDFXDWLRQ�PDQDJHPHQW�V\VWHP��3(06��GLG�QRW�FRQWURO�
WKH�HYDFXDWHG�SDVVHQJHUV��

�R�� 7KH� 2SHUDWRU¶V� KDQJDU� *� ZDV� XVHG� DV� DQ� DVVHPEO\� DUHD� DQG� IRU� WULDJH��
3DVVHQJHUV� ZDONHG�� VRPH� ZLWKRXW� VKRHV�� DSSUR[LPDWHO\� ���� P� WR� WKH�
DVVHPEO\� DUHD�� 6RPH� SDVVHQJHUV� ZHUH� WUDQVSRUWHG� XVLQJ� DYDLODEOH� DLUVLGH�
YHKLFOHV��

�S�� 7KH�0,&&�ZDV�GHSOR\HG�VRPHWLPH�DIWHU�WKH�$FFLGHQW�DQG�ZDV�QRW�XWLOL]HG�DV�
SHU�SURFHGXUH����

�T�� $V�UHFRUGHG�E\�WKH�$5))6�ZDWFKURRP�ORJ�����PLQXWHV�DIWHU�WKH�$FFLGHQW��WKH�
ILUH� FRPPDQGHU�ZDV� LQIRUPHG� WKDW� D� WRWDO� QXPEHU� RI� SHUVRQV� RQ� ERDUG� WKH�
$FFLGHQW�IOLJKW�ZDV�������
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�U�� $SSUR[LPDWHO\���KRXUV�DQG����PLQXWHV�DIWHU�WKH�$FFLGHQW�WKH�ILUH�FRPPDQGHU�
KDG�SDVVHG�LQIRUPDWLRQ�WR�WKH�$5))6�ZDWFKURRP�FRQILUPLQJ�WKDW�WKHUH�ZDV�QR�
RQH�OHIW�RQ�WKH�$LUFUDIW��

������� )LQGLQJV�UHOHYDQW�WR�*&$$�VDIHW\�RYHUVLJKW�
�D�� 7KH�Civil Aviation Regulations,�CAR-OPS 1,�GLG�QRW�VSHFLI\�WKDW�WUDLQLQJ�ZDV�

UHTXLUHG�IRU�UHMHFWHG�ODQGLQJ��ERXQFHG�ODQGLQJ�UHFRYHU\��JR�DURXQG�EHORZ����
IW��RU�JR�DURXQG�DIWHU�WRXFKGRZQ�XQGHU�QRUPDO�HQJLQH�SRZHU��RU�DIWHU�WKH�ORVV�
RI�DQ�HQJLQH���

�E�� 7KH�*&$$�FODULILHG�WKDW�DV�WKH�Regulations�DUH�QRW�SUHVFULSWLYH�LQ�QDWXUH��WKH�
LQVSHFWRU¶V� DXGLW� FKHFNOLVW� FOF-CHK-002�� FRQWDLQHG� UHMHFWHG� ODQGLQJ� DV� D�
FKHFN�LWHP�RSWLRQ��

�F�� 7KH�*&$$� FRQGXFWHG�DQQXDO� DXGLWV� RQ� WKH�2SHUDWRU�EDVHG�RQ�SURJUHVVLYH�
DXGLW�DQG�WKH�DXGLWV�ZHUH�VXSHUYLVHG�E\�WKH�SULQFLSDO�LQVSHFWRU�GHVLJQDWHG�IRU�
WKH�RYHUVLJKW�IXQFWLRQV��ZKLFK�LQFOXGHG�WKH�RSHUDWLRQV��VDIHW\��DQG�IOLJKW�FUHZ�
WUDLQLQJ����

�G�� $�UHYLHZ�RI�WKH�UHFRUGV�RI�WKH�*&$$�DXGLWV�RYHU�D���\HDU�SHULRG�SULRU�WR�WKH�
$FFLGHQW�VKRZHG�WKDW�WKHUH�ZHUH�QR�VLJQLILFDQW�ILQGLQJV�DJDLQVW�WKH�2SHUDWRU¶V�
%���� JR�DURXQG� WUDLQLQJ� VWDQGDUGV�� WKH� 2*6� UHYLHZ� V\VWHP�� DQG� WKH�
2SHUDWRU¶V�KD]DUG�LGHQWLILFDWLRQ�IRU�JR�DURXQG�SURFHGXUHV�DQG�WUDLQLQJ��

�H�� 7KH�2SHUDWRU¶V�)'0�SURJUDP�ZDV�XQGHU� WKH�UHVSRQVLELOLW\�RI� WKH�2SHUDWRU¶V�
)OLJKW�2SHUDWLRQV�LQVWHDG�RI�WKH�VDIHW\�PDQDJHPHQW�V\VWHP�SRVW�KROGHU��7KH�
*&$$�DFFHSWHG�WKLV�DV�DQ�DOWHUQDWH�PHDQV�RI�FRPSOLDQFH�LQ�DFFRUGDQFH�ZLWK�
AC OPS 1.037��

�I�� 7KH� Civil Aviation Regulations,� CAR Part VIII, 6XESDUW� �ࡳ� � Meteorological 
Services�� GRHV� QRW� JLYH� JXLGDQFH� ZLWK� UHJDUGV� WR� DYLDWLRQ� PHWHRURORJ\�
LQFOXGLQJ�IRUHFDVWLQJ�DQG�UHSRUWLQJ�RI�ZLQGVKHDU��

�J�� 7KH�*&$$�VDIHW\�RYHUVLJKW�UHODWHG�WR�DYLDWLRQ�PHWHRURORJ\�LV�SHUIRUPHG�E\�DLU�
WUDIILF�VHUYLFH�LQVSHFWRU�V���DV�WKHUH�DUH�QR�WUDLQHG��TXDOLILHG�DQG�H[SHULHQFHG�
PHWHRURORJ\�VXEMHFW�PDWWHU�H[SHUWV�HPSOR\HG�WR�ILOO�WKLV�UROH��

�K�� 7KH� Civil Aviation Regulations� Part VIII, subpart 4 – ATS Organizations, 
$SSHQGL[��������� ±�Windshears�� UHTXLUHV� WKDW� ³'HVFULSWLRQV�RI�:LQGVKHDUV�
QRWLILHG� E\� DLUFUDIW� VKRXOG� EH� UHOD\HG� WR� IROORZLQJ� DUULYLQJ� DLUFUDIW� DQG� WR�
GHSDUWLQJ�DLUFUDIW�´�

�L�� 7KHUH�ZDV�QR�JXLGDQFH�LQ�WKH�*&$$�FLYLO�DYLDWLRQ�V\VWHP�RQ�ZKDW�LV�UHTXLUHG�
WR�EH�EURDGFDVWHG�LQ�WKH�ZLQGVKHDU�ZDUQLQJV��

�M�� 7KH�Civil Aviation Regulations�GLG�QRW�UHTXLUH�DQ�LWHP�LQ�WKH�passenger briefings�
IRU�SDVVHQJHUV�WR�OHDYH�EHKLQG�WKHLU�FDUU\�RQ�EDJJDJH��

�N�� 7KH�Civil Aviation Regulations�CAR-OPS 1�GRHV�QRW�VWLSXODWH�WKDW�SHUVRQV�RQ�
ERDUG�LV�UHTXLUHG�LQIRUPDWLRQ�LQ�WKH�IOLJKW�SODQ�DV�ZHOO�DV�WKHUH�ZDV�QR�JXLGDQFH�
LQ�WKH�Civil Aviation Regulations�RQ�D�PRGHO�IOLJKW�SODQ�IRUP�VLPLODU�WR�ZKDW�LV�LQ�
,&$2�Doc 4444��
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������� )LQGLQJV� UHOHYDQW� WR� WKH� FHUWLILFDWLRQ� VSHFLILFDWLRQV� LVVXHG� E\� WKH� )HGHUDO�
$YLDWLRQ�$GPLQLVWUDWLRQ�RI�WKH�8QLWHG�6WDWHV��)$$�����
�D�� 7KH�FAR�FHUWLILFDWLRQ�VSHFLILFDWLRQV�GLG�QRW�FRQWDLQ�D�UHTXLUHPHQW�WR�DOHUW�SLORWV�

ZKHQ�WKH�DXWRWKURWWOH�ZDV�DUPHG�DQG�DFWLYH�EXW�EHFRPHV�XQDYDLODEOH�GXH�WR�
WKH�72�*$�VZLWFKHV�LQKLELW�ORJLF��

�E�� 7KH�FAR�FHUWLILFDWLRQ�VSHFLILFDWLRQV�GLG�QRW�FRQWDLQ�D�UHTXLUHPHQW�WR�DOHUW�SLORWV�
ZKHQ�WKH�JR�DURXQG�FRQILJXUDWLRQ�FRQIOLFWV�ZLWK�WKH�HQJLQH�WKUXVW�VHWWLQJ��

�F�� TSO-C69b� LVVXHG� E\� WKH� )$$� GRHV� QRW� GHILQH� FULWHULD� IRU� WKH� µPRVW� FULWLFDO�
DQJOH¶� RI� WKH� ZLQG� GLUHFWLRQ�� RU� ZKHUH� WKH� SHUVRQ� SURYLGLQJ� DVVLVWDQFH�
RULJLQDWHV�IURP��TSO-C69c�GRHV�DGGUHVV�ERWK�FULWHULD��

���� &DXVHV�
7KH�$LU�$FFLGHQW�,QYHVWLJDWLRQ�6HFWRU�GHWHUPLQHV�WKDW�WKH�FDXVHV�RI�WKH�$FFLGHQW�DUH��
�D�� 'XULQJ� WKH� DWWHPSWHG� JR�DURXQG�� H[FHSW� IRU� WKH� ODVW� WKUHH� VHFRQGV� SULRU� WR�

LPSDFW��ERWK�HQJLQH�WKUXVW�OHYHUV��DQG�WKHUHIRUH�HQJLQH�WKUXVW��UHPDLQHG�DW�LGOH��
&RQVHTXHQWO\��WKH�$LUFUDIW¶V�HQHUJ\�VWDWH�ZDV�LQVXIILFLHQW�WR�VXVWDLQ�IOLJKW���

�E�� 7KH� IOLJKW� FUHZ� GLG� QRW� HIIHFWLYHO\� VFDQ� DQG� PRQLWRU� WKH� SULPDU\� IOLJKW�
LQVWUXPHQWDWLRQ�SDUDPHWHUV�GXULQJ�WKH�ODQGLQJ�DQG�WKH�DWWHPSWHG�JR�DURXQG��

�F�� 7KH�IOLJKW�FUHZ�ZHUH�XQDZDUH�WKDW�WKH�DXWRWKURWWOH��$�7��KDG�QRW�UHVSRQGHG�WR�
PRYH� WKH� HQJLQH� WKUXVW� OHYHUV� WR� WKH� 72�*$� SRVLWLRQ� DIWHU� WKH�&RPPDQGHU�
SXVKHG�WKH�72�*$�VZLWFK�DW�WKH�LQLWLDWLRQ�RI�WKH�FCOM  ֩  Go-around and Missed 
Approach Procedure��

�G�� 7KH�IOLJKW�FUHZ�GLG�QRW�WDNH�FRUUHFWLYH�DFWLRQ�WR�LQFUHDVH�HQJLQH�WKUXVW�EHFDXVH�
WKH\�RPLWWHG�WKH�HQJLQH�WKUXVW�YHULILFDWLRQ�VWHSV�RI�WKH�FCOM  ֩  *o-around and 
Missed Approach Procedure���

���� &RQWULEXWLQJ�)DFWRUV��
7KH� ,QYHVWLJDWLRQ� GHWHUPLQHV� WKDW� WKH� IROORZLQJ� ZHUH� FRQWULEXWRU\� IDFWRUV� WR� WKH�

$FFLGHQW��
�D�� 7KH� IOLJKW� FUHZ�ZHUH�XQDEOH� WR� ODQG� WKH�$LUFUDIW�ZLWKLQ� WKH� WRXFKGRZQ� ]RQH�

GXULQJ�WKH�DWWHPSWHG�WDLOZLQG�ODQGLQJ�EHFDXVH�RI�DQ�HDUO\�IODUH�LQLWLDWLRQ��DQG�
LQFUHDVHG� DLUVSHHG� GXH� WR� D� VKLIW� LQ� ZLQG� GLUHFWLRQ�� ZKLFK� WRRN� SODFH�
DSSUR[LPDWHO\�����P�EH\RQG�WKH�UXQZD\�WKUHVKROG��

�E�� :KHQ�WKH�&RPPDQGHU�GHFLGHG�WR�IO\�D�JR�DURXQG��KLV�SHUFHSWLRQ�ZDV�WKDW�WKH�
$LUFUDIW�ZDV�VWLOO�DLUERUQH��,Q�SXVKLQJ�WKH�72�*$�VZLWFK��KH�H[SHFWHG�WKDW�WKH�
DXWRWKURWWOH��$�7��ZRXOG�UHVSRQG�DQG�DXWRPDWLFDOO\�PDQDJH�WKH�HQJLQH�WKUXVW�
GXULQJ�WKH�JR�DURXQG���

�F�� %DVHG�RQ�WKH�IOLJKW�FUHZ¶V�LQDFFXUDWH�VLWXDWLRQ�DZDUHQHVV�RI�WKH�$LUFUDIW�VWDWH��
DQG�VLWXDWLRQDO�VWUHVV�UHODWHG�WR�WKH�LQFUHDVHG�ZRUNORDG�LQYROYHG�LQ�IO\LQJ�WKH�
JR�DURXQG�PDQHXYHU�� WKH\�ZHUH� XQDZDUH� WKDW� WKH� $LUFUDIW¶V�PDLQ� JHDU� KDG�
WRXFKHG� GRZQ� ZKLFK� FDXVHG� WKH� 72�*$� VZLWFKHV� WR� EHFRPH� LQKLELWHG��
$GGLWLRQDOO\��WKH�IOLJKW�FUHZ�ZHUH�XQDZDUH�WKDW�WKH�$�7�PRGH�KDG�UHPDLQHG�DW�
µ,'/(¶�DIWHU�WKH�72�*$�VZLWFK�ZDV�SXVKHG��
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�G�� 7KH�IOLJKW�FUHZ�UHOLDQFH�RQ�DXWRPDWLRQ�DQG�ODFN�RI�WUDLQLQJ�LQ�IO\LQJ�JR�DURXQGV�
IURP� FORVH� WR� WKH� UXQZD\� VXUIDFH� DQG� ZLWK� WKH� 72�*$� VZLWFKHV� LQKLELWHG��
VLJQLILFDQWO\� DIIHFWHG� WKH� IOLJKW� FUHZ� SHUIRUPDQFH� LQ� D� FULWLFDO� IOLJKW� VLWXDWLRQ�
ZKLFK�ZDV�GLIIHUHQW�WR�WKDW�H[SHULHQFHG�E\�WKHP�GXULQJ�WKHLU�VLPXODWHG�WUDLQLQJ�
IOLJKWV���

�H�� 7KH�IOLJKW�FUHZ�GLG�QRW�PRQLWRU�WKH�IOLJKW�PRGH�DQQXQFLDWLRQV��)0$��FKDQJHV�
DIWHU�WKH�72�*$�VZLWFK�ZDV�SXVKHG�EHFDXVH��
��� $FFRUGLQJ� WR� WKH�2SHUDWRU¶V� SURFHGXUH�� DV� SHU�FCOM  ֩�Flight Mode 

Annunciations (FMA)��)0$�FKDQJHV�DUH�QRW�UHTXLUHG�WR�EH�DQQRXQFHG�
IRU�ODQGLQJ�ZKHQ�WKH�DLUFUDIW�LV�EHORZ�����IW��

��� &DOORXWV�RI�)0$�FKDQJHV�ZHUH�QRW�LQFOXGHG�LQ�WKH�2SHUDWRU¶V�FCOM ࡳ���
Go-Around and Missed Approach Procedures.�

��� &DOORXWV�RI�)0$�FKDQJHV�ZHUH�QRW� LQFOXGHG� LQ� WKH�2SHUDWRU¶V�FCTM�
Go-Around and Missed Approach WUDLQLQJ.�

�I�� 7KH� 2SHUDWRU¶V�OM-A� SROLF\� UHTXLUHG� WKH� XVH� RI� WKH� $�7� IRU� HQJLQH� WKUXVW�
PDQDJHPHQW�IRU�DOO�SKDVHV�RI�IOLJKW��7KLV�SROLF\�GLG�QRW�FRQVLGHU�SLORW�DFWLRQV�
WKDW�ZRXOG�EH�QHFHVVDU\�GXULQJ�D�JR�DURXQG�LQLWLDWHG�ZKLOH�WKH�$�7�ZDV�DUPHG�
DQG�DFWLYH�DQG�WKH�72�*$�VZLWFKHV�ZHUH�LQKLELWHG��

�J�� 7KH�FCOM  ֩  Go-Around and Missed Approach Procedure� GLG� QRW� FRQWDLQ�
VWHSV�IRU�YHUEDO�YHULILFDWLRQ�FDOORXWV�RI�HQJLQH�WKUXVW�VWDWH���

�K�� 7KH�$LUFUDIW�V\VWHPV��DV�GHVLJQHG��GLG�QRW�DOHUW�WKH�IOLJKW�FUHZ�WKDW�WKH�72�*$�
VZLWFKHV�ZHUH�LQKLELWHG�DW�WKH�WLPH�ZKHQ�WKH�&RPPDQGHU�SXVKHG�WKH�72�*$�
VZLWFK�ZLWK�WKH�$�7�DUPHG�DQG�DFWLYH���

�L�� 7KH� $LUFUDIW� V\VWHPV�� DV� GHVLJQHG�� GLG� QRW� DOHUW� WKH� IOLJKW� FUHZ� WR� WKH�
LQFRQVLVWHQF\� EHWZHHQ� WKH� $LUFUDIW� FRQILJXUDWLRQ� DQG� WKH� WKUXVW� VHWWLQJ�
QHFHVVDU\�WR�SHUIRUP�D�VXFFHVVIXO�JR�DURXQG���

�M�� $LU�WUDIILF�FRQWURO�GLG�QRW�SDVV�HVVHQWLDO�LQIRUPDWLRQ�DERXW�ZLQGVKHDU�UHSRUWHG�
E\�D�SUHFHGLQJ�ODQGLQJ�IOLJKW�FUHZ�DQG�WKDW�WZR�IOLJKWV�SHUIRUPHG�JR�DURXQGV�
DIWHU� SDVVLQJ� RYHU� WKH� UXQZD\� WKUHVKROG�� 7KH� IOLJKW� FUHZ� GHFLVLRQ�PDNLQJ�
SURFHVV�� GXULQJ� WKH� DSSURDFK� DQG� ODQGLQJ�� ZDV� GHSULYHG� RI� WKLV� FULWLFDO�
LQIRUPDWLRQ��

�N�� 7KH�PRGLILFDWLRQ�RI�WKH�JR�DURXQG�SURFHGXUH�E\�DLU�WUDIILF�FRQWURO�IRXU�VHFRQGV�
DIWHU�WKH�$LUFUDIW�EHFDPH�DLUERUQH�FRLQFLGHG�ZLWK�WKH�ODQGLQJ�JHDU�VHOHFWLRQ�WR�
WKH� µXS¶� SRVLWLRQ�� 7KLV� DGGHG� WR� WKH� IOLJKW� FUHZ�ZRUNORDG� DV� WKH\� DWWHQWLYHO\�
OLVWHQHG�DQG�WKH�&RSLORW� UHVSRQGHG� WR� WKH�DLU� WUDIILF�FRQWURO� LQVWUXFWLRQ�ZKLFK�
UHTXLUHG�D�FKDQJH�RI�PLVVHG�DSSURDFK�DOWLWXGH�IURP�������IW�WR�������IW�WR�EH�
VHW���7KH�IOLJKW�FUHZV¶�FRQFHQWUDWLRQ�RQ�WKHLU�SULPDU\�WDVN�RI�IO\LQJ�WKH�$LUFUDIW�
DQG�PRQLWRULQJ�ZDV�PRPHQWDULO\�DIIHFWHG�DV�ERWK�WKH�)0$�YHULILFDWLRQ�DQG�WKH�
IOLJKW�GLUHFWRU�VWDWXV�ZHUH�PLVVHG��

�
� �



� �

)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� �����

��� 6DIHW\�5HFRPPHQGDWLRQV�
���� *HQHUDO�

7KH� VDIHW\� UHFRPPHQGDWLRQV� OLVWHG� LQ� WKLV� 5HSRUW� DUH� SURSRVHG� DFFRUGLQJ� WR�
SDUDJUDSK�����RI�Annex 13 to the Convention on International Civil Aviation��DQG�DUH�EDVHG�RQ�
WKH�FRQFOXVLRQV�OLVWHG� LQ�SDUW���RI�WKLV�5HSRUW��7KH�$LU�$FFLGHQW�,QYHVWLJDWLRQ�6HFWRU��$$,6��
H[SHFWV�WKDW�DOO�VDIHW\�LVVXHV�LGHQWLILHG�E\�WKH�,QYHVWLJDWLRQ�ZLOO�EH�DGGUHVVHG�E\�WKH�UHFHLYLQJ�
6WDWHV�DQG�RUJDQL]DWLRQV��

���� 6DIHW\�$FWLRQV�7DNHQ��
������ 6DIHW\�DFWLRQV�WDNHQ�E\�WKH�*HQHUDO�&LYLO�$YLDWLRQ�$XWKRULW\�RI�WKH�8QLWHG�

$UDE�(PLUWDUHV��*&$$��
�D�� 3XEOLFDWLRQ� RI�Safety Alert 09/2016 – Reporting of windshear by Air Traffic 

Services Unit,�ZKLFK�UHTXLUHG�WKH�$LU�7UDIILF�&RQWURO�8QLWV��$7&8V���

�� 7R�PDLQWDLQ�SLORW�DZDUHQHVV�DQG�DOHUWQHVV�RI�SRVVLEOH�ZLQGVKHDU�DQG�WR�
HQVXUH� WKDW� LQIRUPDWLRQ� DERXW� WKH� RSHUDWLRQDO� HIIHFW� RI� WKH� ZLQGVKHDU�
�VSHHG�ORVV�RU�JDLQ��LQ�DQ�DUHD�LV�HIIHFWLYHO\�UHOD\HG�WR�DVVLVW�RWKHU�SLORWV�
IO\LQJ�LQ�WKH�VDPH�DUHD��DQG�

�� (QVXUH� WUDLQLQJ� RI� DLU� WUDIILF� VHUYLFHV� SHUVRQQHO� LQFOXGHV� D� ZLQGVKHDU�
SURJUDP��

�E�� 3XEOLFDWLRQ�RI�Safety Alert 12/2016 – Operational Readiness of the Rescue and 
Fire Fighting Services (RFFS����

� 7KH�VDIHW\�DOHUW�DGGUHVVHG�VDIHW\�FRQFHUQV�UHODWLQJ�WR�RSHUDWLRQDO�UHDGLQHVV�RI�
5))6� DQG� WKH� QHHG� WR� UHYLHZ� WKH� 6WUXFWXUHG� /HDUQLQJ� 3URJUDP� DQG�
0DLQWHQDQFH�RI�&RPSHWHQF\��0R&��RI�5))6�SHUVRQQHO��

�F�� 3XEOLFDWLRQ�RI�Safety Alert 14/2016 – Review of Aerodrome Crisis Management 
Framework and Emergency Planning Procedures.�

� 7KH�VDIHW\�DOHUW� UHTXLUHG�$HURGURPH�FHUWLILFDWH�KROGHUV� WR�UHYLHZ�DHURGURPH�
FULVLV� PDQDJHPHQW� IUDPHZRUN� DQG� SURFHGXUHV� IRU� 6LOYHU� &RPPDQG� DQG�
'LVDEOHG� $LUFUDIW� 5HFRYHU\� RSHUDWLRQV� ZLWK� HPSKDVLV� RQ� PDQDJHPHQW� RI�
KHDOWK��VDIHW\�DQG�HQYLURQPHQWDO�LPSDFW��

�G�� ,Q�$SULO������D�UHYLVHG�Civil Aviation Regulation�CAR-OPS 1 – Commercial and 
Private Air Transportation Aeroplanes ZDV� LVVXHG�� 7KH� UHJXODWLRQ� EHFDPH�
HIIHFWLYH�IURP����$XJXVW�������

� 7KH�FKDQJHV�WR�CAR-OPS 1�LQFOXGHG�Go-Arounds From Various Stages During 
the Approach,�DQG�VWDWHG���
³2SHUDWRUV�VKRXOG�FRQGXFW�WKH�JR�DURXQG�H[HUFLVHV�IURP�YDULRXV�DOWLWXGHV�GXULQJ�
WKH� DSSURDFK� ZLWK� DOO� HQJLQHV� RSHUDWLQJ�� WDNLQJ� LQWR� DFFRXQW� WKH� IROORZLQJ�
FRQVLGHUDWLRQV��

D��8Q�SODQQHG�JR�DURXQGV�H[SRVH�WKH�FUHZ�WR�WKH�VXUSULVH�DQG�VWDUWOH�HIIHFW��

E��*R�DURXQGV�ZLWK�YDULRXV�DHURSODQH�FRQILJXUDWLRQV�DQG�GLIIHUHQW�ZHLJKWV��DQG�

F��%DONHG�ODQGLQJV��EHWZHHQ�'HFLVLRQ�$OWLWXGH�DQG�WRXFKGRZQ�RU�DIWHU�WRXFKGRZQ�
XQOHVV�WKUXVW�UHYHUVHUV�KDYH�EHHQ�DFWLYDWHG��´�



� �

)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� �����

������ 6DIHW\�DFWLRQV�WDNHQ�E\�(PLUDWHV�
7KH�2SHUDWRU�KDV�LPSOHPHQWHG�WKH�IROORZLQJ�VDIHW\�DFWLRQV��
�D�� ,QWURGXFWLRQ�RI�(YLGHQFH�%DVHG�7UDLQLQJ��(%7��LQWR�FRQYHUVLRQ��XSJUDGH�DQG�

UHFXUUHQW�WUDLQLQJ�ZLWK�WKH�IRFXV�RQ�ULVNV�DQG�WKUHDWV�WR�WKH�RSHUDWLRQ�VXFK�DV�
JR�DURXQG�VFHQDULRV�ZLWK�WKH�72*$�VZLWFKHV�LQKLELWHG��

�E�� 7UDLQLQJ�IRU�JR�DURXQG�DIWHU�WRXFKGRZQ��
�F�� ,Q�6HDW�,QVWUXFWLRQ��,6,��LQ�WKH�VLPXODWRU�ZKHUH�WKH�WUDLQHU�PDNHV�VXEWOH�HUURUV�

UHTXLULQJ�WKH�SLORW�PRQLWRULQJ�WR�DOHUW�WKH�SLORW�IO\LQJ�DQG�LI�QHFHVVDU\�XVH�WKH�
LQWHUYHQWLRQ�WHFKQLTXHV��

�G�� ,QFOXVLRQ� RI� LQIRUPDWLRQ� UHODWLQJ� WR� 72�*$� VZLWFK� LQKLELW� ORJLFV� LQ� YDULRXV�
WUDLQLQJ�PRGXOHV��

�H�� ,QWURGXFWLRQ�RI�D�SUH�VLPXODWRU�EULHILQJ�UHTXLUHPHQW�IRU�WKH�IOLJKW�FUHZPHPEHUV�
WR�YHUEDOLVH�WKH�JR�DURXQG�SURFHGXUH��

�I�� 3URPRWLQJ�WKH�WDFWLOH�IHHGEDFN�RI�WKH�PRYLQJ�WKUXVW�OHYHUV�GXULQJ�FULWLFDO�VWDJHV�
RI�IOLJKW���

�J�� 6LPXODWLRQ�RI�WKH�$FFLGHQW�IOLJKW�>8$(���@�ZLQG�HIIHFW�LQ�WKH�VLPXODWRU�WR�H[SRVH�
IOLJKW�FUHZV�WR�WKH�HIIHFWV�RI�D�SHUIRUPDQFH�LQFUHDVLQJ�VKHDU���

�K�� )OLJKW�FUHZ�WUDLQLQJ�KDV�LQWURGXFHG�DQ�HQKDQFHG�WUHQG�PRQLWRULQJ�SURFHVV�IRU�
SLORWV� ZKRVH� DYHUDJH� FRPSHWHQFLHV� DUH� OHVV� WKDQ� ����� >SLORW� DVVHVVPHQW�
PDUNHU@�RYHU�WKH�ODVW����PRQWKV��

�L�� )OLJKW� FUHZ� WUDLQLQJ� KDV� LQLWLDWHG� D� SURMHFW� WR� HQKDQFH� VFDQQLQJ� WHFKQLTXHV�
XVLQJ�³6HHLQJ�0DFKLQHV´�DQG�H\H�WUDFNLQJ�IXQFWLRQDOLW\��

�M�� 7KH�2SHUDWRU�LV�HYDOXDWLQJ�WKH�GLVSOD\�RI�WKH�HYDFXDWLRQ�FKHFNOLVW�RQ�WKH�FRQWURO�
ZKHHO�FKDUW�KROGHU��

�N�� )ROORZLQJ�WKH�2SHUDWRU¶V�LQWHUQDO�LQYHVWLJDWLRQ�UHFRPPHQGDWLRQV��WKH�2SHUDWRU�
KDV� LQWURGXFHG�HYDFXDWLRQV�ZLWK�ZLQGV�DGYHUVHO\� LPSDFWLQJ�VOLGHV� LQ�WUDLQLQJ�
FRXUVHV��

�O�� 6HH� $SSHQGL[� )� RI� WKLV� 5HSRUW� IRU� DGGLWLRQDO� VDIHW\� DFWLRQV� WDNHQ� E\� WKH�
2SHUDWRU��

������ 6DIHW\�DFWLRQV�WDNHQ�E\�µGDQV¶�
'XEDL�$LU�1DYLJDWLRQ�6HUYLFHV��µGDQV¶��FRQGXFWHG�D�UHYLHZ�RI�JR�DURXQGV�DW�20'%�
DQG�KDYH�XQGHUWDNHQ�ZRUN� WR� LPSURYH� WKH�PDQDJHPHQW�RI�JR�DURXQGV�E\� WKH�DLU�
WUDIILF�FRQWUROOHUV�� µGDQV¶�KDV� LQFOXGHG�DSSURSULDWH� LQIRUPDWLRQ�DQG�JXLGDQFH�LQ�WKH�
Air Traffic Services Operational and Training Manuals DQG�DGGHG�PRGXOHV�LQ�WKH�DLU�
WUDIILF�FRQWUROOHU¶V�DQQXDO�FRQWLQJHQF\�WUDLQLQJ�SURJUDPV��

������ 6DIHW\�DFWLRQV�WDNHQ�E\�'XEDL�$LUSRUWV�
'XEDL�$LUSRUWV�$LUSRUW�)LUH�6HUYLFH�DQG�$HURGURPH�(PHUJHQF\�3ODQQLQJ��$(3���LQ�
FRQVXOWDWLRQ�ZLWK�WKH�*&$$��XQGHUWRRN�D�UHYLHZ�ZLWK�SODQQHG�FKDQJHV�WR��

�� )LUH�ILJKWHUV�DQG�ILUH�FRPPDQG�WUDLQLQJ�V\VWHPV�

�� )LUH�VHUYLFHV�,QIUDVWUXFWXUH�DQG�WHFKQRORJ\�LQYHVWPHQWV�

�� $(3�WKRURXJK�H[DPLQDWLRQ�DQG�LPSURYHPHQW��
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���� )LQDO�5HSRUW�6DIHW\�5HFRPPHQGDWLRQV��

������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�(PLUDWHV�
(PLUDWHV�LV�UHFRPPHQGHG�WR��

65��������
GLVVHPLQDWH��WR�LWV�SLORWV��NQRZOHGJH�DQG�LQIRUPDWLRQ�DERXW�IDFWRUV�DIIHFWLQJ�ODQGLQJ�
GLVWDQFH�DQG�IODUH�GXUDWLRQ��VXFK�DV�DLUFUDIW�KHLJKW�DQG�DLUVSHHG�RYHU�WKH�WKUHVKROG��
HDUO\� IODUH� LQLWLDWLRQ� DQG� ZHDWKHU� FRQGLWLRQV� WKDW� PD\� DIIHFW� DLUFUDIW� SHUIRUPDQFH�
GXULQJ�WKH�ODQGLQJ��

65��������
HQKDQFH� WKH� QRUPDO� JR�DURXQG� DQG� PLVVHG� DSSURDFK� WUDLQLQJ� VWDQGDUGV� ZKLFK�
VKRXOG� LQFOXGH� VLPXODWHG� VFHQDULRV� IRU� D� QRUPDO� JR�DURXQG� LQLWLDWHG� FORVH� WR� WKH�
UXQZD\� DQG� DIWHU� WRXFKGRZQ� ZKHQ� WKH� WDNHRII�JR�DURXQG� �72�*$�� VZLWFKHV� DUH�
LQKLELWHG��7KLV�VKRXOG�DOVR�LQFOXGH�LQIRUPDWLRQ�RQ�HQJLQH�UHVSRQVH�WLPH�WR�DFKLHYH�
JR�DURXQG�WKUXVW��

65��������
HQKDQFH� WUDLQLQJ� VWDQGDUGV� UHJDUGLQJ� 72�*$� VZLWFK� LQKLELWLQJ� VR� WKDW� SLORWV� DUH�
DZDUH�RI�WKH�HIIHFW�RQ�)0$�DQQXQFLDWLRQV�DQG�WKH�IOLJKW�GLUHFWRU��DQG�WKH�DYDLODELOLW\�
RI�WKH�DXWRWKURWWOH�DIWHU�WKH�DLUFUDIW�EHFRPHV�DLUERUQH�GXULQJ�D�JR�DURXQG��

65��������
HQKDQFH�WKH�IOLJKW�FUHZ�WUDLQLQJ�DQG�DVVHVVPHQW�V\VWHP�WR�LQFOXGH�SURFHGXUHV�IRU�
PDQDJLQJ�HYDOXDWRU�FRPPHQWV�RQ�SLORW�SHUIRUPDQFH�LQFOXGLQJ�SLORWV�ZKR�KDYH�PHW�
WKH�FRPSHWHQF\�VWDQGDUG��

65��������
UHYLHZ�DQG�HQKDQFH�WKH�JR�DURXQG�WUDLQLQJ�VWDQGDUGV�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�
DYDLODEOH� DQDO\WLFDO� IOLJKW�PRQLWRULQJ� GDWD� DV�ZHOO� DV� WKH� UHFRPPHQGDWLRQV�PDGH�
ZLWKLQ�WKH�LQGXVWU\��)RU�H[DPSOH��WKH�UHFRPPHQGDWLRQV�FRQWDLQHG�LQ�8QLWHG�.LQJGRP�
&LYLO�$YLDWLRQ�$XWKRULW\�Information Notice No. IN-2013/198 – Go-around Training for 
Aeroplanes�PD\�EH�FRQVXOWHG��

65��������
LPSOHPHQW�FKDQJHV�WR�FUHZ�UHVRXUFH�PDQDJHPHQW�WUDLQLQJ�WDNLQJ�LQWR�FRQVLGHUDWLRQ�
WKH�OHVVRQV�RI�WKH�8$(����$FFLGHQW���

65��������
UHLWHUDWH�WR�IOLJKW�FUHZ�WKH�HIIHFWV�RQ�DLUFUDIW�SHUIRUPDQFH�GXH�WR�ZLQG�FKDQJHV�WKDW�
FDQ� DIIHFW� ODQGLQJ�� DQG� WKH� LPSRUWDQFH� RI� HIIHFWLYH� PRQLWRULQJ� RI� WKH� IOLJKW�
LQVWUXPHQWDWLRQ�GXULQJ�D�ZLQGVKHDU�ZDUQLQJ��
�
�
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65��������
H[DPLQH� WKH� WUDLQLQJ� V\VWHP� WR� DVVHVV� LWV� DGHTXDF\� LQ� HQKDQFLQJ� WKH� FRFNSLW�
LQVWUXPHQWDWLRQ�PRQLWRULQJ�VNLOOV�RI�IOLJKW�FUHZ��

65��������
HQKDQFH�WKH�VLPXODWHG�WUDLQLQJ�VFHQDULRV�IRU�D�QRUPDO�JR�DURXQG�EHIRUH�DQG�DIWHU�
WRXFKGRZQ��7KH�WUDLQLQJ�DQG�VLPXODWRU�VHVVLRQV�VKRXOG�HPSKDVL]H�WKH�LPSRUWDQFH�
RI�SHUIRUPLQJ�DQG�YHULI\LQJ�HDFK�SURFHGXUDO�VWHS��

65���������
LQFOXGH�� LQ�FDELQ�FUHZ�WUDLQLQJ��HYDFXDWLRQ�VFHQDULRV�ZKHUH� WKH�HVFDSH�VOLGHV�DUH�
DIIHFWHG�E\�ZLQG��

65��������
IRU� TXLFN� DFFHVV�� HQVXUH� WKDW� WKH� HYDFXDWLRQ� FKHFNOLVW� LV� GLVSOD\HG� VHFXUHO\� LQ� D�
SRVLWLRQ�LQ�WKH�FRFNSLW�HDVLO\�YLVLEOH�WR�WKH�IOLJKW�FUHZ��

������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�'XEDL�$LU�1DYLJDWLRQ�6HUYLFHV��µGDQV¶��
'XEDL�$LU�1DYLJDWLRQ�6HUYLFHV�LV�UHFRPPHQGHG�WR��

65��������
HQVXUH� WKDW� EHVW� SUDFWLFH� JXLGHOLQHV� IRU� WKH� WUDQVPLVVLRQ� RI� DLU� WUDIILF� FRQWURO�
LQVWUXFWLRQV� WR� IOLJKW� FUHZ� EH� UHYLHZHG� DQG� LQFOXGHG� LQ� XQLW� SURFHGXUHV� DQG�
FRQWLQXDWLRQ�WUDLQLQJ�IRU�DOO�FXUUHQW�DQG�IXWXUH�DLU�WUDIILF�FRQWUROOHUV��7KHVH�JXLGHOLQHV�
VKRXOG� LQFOXGH�� FRQVLGHUDWLRQ�RI� DSSURSULDWH� WLPHV�DQG� FRQGLWLRQV�ZKHQ�DLU� WUDIILF�
FRQWUROOHUV� PD\� HVWDEOLVK� FRPPXQLFDWLRQ� DQG� LVVXH� LQVWUXFWLRQV�� ZLWK� SDUWLFXODU�
HPSKDVLV�UHJDUGLQJ�FULWLFDO�SKDVHV�RI�IOLJKW��
1RWH��)XUWKHU�UHIHUHQFH�PD\�EH�IRXQG�LQ�($6$�6DIHW\�,QIRUPDWLRQ�%XOOHWLQ���������
DQG�*&$$�Safety Alert 09/2016��

65��������
LPSOHPHQW� SURFHGXUHV� WR� HQVXUH� WKDW� WKH� DLU� WUDIILF� FRQWURO� missed approach 
procedure� LQ� WKH�Dubai manual of air traffic service (DMATS)� LV� FRQVLVWHQW� DQG�
DOLJQHG� ZLWK� WKH� aeronautical information publication (AIP)� RI� WKH� 8QLWHG� $UDE�
(PLUDWHV���
1RWH�� 5HIHUHQFH� VKRXOG� EH� PDGH� WR� (XURSHDQ� $YLDWLRQ� 6DIHW\� $JHQF\� �($6$��
Safety Information Bulletin (SIB) No. 2014-06. 

65��������
LPSOHPHQW�SURFHGXUHV�DQG�JXLGDQFH�WKDW�ZRXOG�OLPLW�WKH�DLU�WUDIILF�FRQWUROOHU��WR�WKH�
PD[LPXP�H[WHQW��IURP�GLVWUDFWLQJ�WKH�IOLJKW�FUHZ�E\�LVVXLQJ�LQVWUXFWLRQV�PRGLI\LQJ�WKH�
SXEOLVKHG�PLVVHG�DSSURDFK�SURFHGXUHV�LQ�FDVH�RI�D�PLVVHG�DSSURDFK���
1RWH�� 5HIHUHQFH� VKRXOG� EH� PDGH� WR� (XURSHDQ� $YLDWLRQ� 6DIHW\� $JHQF\� �($6$��
Safety Information Bulletin (SIB) No. 2014-06��
�
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65��������
HQKDQFH� WKH� SURFHGXUHV�� DQG� DLU� WUDIILF� FRQWUROOHUV� WUDLQLQJ�� VR� WKDW� ZKHQHYHU�
ZLQGVKHDU�ZDUQLQJV�DUH�LQ�HIIHFW�DW�DQ�DHURGURPH��HVVHQWLDO�VDIHW\�LQIRUPDWLRQ��VXFK�
DV� JR�DURXQGV�� ORQJ�GHHS� ODQGLQJV� ZKHQ� UHSRUWHG�� ZLQG� JXVW� DQG� ZLQG� VKLIW�� LV�
DOZD\V�WUDQVPLWWHG�WR�WKH�IOLJKW�FUHZ�DW�DQ�DSSURSULDWH�WLPH�GXULQJ�WKH�DSSURDFK��

65��������
HQKDQFH� WKH� SURFHGXUHV�� DQG� DLU� WUDIILF� FRQWUROOHUV� WUDLQLQJ�� VR� WKDW� ZKHQHYHU�
ZLQGVKHDU�ZDUQLQJV�DUH�LQ�HIIHFW�DW�DQ�DHURGURPH��ZKHQ�VDIH�WR�GR�VR��WKH�UHDVRQ�
IRU�DQ�DLUFUDIW�JR�DURXQG��LQFOXGLQJ�ZLQG�FRQGLWLRQV�IRU�DLUFUDIW�WKDW�ODQGHG��VKRXOG�EH�
UHTXHVWHG�E\� WKH�DLU� WUDIILF� FRQWUROOHU� LI� WKH� LQIRUPDWLRQ� LV�QRW�SDVVHG�E\� WKH� IOLJKW�
FUHZ��

65��������
DV� WKH�*&$$�FHUWLILFDWHG�PHWHRURORJLFDO�VHUYLFH�SURYLGHU�DW�'XEDL�$LUSRUWV�� LQVWDOO�
WKH�UHTXLUHG�PHWHRURORJLFDO�HTXLSPHQW�QHFHVVDU\�IRU�GHWHFWLRQ�DQG�DOHUWLQJ�RI�ORZ�
OHYHO� ZLQGVKHDU�� WKDW� ZLOO� HQKDQFH� WKH� DFFXUDF\� DQG� FRQFLVHQHVV� RI� WKH�ZHDWKHU�
LQIRUPDWLRQ�EURDGFDVWHG� IURP� WKH�1DWLRQDO�&HQWHU�RI�0HWHRURORJ\� �1&0��DYLDWLRQ�
PHWHRURORJLFDO�IRUHFDVWHUV�DQG�DLU�WUDIILF�FRQWUROOHUV��

65��������
LPSOHPHQW�FKDQJHV�WR�WKH�SURFHGXUHV�VR�WKDW�IROORZLQJ�DQ�DLUFUDIW�HPHUJHQF\��DQG�
WKH�IOLJKW�FUHZ�LV�QRW�DYDLODEOH��WKHUH�DUH�HIIHFWLYH�PHDQV�RI�REWDLQLQJ�DQG�WUDQVPLWWLQJ�
WR�WKH�VHDUFK�DQG�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFHV��LQIRUPDWLRQ�UHODWHG�WR�SHUVRQV�RQ�
ERDUG�DQG�GDQJHURXV�JRRGV�ZLWKLQ�DQ�DFFHSWDEOH�WLPH��7KLV�VKRXOG�EH�DOLJQHG�ZLWK�
UHFRPPHQGHG� SUDFWLFHV� DV� VWDWHG� LQ� WKH� ,QWHUQDWLRQDO� &LYLO� $YLDWLRQ�2UJDQL]DWLRQ�
�,&$2��Doc 4444�FKDSWHU�RQ�Emergency Procedures�DQG�,&$2�Doc 9137  ֩  Airport 
Services Manual, 3DUW��  ֩  Airport Emergency Planning.�

������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�'XEDL�$LUSRUWV�
'XEDL�$LUSRUWV�LV�UHFRPPHQGHG�WR��

65��������
HQKDQFH�WUDLQLQJ�IRU�WKH�$LUSRUW�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFH��$5))6��SHUVRQQHO�WR�
HQDEOH�WKHP�WR�LGHQWLI\�FRQILQHG�KHDW�VRXUFHV�EDVHG�RQ�LQGLFDWRUV�DQG�VPRNH�WUDFHV��
7KLV�WUDLQLQJ�VKRXOG�HQDEOH�WKH�ILUH�FRPPDQGHU�WR�XQGHUVWDQG�WKH�ILUH�G\QDPLF�DQG�
GHWHUPLQH� WKH� DSSURSULDWH� WDFWLFV�� GHSHQGLQJ� RQ� WKH� VLWH� FLUFXPVWDQFHV� DQG�
FRQVLGHULQJ� XWLOL]DWLRQ� RI� XQLTXH� FDSDELOLWLHV� RI� WKH� ILUH� YHKLFOHV�� 7KLV� VKRXOG� EH�
VXSSRUWHG�E\�VXIILFLHQW�WUDLQLQJ�LQ�LQFLGHQW�FRPPDQG��

65��������
HQKDQFH� WKH� $5))6� SHUVRQQHO� SUDFWLFDO� WUDLQLQJ� H[HUFLVHV� E\� LQFOXGLQJ� QHZ�
VFHQDULRV�EDVHG�RQ�DSSURSULDWH�VLPXODWHG�WHFKQLTXHV��WKDW�FKDOOHQJH�WKH�ILUHILJKWHUV��
FUHZ�PDQDJHUV��DQG�ILUH�FRPPDQGHUV�WR�DVVHVV�ILUH�G\QDPLFV�DQG�GHYHORS�WDFWLFV��
7KH�VFHQDULRV�VKRXOG�UHSOLFDWH�WKH�FLUFXPVWDQFHV�RI�DFWXDO�DFFLGHQWV��ZLWK�YDULRXV�
DLUFUDIW� VWDWHV�� 'LIIHUHQW� ZHDWKHU� DQG� HQYLURQPHQWDO� FRQGLWLRQV� VKRXOG� DOVR� EH�
FRQVLGHUHG��
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65��������
SHULRGLFDOO\� WHVW� WKH� $LUSRUW� SDVVHQJHU� HYDFXDWLRQ� PDQDJHPHQW� V\VWHP� �3(06��
XVLQJ� SURSHUO\�GHYHORSHG� H[HUFLVHV�� WR� HQVXUH� WKDW� WKH� V\VWHP� LV� HIIHFWLYH� LQ�
SURYLGLQJ�D�KLJK�OHYHO�RI�VDIHW\�WR�WKH�HYDFXHHV�IURP�WKH�WLPH�RI�HYDFXDWLRQ�WR�WKH�
WLPH�RI�DVVHPEO\�LQ�WKH�VXUYLYRUV�UHFHSWLRQ�FHQWHU��65&����

������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�7KH�%RHLQJ�&RPSDQ\�
7KH�%RHLQJ�&RPSDQ\�LV�UHFRPPHQGHG�WR��

65��������
HQKDQFH� WKH� %RHLQJ� ���� FUHZ� DOHUWLQJ� V\VWHP� WR� LQFOXGH� DLUFUDIW� FRQILJXUDWLRQ�
LQFRQVLVWHQF\�ZKHQ�D�JR�DURXQG�PDQHXYHU�LV�FRPPDQGHG�DQG�WKH�HQJLQH�WKUXVW�LV�
LQVXIILFLHQW�IRU�WKH�PDQHXYHU���

65��������
HQKDQFH� WKH� %RHLQJ� ���� flight crew operations manual (FCOM)� DQG flight crew 
training manual (FCTM) IRU�FRQVLVWHQF\�LQ�72�*$�VZLWFKHV�LQKLELWLQJ�LQIRUPDWLRQ��,Q�
DGGLWLRQ��LW�LV�UHFRPPHQGHG�WR�DSSURSULDWHO\�KLJKOLJKW��LQ�WKH�FCOM�DQG�FCTM, WKH�
VLJQLILFDQFH�RI�WKH�HIIHFWV�RQ�WKH�$�7�GXH�WR�WKH�72�*$�VZLWFKHV�LQKLELW�ORJLF��

65��������
LQFOXGH�LQ�WKH�%RHLQJ�����Go-Around and Missed Approach Procedure��DQG�DPHQG�
WKH�FCOM�DQG�FCTM�DFFRUGLQJO\��UHTXLUHPHQWV�IRU�WKH�SLORW�IO\LQJ�WR�JLYH�FDOO�RXWV�
IRU�WKUXVW�VHWWLQJ�ZLWK�YHUEDO�YHULILFDWLRQV�RI�WKUXVW�LQFUHDVH�EHLQJ�PDGH�E\�WKH�SLORW�
PRQLWRULQJ��,Q�DGGLWLRQ��HPSKDVLV�VKRXOG�EH�PDGH�RQ�WKH�LPSRUWDQFH�RI�JXDUGLQJ�WKH�
WKUXVW� OHYHUV��7KH�H[LVWLQJ�WKUXVW�VHWWLQJ�FDOORXW� LQ� WKH� take-off procedure�FRXOG�EH�
UHIHUUHG�WR��

65��������
VWXG\� WKH�EHQHILWV�RI�DGGLQJ�FDOORXWV� WR� WKH�%RHLQJ����� IOLJKW�PRGH�DQQXQFLDWLRQV�
�)0$��FKDQJHV�DW�WKH�LQLWLDWLRQ�RI�WKH�Go-Around and Missed Approach Procedure��
DQG�DPHQG�WKH�FCOM�DQG�FCTM�DFFRUGLQJO\��

65��������
FRQGXFW�D�VDIHW\�VWXG\�WR�GHWHUPLQH�WKH�EHQHILWV�RI�GHYHORSLQJ�D�FRPPRQ�SURFHGXUH�
IRU�WKH�%RHLQJ�����QRUPDO�JR�DURXQG�DQG�PLVVHG�DSSURDFK��7KLV�SURFHGXUH�VKRXOG�
FRQVLGHU� PDQXDO� DGYDQFHPHQW� RI� WKH� WKUXVW� OHYHUV� DW� ORZ� DOWLWXGH� DQG� DIWHU�
WRXFKGRZQ�� DQG� WKH� UHTXLUHPHQWV� IRU� JR�DURXQG� DIWHU� WRXFKGRZQ� LQFOXGLQJ� IODS�
SRVLWLRQ�� DLUFUDIW� URWDWLRQ� VSHHG� DQG� FUHZ� DZDUHQHVV� RI� DVVRFLDWHG� ZDUQLQJ�DOHUW�
PHVVDJHV���
�
�
�
�
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������ 6DIHW\� UHFRPPHQGDWLRQV�DGGUHVVHG�WR� WKH�*HQHUDO�&LYLO�$YLDWLRQ�$XWKRULW\�RI�
WKH�8QLWHG�$UDE�(PLUDWHV��*&$$��
7KH�*&$$�LV�UHFRPPHQGHG�WR��

65��������
LPSOHPHQW�PHDVXUHV�WKDW�FRXOG�LPSURYH�WKH�DXGLW�SURJUDP�DQG�FKHFNOLVW�XVHG�E\�WKH�
LQVSHFWRUV�VR�WKDW� WKH�HIIHFWLYHQHVV�RI� WKH�RYHUVLJKW� IXQFWLRQ�UHODWHG�WR�IOLJKW�FUHZ�
WUDLQLQJ�DQG�IOLJKW�RSHUDWLRQV�LV�HQKDQFHG���

65��������
HVWDEOLVK�D�SRVLWLRQ�ZLWKLQ�WKH�*&$$�DQG�LQGXFW�D�VXEMHFW�PDWWHU�H[SHUW�LQ�DYLDWLRQ�
PHWHRURORJ\�ZKR�LV�DSSURSULDWHO\�WUDLQHG��TXDOLILHG�DQG�H[SHULHQFHG�LQVSHFWRUDWH��

65��������
SXEOLVK�UHFRPPHQGDWLRQV�IRU�DLU�QDYLJDWLRQ�VHUYLFH�SURYLGHUV��
�D�� WR�LPSOHPHQW�SURFHGXUHV�DQG�JXLGDQFH�WKDW�ZRXOG�OLPLW�WKH�DLU�WUDIILF�FRQWUROOHU��

WR� WKH�PD[LPXP� H[WHQW�� IURP� LVVXLQJ� LQVWUXFWLRQV� WR� IOLJKW� FUHZV� WKDW� ZRXOG�
PRGLI\�WKH�SXEOLVKHG�PLVVHG�DSSURDFK�SURFHGXUHV�LQ�FDVH�RI�JR�DURXQG�ZLWK�
WKH�VROH�H[FHSWLRQ�RI�WUDQVPLWWLQJ�HVVHQWLDO�LQVWUXFWLRQV�WR�HQVXUH�DLU�VDIHW\��

�E�� WR� HPSKDVL]H� WKH� EHQHILWV� RI� FRQVLVWHQWO\� DSSO\LQJ� WKH� SXEOLVKHG� PLVVHG�
DSSURDFK� SURFHGXUH� DQG� WKH� ULVNV� DVVRFLDWHG� ZLWK� PRGLILFDWLRQV� WR� VXFK�
SURFHGXUH�DW�D�WLPH�RI�KLJK�IOLJKW�FUHZ�ZRUNORDG�ZKHQ�SRWHQWLDO�IRU�GLVWUDFWLRQ�
PXVW�EH�PLQLPL]HG��

�F�� WR�HPSKDVL]H��GXULQJ�DOO�SKDVHV�RI�DLU�WUDIILF�FRQWUROOHU�WUDLQLQJ��WKH�LPSRUWDQFH�
RI� FRUUHFWO\� WLPHG�� FRQFLVH� DQG� HIIHFWLYH� FRPPXQLFDWLRQ� WR� IOLJKW� FUHZ�
SHUIRUPLQJ�D�PLVVHG�DSSURDFK��

�G�� WR�LQFRUSRUDWH�DSSURSULDWH�GHWDLOV�RI�WKH�DFFLGHQW�GHVFULEHG�LQ�WKLV�UHSRUW�DQG�
WKH�OHVVRQV�OHDUQHG�LQWR�DLU�WUDIILF�FRQWUROOHU�WUDLQLQJ��

65��������
HQKDQFH�WKH�Civil Aviation Regulations�IRU�WKH�SURYLVLRQ�RI�IOLJKW�LQIRUPDWLRQ�VHUYLFHV�
UHODWHG�WR�LQIRUPDWLRQ�UHJDUGLQJ�VLJQLILFDQW�FKDQJHV��VHH�Note��LQ�WKH�PHWHRURORJLFDO�
FRQGLWLRQV��LQ�SDUWLFXODU�WKH�ODWHVW�LQIRUPDWLRQ��LI�DQ\��RQ�ZLQGVKHDU�DQG�RU�WXUEXOHQFH�
LQ�WKH�ILQDO�DSSURDFK�DUHD�RU�LQ�WKH�WDNHRII�RU�FOLPE�RXW�DUHD��WR�EH�WUDQVPLWWHG�WR�WKH�
DLUFUDIW�ZLWKRXW�GHOD\��H[FHSW�ZKHQ�LW�LV�NQRZQ�WKDW�WKH�DLUFUDIW�DOUHDG\�KDV�UHFHLYHG�
WKH�LQIRUPDWLRQ��
Note.— 6LJQLILFDQW� FKDQJHV� LQ� WKLV� FRQWH[W� LQFOXGH� WKRVH� UHODWLQJ� WR� VXUIDFH�ZLQG�
GLUHFWLRQ� RU� VSHHG�� YLVLELOLW\�� UXQZD\� YLVXDO� UDQJH� RU� DLU� WHPSHUDWXUH� �IRU� WXUELQH�
HQJLQHG�DLUFUDIW���DQG�WKH�RFFXUUHQFH�RI�WKXQGHUVWRUP�RU�FXPXORQLPEXV��PRGHUDWH�
RU�VHYHUH�WXUEXOHQFH��ZLQGVKHDU��KDLO��PRGHUDWH�RU�VHYHUH�LFLQJ��VHYHUH�VTXDOO�OLQH��
IUHH]LQJ� SUHFLSLWDWLRQ�� VHYHUH� PRXQWDLQ� ZDYHV�� VDQGVWRUP�� GXVW� VWRUP�� EORZLQJ�
VQRZ��WRUQDGR�RU�ZDWHUVSRXW��
�
�
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65��������
VWXG\� WKH� EHQHILW� RI� VSHFLI\LQJ�� DQG� LQFRUSRUDWLQJ� FKDQJHV� WR� WKH� Civil Aviation 
Regulations��WKH�UHTXLUHG�PHWHRURORJLFDO�HTXLSPHQW�XVHG�IRU�GHWHFWLRQ�RI�ORZ�OHYHO�
ZLQGVKHDU�DQG�DOHUWV��SODFHPHQW�RI�DQHPRPHWHUV�DORQJ�WKH�UXQZD\V��DQG�UHFHLYLQJ�
FXUUHQW�DLUFUDIW�ZLQG�LQIRUPDWLRQ��WKDW�ZLOO�HQKDQFH�WKH�DFFXUDF\�DQG�FRQFLVHQHVV�RI�
WKH�ZHDWKHU� LQIRUPDWLRQ�EURDGFDVWHG� IURP� WKH�DYLDWLRQ�PHWHRURORJLFDO� IRUHFDVWHUV�
DQG�DLU�WUDIILF�FRQWUROOHUV��

65��������
UHYLVH�WKH�CAR-OPS�VR�WKDW�LW�LV�DOLJQHG�ZLWK�WKH�UHTXLUHPHQWV�RI�,&$2�Annex 2 DQG�
ICAO Doc 4444�ZLWK�UHJDUGLQJ�VXEPLVVLRQ�RI�WKH�RSHUDWLRQDO�IOLJKW�SODQ�DQG�IRU�WKH�
*&$$�WR�VSHFLI\�ZKDW�LQIRUPDWLRQ�LV�FRQVLGHUHG�UHOHYDQW�LQ�WKH�IOLJKW�SODQ��

65��������
SURYLGH� JXLGDQFH� WR� WKH� DLU� WUDIILF� VHUYLFH� SURYLGHUV� LQ� WKH�8QLWHG�$UDE�(PLUDWHV��
DLUFUDIW� RSHUDWRUV� DQG� DLUSRUW� RSHUDWRUV�� VR� WKDW� IROORZLQJ� DQ� DLUFUDIW� HPHUJHQF\�
ZKHUH� WKH� IOLJKW�FUHZ� LV�QRW�DYDLODEOH�� WKHUH�DUH�HIIHFWLYH�PHDQV�RI�REWDLQLQJ�DQG�
WUDQVPLWWLQJ�WR�WKH�VHDUFK�DQG�UHVFXH�DQG�ILUHILJKWLQJ�VHUYLFHV��LQIRUPDWLRQ�UHODWHG�WR�
SHUVRQV�RQ�ERDUG�DQG�GDQJHURXV�JRRGV�IRU�IOLJKWV�GHSDUWLQJ�DQG�DUULYLQJ�DW�8QLWHG�
$UDE� (PLUDWHV� DLUSRUWV� ZLWKLQ� DQ� DFFHSWDEOH� WLPH�� 7KLV� VKRXOG� EH� DOLJQHG� ZLWK�
UHFRPPHQGHG� SUDFWLFHV� DV� VWDWHG� LQ� ,&$2� Doc 4444 FKDSWHU� RQ� Emergency 
Procedures� DQG� ,&$2� Doc 9137  ֩ Airport Services Manual, 3DUW� � ֩ Airport 
Emergency Planning��

65��������
SHUIRUP� D� VDIHW\� VWXG\�� ZKLFK� VKRXOG� LQFOXGH� D� UHYLHZ� RI� WKH� Civil Aviation 
Regulations�� WR� GHWHUPLQH� WKH� HIIHFWLYHQHVV� WR� LQFOXGH� WKH� UHTXLUHPHQW� WKDW�
SDVVHQJHU�VDIHW\�EULHILQJV�DQG�SDVVHQJHU�VDIHW\�FDUGV�KDYH�FOHDU�LQVWUXFWLRQV�DQG�
LOOXVWUDWLRQV�WKDW�FDUU\�RQ�EDJJDJH�PXVW�QRW�EH�WDNHQ�GXULQJ�DQ�HPHUJHQF\�VLWXDWLRQ�
DQG�WR�OHDYH�FDUU\�RQ�EDJJDJH�GXULQJ�DQ�HYDFXDWLRQ���

7KH� ,QYHVWLJDWLRQ� UHFRPPHQGV� WKDW� WKH� *&$$� UHIHU� WR� ,&$2�Document 10086  ֩  
Manual on Information and Instructions for Passenger Safety. 

������ 6DIHW\�UHFRPPHQGDWLRQV�DGGUHVVHG�WR�)HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ�RI�WKH�
8QLWHG�6WDWHV��)$$��
7KH�)$$�LV�UHFRPPHQGHG�WR��

65��������
SHUIRUP�D�VDIHW\�VWXG\�LQ�FRQVXOWDWLRQ�ZLWK�WKH�$LUFUDIW�PDQXIDFWXUHU�IRU�WKH�SXUSRVH�
RI� HQKDQFLQJ� WKH� %RHLQJ� ���� ZLQGVKHDU� DOHUWLQJ� V\VWHP�� 7KLV� VWXG\� VKRXOG�
HQFRPSDVV�ERWK�µSUHGLFWLYH¶�DQG�µLPPHGLDWH¶��TSO-C117a/b�ZLQGVKHDU�V\VWHPV���

65��������
SHUIRUP�D�VDIHW\�VWXG\�LQ�FRQVXOWDWLRQ�ZLWK�WKH�$LUFUDIW�PDQXIDFWXUHU��IRU�WKH�SXUSRVH�
RI�HQKDQFLQJ�WKH�%RHLQJ�����DXWRWKURWWOH�V\VWHP�DQG�72�*$�VZLWFKHV�LQKLELW�ORJLF�
WKDW�ZLOO�DYRLG�SLORW�HUURUV�GXH�WR�RYHUUHOLDQFH�RQ�DXWRPDWLRQ��7KH�VWXG\�VKRXOG�DOVR�
LQFOXGH� LPSURYHPHQW�ZLWK�FUHZ�SURFHGXUHV�DQG�WUDLQLQJ�RI� WKH�DXWRWKURWWOH�V\VWHP�
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DQG�72�*$�VZLWFKHV�LQKLELW�ORJLF��ZLWK�FRQVLGHUDWLRQ�RI�PDQXDO�DGYDQFHPHQW�RI�WKH�
WKUXVW� OHYHUV� IRU�D�JR�DURXQG� LQLWLDWHG�DW� ORZ�DOWLWXGH�DQG� IRU�D�JR�DURXQG� LQLWLDWHG�
DIWHU�WRXFKGRZQ��

65��������
UHTXLUH�(VVH[� ,QGXVWULHV� �WKH�PDQXIDFWXUHU� RI� WKH�SURWHFWLYH�EUHDWKLQJ�HTXLSPHQW�
µ3%(¶��� WR� HYDOXDWH� WKH� FXUUHQW� GHVLJQ� IHDWXUHV� RI� WKH� 3%(� FRQWDLQHU� �VWRZDJH�
FRPSDUWPHQW��DQG�SRXFK��DQG�GHYHORS�PRGLILFDWLRQV�WR�SURYH�FRPSOLDQFH�ZLWK�TSO-
C116a DQG TSO-C99a�UHJDUGLQJ�HDV\�DFFHVV�  
65��������
UHYLHZ�WKH�FXUUHQW�Federal Aviation Regulations�DQG�UHOHYDQW�JXLGDQFH�PDWHULDO�WR�
DGGUHVV�LQDGHTXDWH�SHUIRUPDQFH�RI�HVFDSH�VOLGHV�GXULQJ�HYDFXDWLRQV�ZLWK�FROODSVHG�
ODQGLQJ� JHDU�� 7KH� UHYLHZ� VKRXOG� FRQVLGHU� WKH� HIIHFW� RI� ZLQG� RQ� HVFDSH� VOLGH�
SHUIRUPDQFH���

������ 6DIHW\� UHFRPPHQGDWLRQ� DGGUHVVHG� WR� WKH� ,QWHUQDWLRQDO� &LYLO� $YLDWLRQ�
2UJDQL]DWLRQ��,&$2��
7KH�,&$2�LV�UHFRPPHQGHG�WR��

65��������
WR�VWXG\�WKH�EHQHILW�RI�HVWDEOLVKLQJ�D�JOREDO��FRRUGLQDWHG�DQG�VWUXFWXUHG�GDWD�VKDULQJ�
ZLWKLQ�WKH�LQGXVWU\��ZKLFK�GHULYHV�WKH�SUHFXUVRUV�WR�DFFLGHQWV�DQG�VHULRXV�LQFLGHQWV��
7KLV� LQLWLDWLYH�� WRJHWKHU� ZLWK� SDUWLFLSDWLRQ� RI� WKH� DLUFUDIW� PDQXIDFWXUHUV�� VKRXOG�
SURYLGH� FOHDU� JXLGDQFH� RQ� KRZ� WKHVH� SUHFXUVRUV� FDQ� EH� LGHQWLILHG� WKURXJK� GDWD�
DQDO\VLV��

65��������
WR�GHILQH�6WDQGDUGV�DQG�5HFRPPHQGHG�3UDFWLFHV��6$536��DQG�SURFHGXUHV�IRU�DLU�
QDYLJDWLRQ�VHUYLFHV�VR�WKDW�DLU�WUDIILF�FRQWUROOHUV��H[FHSW�ZKHUH�QHFHVVDU\�IRU�VDIHW\�
UHDVRQV�DUH�DZDUH�DV�WR�ZKHQ�LW�LV�VDIH�WR�LQLWLDWH�FRPPXQLFDWLRQ�ZLWK�WKH�IOLJKW�FUHZ�
GXULQJ�D�JR�DURXQG��5HIHUHQFH�VKRXOG�EH�PDGH�WR�(XURSHDQ�$YLDWLRQ�6DIHW\�$JHQF\�
�($6$� Safety Information Bulletin (SIB) No. 2014-06��
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)LQDO�5HSRUW�ʋ�$,)1������������LVVXHG�RQ����-DQXDU\�������������������� �����

$SSHQGL[�)��$GGLWLRQDO�6DIHW\�$FWLRQV�±�(PLUDWHV�

7KH�IROORZLQJ�DGGLWLRQDO�VDIHW\�DFWLRQV�ZHUH�WDNHQ�EDVHG�RQ�WKH�2SHUDWRU¶V�LQWHUQDO�
LQYHVWLJDWLRQ��
�D�� /LDLVLQJ� ZLWK� ,QWHUQDWLRQDO� $LU� 7UDQVSRUW� $VVRFLDWLRQ� �,$7$�� WR� GHYHORS� LQGXVWU\� EHVW�

SUDFWLFH� IRU� FRQWUROOLQJ� SDVVHQJHUV� DWWHPSWLQJ� WR� UHWULHYH� WKHLU� KDQG� OXJJDJH� GXULQJ�
HYDFXDWLRQV�EDVHG�RQ�WKH�)OLJKW�6DIHW\�)RXQGDWLRQ�LQ�WKH�&DELQ�&UHZ�6DIHW\�%XOOHWLQ�±�
$WWHPSWV�WR�UHWULHYH�FDUU\�RQ�EDJJDJH�LQFUHDVH�ULVNV�GXULQJ�HYDFXDWLRQ��9ROXPH����1R�
���0D\�-XQH�������

�E�� 1RWLILHG�WKH�3%(�PDQXIDFWXUHU�DERXW�WKH�LGHQWLILHG�SUREOHPV�ZLWK�WKH�3%(�FRQWDLQHU�ODWFK�
DQG�VHDO�EDJ�WHDU�VWULS��IRU�WKH�SXUSRVH�RI�IXWXUH�SURGXFW�LPSURYHPHQW��

�F�� /LDLVLQJ�ZLWK� ,$7$�WR� LQWHUDFW�ZLWK�VOLGH�UDIW�PDQXIDFWXUHUV� WR� LPSURYH� IXWXUH�VOLGH�UDIW�
GHVLJQV� WR� DFKLHYH� EHWWHU� VWDELOLW\� LQ� ZLQG\� FRQGLWLRQV�� WR� DGGUHVV� WKH� GLVFUHSDQF\�
EHWZHHQ�DLUFUDIW�ZLQG�OLPLWV�DQG�VOLGH�FHUWLILFDWLRQ�OLPLWV�DQG�WR�UHYLHZ�ZKHWKHU�IXWXUH�VOLGH�
GHVLJQV�VKRXOG�FKDQJH�VOLGH�FRORXU�IURP�WKH�FXUUHQW�JUH\�FRORXU��

�G�� /LDLVLQJ�ZLWK�,$7$�WR�GHYHORS�LQGXVWU\�JXLGHOLQHV�RQ�KRZ�WR�VWDELOLVH�HYDFXDWLRQ�VOLGHV�LQ�
ZLQG\�FRQGLWLRQV��

�H�� /LDLVLQJ�ZLWK� µGDQV¶� WR�HQVXUH� WKDW�PLVVHG�DSSURDFK�SURFHGXUHV�DUH�RQO\�PRGLILHG� IRU�
IOLJKW�VDIHW\�UHDVRQV��LQFOXGLQJ�WKDW�$7&�VKRXOG�UHIUDLQ�IURP�FRQWDFWLQJ�DQ�DLUFUDIW�GXULQJ�
WKH�LQLWLDO�SKDVHV�RI�D�JR�DURXQG�XQOHVV�QHFHVVDU\�IRU�IOLJKW�VDIHW\�DQG�ZDLW�IRU�FRQWDFW�
WR�EH�LQLWLDWHG�E\�WKH�IOLJKW�FUHZ��

�I�� /LDLVLQJ�ZLWK�,$7$�LQ�RUGHU�WR�UHYLHZ�LI�WKH�UHODWHG�$7&�VWDQGDUGV�RI�,&$2�'2&������
DQG� ����� VKRXOG� EH� DPHQGHG� WR� DYRLG� XQQHFHVVDU\� $7&� LQYROYHPHQW� GXULQJ� D� JR�
DURXQG��

�J�� /LDLVLQJ� ZLWK� WKH� 20'%� DXWKRULWLHV� LQ� RUGHU� WR� LQVWDOO� D� ORZ�OHYHO� ZLQGVKHDU� DOHUWLQJ�
V\VWHP��//:$6���

�K�� :RUNLQJ� ZLWK� WKH� PHWHRURORJLFDO� RIILFH� DQG� µGDQV¶� WR� FRQGXFW� D� VWXG\� RQ� G\QDPLF�
HQYLURQPHQWDO� FRQGLWLRQV�� VXFK� DV� ZLQGVKHDU� DQG� ZLQG� VKLIW�� ZDNH� WXUEXOHQFH� DQG�
PHFKDQLFDO� WXUEXOHQFH� DQG� KRZ� WKH\� DIIHFW� WKH� DLUSRUW� HQYLURQPHQW�� DQG� DQ\�
WHFKQRORJLFDO�PHWKRGRORJLHV�IRU�FDSWXULQJ�WKLV�LQIRUPDWLRQ��VXFK�DV�D�GLJLWDO�µDLUFUDIW�WR�
WRZHU¶�GDWD�OLQN��

�L�� /LDLVLQJ� ZLWK� $LUFUDIW� DQG� (*3:6� PDQXIDFWXUHUV� WR� H[SORUH� WKH� DYDLODELOLW\� DQG�
LQWURGXFWLRQ� RI� HQJLQHHUHG� GHIHQFHV� WR� DOHUW� IOLJKW� FUHZ� WR� D� SHUIRUPDQFH� LQFUHDVLQJ�
ZLQGVKHDU��

�M�� /LDLVLQJ�ZLWK� WKH�$LUFUDIW�PDQXIDFWXUHU� WR� GHYHORS�HQJLQHHUHG�GHIHQFHV� WKDW� DOHUW� WKH�
IOLJKW�FUHZ�ZKHQ�D�72�*$�VZLWFK�LV�SXVKHG�GXULQJ�DQ�LQKLELWHG�SKDVH��

�N�� /LDLVLQJ�ZLWK� WKH�$LUFUDIW�DQG�V\VWHPV�PDQXIDFWXUHUV�WR�GHYHORS�HQJLQHHUHG�GHIHQFHV�
WKDW�SURWHFW�DJDLQVW�LQVXIILFLHQW�DLUFUDIW�HQHUJ\�VWDWHV��

�O�� /LDLVLQJ� ZLWK� WKH� $LUFUDIW� PDQXIDFWXUHU� UHJDUGLQJ� WKH�PRGLILFDWLRQ� RI� WKH�FCOM ֩ Go-
Around and Missed Approach Procedure�LQ�UHODWLRQ�WR�WKH�YHULILFDWLRQ�RI�HQJLQH�WKUXVW��
�


