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i (MERTEBRICGEEAPTE BRI ~wE2>H3E  HREEHATE -

FHBACHTHIBEZERMAFESHATHE T EB BT RAMRE S
KEREEETHREL > BERZRIERBG T~ HABE LR - H 3
& 4 A AR F BRI AL R

WAT BB R EsE RAMERRFREELE LR ERETH —0FH
WEZMBEBRABZL L BRYFHAE > RRGRETH L BEW AL
T — a5 M BERABYERTREIFEBEREERNR -
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PRtk 2% 05L 3018 @ {2 fin i BAT B2 BB MR fush s A A B R B s d

SIS NPT Y £

<k

| —b— |




BIE T
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AR KRR AR E R Z A SR 0842 s 0920 ke ™
608 3T > Aok R E B LRI M > frabds T BRI AH (BB BrR&sr2En)
Z BHANHA 0830 hFAii@se i ®y o 0840 Ly FEAIEZEZE 608 M3FEH > A ZE
GMIKETGHE > B BRI AZREFT ERERESRARESRF
RIEEETREZLET ROt oi@id s> BdBGHETRE > WX
sSERIGREL AR BIEHERRN AL -

08292 428 o o JE 38 4o e Bk » 0835 3 4o bk B 3547 06 75 ik JL16 22 7
BItER F 4% > 0840 ERMBEAERLTE 608 MIFHFa > HE 0920 ke
608 #3IF > ZEMEALFFRE  AGHBETARAELZERRRENAF R E 0
EHEAF 0 WAk R E AR LR BT -

Fk #9725 0802 12k A sid F o MIGHRE T L MEER EAZ £482F > ™
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PRBRMAE (BEBREGITHRBEHEAR) 20l AHE 2 E s E
o R REREERETRIICGERRAREZZER > RFEERTEBRIE %N
Futk 7% H IR ) B I B BT AR B — B R A AR TS 0 mBAM B R TS
FHZREEERFRAD SRS TEREAARASF -
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11.

12.
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T AR RARZBZ S BEARE BRGAMAE AR B3 o HEis L adFak ik
] 0 IR EEREE G &gk o (1.5, 1)

AR ETHN  AZEIHA - F#b - B ARBE BT ik BAE
TR CREEZZ AR - (1.13.3,1.13. 4)

He i BmERER R REABAREZER - (1.138.3)
BZIGMERENKE T H/E

LE e BB ABETH SR EZ AR  BERIEEME  REBE PO R@AEE
iR A - (1.13.5,2.2.6)

TR TAERFR] ~ RATERER - ARARFRY S FRAERZIRZE - 5— ~ =8
ML FHMR K —RRTIA A > RERZMRERAE TERF AR - (1.
5. 2)

GRRZE G MR ST HED RS LTSGR EY - (2. 1. D)
UHMEZARLECAHRKEREL T ARET > (2. 1. 2)

&R RIAEF A B A E ALK B B EBIRIE - F A RALFHKRN © fin
W BAFREF o TR AN > KA AR THEIHRN > KX
TR B EF - (1.1,1.6.2)

B EBAREKXBE IR ABELRFIRE > BB HERRHEF ER
B o MR R AR AR T AR UATEER o (1.1, 1. 15. 2, 1. 15. 6)
BEkAEE > PREBABAZMAE SR BHRATHLRREETC
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MEBEMEKRER KT ZRAE ~ BILAKREZESEREER o (1. 15. 3)
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oo Aol R X ME BIEARGPIZ R E X AR EIFH I EEA
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B MM REER RN B - ZHRINERATERRGELEE T
SR RER 05 Al fEABBEAMLA 06 30id » BT B3R B E
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16. AL 7% b KRB B3R B S vifb Al s 53 > TSRSk E A - (2.4.7)

17. FEHmBRPOABRA»ZMAIE B ERR P ERBEER MAE B0
B HF) B Bt P KA RN S A B R E A JE S AR 0 B
Wiz A7 Mol F4F 2 9 442 (0852-0901) - (1. 15. 6, 1. 15. 6. 1, 2. 4. 3, 2.
4. 4)

18. BIGIRIE R Mfuk 2 BT A IR IAE > BBRFRRF 8] BB T RIFITZ
F o HEER BRI - RBEEEFRTEREEEREEHE - (1.15.6. 2, 2. 3.
8)

19. PEERBERESEARAMESKFRIELTHES RAMESAFRE
SNEHARES C PEBBEMKGE () RAREZAHEERF ZHAGRELT

MM B R RAARITERZ T ER G > B T 2R FEFH ) ER
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4% - (2.3.4,2.3.10. 1)
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4.1 kXERETMFREEE

AgeAANTIFEA B L ASC-TFSB-89-05-1 X 5545 th & F3A &1+ &
i FheMikt+ R -

4.2 BB R
B A E 2 8

—~ ZREREHMRBEFTIRARMEE R FARRAE R EHE o (ASC-ASR-
00-12-011)

=~ $Eflde ik E SRS % (FRAMINGHAM HEART STUDY) % % 4 > +F& BB H
ABERLCRZISERBETAIE » 5 BIRMEER - (ASC-ASR-00-12-
012)

= WIS EA BN EH B R i B S F R o (ASC-ASR-00-12-013)

W BAFIRRNE > BRARRE B RA MARMBIRAZETSHE -
(ASC-ASR-00-12-014)

B HEmAMAR BB EESREIR > ER K sk LA b A MR ITER R
J& s nF 2 B4k - (ASC-ASR-00-12-015)

BRAFRAME R

— ~ ZREKREBEBREACKSLRFERE BRI EAMMBMAE o (ASC-ASR-
00-12-016)
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=~ BREN G T RBEIMUBE R AR ] B AR E R FE A - (ASC-ASR-
00-12-017)

= mEBEMREARBHTEZHRNASES ZGRLFEINER o (ASC-ASR-00-12-018)

g~ FRBBEARRER B BRGE FE RS XA BUEK & B & 2 5k
X RBRETINAAR BT RIE ERGA S E SRS EIT L R EE T
142 4 - (ASC-ASR-00-12-019)

F o~ e EERBRBGE R R LR R AR A BRIk o (ASC-ASR-00-
12-020)

>N E LG IR T ALK TG BAR B AR R S R 8 S AAE K A2 o (ASC-
ASR-00-12-021)
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fték— CVR¥ &

S IFBF  BEAR A ST ER B A H AT M B A 6 db R BRE H P L BF

ATC BB 2 iy 22 o =038 ] A 42 B30 K 04 B ]

Bk R ERBRARIET

CAPT:EEH: > FO: 31 ER: > FA:ZIRE > WR:EEPUBER > ER:EE PO RE
Ji > AREA: BN ERA LA > Cl: 6but3géd > C2: 6% 4 > (3: iuibdmix
#6 GND: 2 BAE > 677: FEMHRECICTT » OP: PEMERIKF

&ILERR] | B3 M %

8:00:18 WR |[CAL68I, proceed direct to TNN, resume own navigation °
8:00:22 |CAPT [681 direct to TNN, thank you °

8:07:40 WR |CALG681, contact Taipei Control 130.6 °

8:07:44 |CAPT [130.6, Thanks good day, CAL681 -

8:07:48 [WR |[Good day -

8:07:54 |CAPT |[Taipei, morning, CAL681 with you FL310 -
CALG681, Taipei Control, 10 miles north of TNN, maintain
( IFL310, and cleared from Parpa direct Kapli, flight plan route -
8:08:08 |CAPT [Parpa to Kapli, CAL681 -
Good morning ladies and gentleman. This is your captain
speaking. On behalf of entire our crew, welcome aboard China
IAirline Airbus Flight 681 from TPE to Hu Chi Min city. Now
'we are maintaining our cruise altitude of 3 1thousand feet,
average ground speed 570 miles per hour. Estimate time arrival
Hu Chi Min at morning 0950. There is a one hour time
different between Taipei and Hu Chi Min Local time is 8
minutes past 7 in the morning. Weather forecast at Hu Chi Min
airport is 28 degree Centigrade about 82 degree F. Please enjoy
your flight. Thank you.
8:09:30 [FO  [No change
8:09:37 [FO  |[[s 30 and 45 for departure?
8:09:41 [CAPT |Yeah.

8:12:56 ICAPT |Do you have:--«--cerveee- something

8:07:59 [ER

8:08:32 CAPT

| —b— |
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8:12:59 [FO es
8:13:01 [FO  [You want to fly by yourself?
8:13:03 |CAPT [Oh no.
8:13:09 |CAPT [This is what we need.
8:13:11 [FO |Ah?
8:15:19 [FO  |Are you all right?
8:15:22 [FO  (Captain!
8:15:32 FO |BfgRiER—TF
8:15:39 [FO  |Are you all right?
8:15:48 FO (Check — FT#ERET
8:15:54 PR [&#9 ?
8:15:58 PR |Are you ok? Captain
8:16:07 PR Captain
8:16:13 FO A B EH - AR Y
8:16:19 PR [RTT A% 45 ?
8:16:20 [FO G S0 Y 8 YA
8:16:21 [FA  |Captain 7R4FART?
8:16:22 PR |#---.
8:16:24 [FO  [Taipei Control, CAL681 -
8:16:28 [ER  |CALG681, go ahead -
CALG681, got some problem, we need turning back to Taipei,
8:16:30 FO and also request ambulance stand by at Taipei °
8:16:39 ER  |[CALG681, say again your reason return to Taipei?
The captain incur incapacity, we need ambulance stand by in
8:16:44 FO  [Taipei, and currently just passing Parpa 310, we need radar
vector back to Taipei -
CAL681, roger, and cleared from present position right turn,
8:16:53 [ER turn right direct to TNN, focus one arrival to TIA, stand by for
descent, over °
8:17:08 [FO Roger, right turn direct to TNN, focus one arrival °
3:17:14 [ER aCn?liS:rll; :gd request ambulance, request how many
One ambulance the captain is incapacity, and we need turning
8:17:21 FO back ambulance one, one ambulance stand by, please °
8:17:28 [ER  |CALG681, roger °
8:17:54 PR |[E& % X
8:17:56 [FO RAE...... £ 30 542
8:17:58 PR |BHMAE =444
8:17:59 [FO  [ERMAF H A HATE M Over weight landing
8:18:07 PR |[E =+ 4w
8:18:08 [FO | =+ 5&&MEZEEHHT  BARMAA SFH AL

——
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8:18:12 |PR Ok ++

8:18:16 FO WEAMREHBRAARAZES

8:18:18 PR Ok > 2 AR LT > BAEE

8:18:31 PR |EB G EARTM

8:18:32 FO R RZ BB RALEHER. ...

8:18:47 ER  |CAL681, do you prefer to descend now?

8:18:51 [FO CALG681, Stand by -

8:19:04 PR |EERTRHBRESR?

ART RBHRTFHT #% wRXRAXFTEBHIENE BE
# 4t Shoulder harness 1o 45 {E#E & ML AT 5] € 455232 5
8:19:17 PR |RwEBHB?

8:19:19 FO  |[fRuo RAFIFBBIGIE RATHIE---..

8:19:21 PR £ 5T XA

8:19:31 [FO  [FIBAesk » RREE AL

8:19:36 PR | #Hirfdetbdb B R FMEREY Kbk

CAL681, cleared from present position direct to TIA, direct
TIA, over °

8:19:50 [FO CALG681, roger ©

de AR Cart 325 e tfe. . JefRE T FRtek - eHRET
T ide R AR KRR

8:20:22 [FO |ZEARERP|I KRR

CALG681 roger.Frequency change for only five minutes to
report the company -

8:21:00 [ER  |CALG681, roger what?
8:21:03 [FO  [Request change frequency for 2 minutes to contact company °

8:19:06 [FO

8:19:43 [ER

8:20:04 FA

8:20:52 [FO

CALG681, roger, approved, and cleared descend and maintain
FL290, over °

8:21:13 [FO 290, roger, leaving now -

8:21:15 [ER  Roger °

8:21:19 FO Operation, CAL681

8:21:27 FO  Operation, CAL681

8:21:34 OP 681 Go ahead, Sir

681 Returning to Taipei AAEME L 5% T » ARLE WY
8:21:36 FO  |&3b%H > #Eibz i3 R £ iE 53¢ Standby 477 >
FHARRBATRA - RARIL bR R 0 ) 4

8:21:47 OP B EIRBTBIHARE

8:21:49 FO  |BAIRABEA EBH T AMEGAM 20 88 A%

FE BB ARIE R ARSI AR Ao A B AR AR &AM
@ Ko B AT Y

8:21:08 [ER

8:21:55 |OP

| —b— |
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RARANAMEGR T AMALEED L T RAE RS
ih ORB R S B B AR

8:22:07 IOP  [Copy

8:22:09 [FO  [Taipei Control, CAL681 back on frequency -

CALG681, roger, remain this frequency, and proceed direct to

8:22:00 FO

8:22:14 [ER TIA, over »
82220 [FO giezsggtoposnmn direct to TIA, and descend passing FL300 to

8:22:25 ER  |CALG681, Roger -

Taipei Control, CAL681 reach and maintain FL290.And
possible request longe final for runway 05L

8:23:32 [ER .7 for further, over -

8:23:39 [ER  [CALG681, contact Taipei Control 126.7 for further, over -
8:23:44 [FO 126.7, CAL681, thank you!

8:23:47 [ER  [You are welcome °

8:23:49 [FO  [Taipei Control, CAL681 maintaining FL290 -

CAL681, Taipei Control, Roger, 30 miles south of Shikang,
descend and maintain F1.270 -

8:24:00 [FO Descend and maintain FL270, CAL681 -

8:23:24 [FO

8:23:53 WR

Taipei Control if possible, 681 request long final for runway
SL -

8:24:09 [WR [CAL681, copy, and do you need fuel dumping?

8:24:13 [FO  [Negative, Airbus unable dumping fuel °

8:24:17 WR  [Thank you.

8:24:04 [FO

CALG681, Fly heading 360 for vector to final approach course,
maintain FL270

8:25:59 [FO  [Heading 360,and maintain FL270 CAL681
8:27:15 [FO Taipei Control, CAL681, any chance direct to Karan ?
8:27:20 WR  ICALG681,say again your request ?

8:27:22 [FO  Request direct to Karan.

8:27:27 WR |You mean the Karan ?

8:27:28 FO  I|Yes, affirm.

8:27:30 WR |CAL681, can you accept direct to "Bravo".
8:27:34 [FO  |Affirmative thank you, direct to "Bravo"

8:27:36 |[WR  |Affirmative, direct to "Bravo"

8:29:06 |WR ICALG681, descend and maintain FL250

8:29:14 |WR (CALG681, descend and maintain FL250

8:29:19 FO  Descend and maintain FL250, CAL681, thank you
8:29:23 FA HERBSAMM?

8:29:25 FO  |K#H 20 42

8:290:26 FA  ERAEAM

8:25:52 WR

5o
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8:29:27 FO |HREH BHRERTH AR

8:29:29 FA |r& AR & HREELE— Captain {32 B H
8:29:35 FO  WeIBAEHKIAR ERAR

8:29:37 FA  MRIUBEFIF 2o R0 R4 3 BB aaR
8:29:42 FO % Ok iz 4+

8:29:44 FA |[EEfAEHHES

8:29:46 FO |[AAHH

8:29:47 FO B —1A.... /R E IFFR4F

8:29:51 FA  |[H&ARRBIFHR

BATFF > RBAKRALEFE - RAAE RETESLEM
JEAR 0 AR B A B IR Operation B 45

8:30:01 FA |¥—TFHRELBR

8:30:09 |[FO  |Taipei Control, CAL681

KRBT R B B RITITY  REB ST R
Bl BB REMTFEITE A
8:30:49 FA  {eBEF TR T7? 4 HET

8:30:51 FO  |REFAMEY » BUABERBHIELE » HR...

8:30:55 [FA  [eirdt®| T

8:30:56 FO |[BARE > ZUBALHREL » FHRMPERKMITEK. ..

CALG681, traffic 2 O’clock 10 miles south bound, flight level
240.

8:31:05 [FO Say again flight level?

CALG681 got the traffic on TCAS, and also approaching FL250,
8:31:17 [FO  request priority for landing, and the patient in critical
condition.

8:31:26 |WR  |[CALG68I, roger.

8:31:28 FA Ok # ¥ & E4#

8:31:30 FO RAKRIHA—T

8:31:32 WR |CALG681, no ATC restriction on speed.

8:31:36 FO 681, roger, and maintain FL250

7 AR 4e Operation #) Frequency, 2> 8) & &k P - B BT
IR B R4k @ 3R AH AE 0 AR3& Operation 3% —F

8:31:48 [FA PRIRAE R BB R T R 7

8:31:52 [FO ¥ RIRAE R4 20 54814 F

8:31:53 [WR |CALG681, descend and maintain FL 230.

8:31:57 FO Descend and maintain FL230, CAL681.

8:32:01 [FO AR IR 8] B AT T

8:32:02 [FA  [F¥F4F > RERMLBEAE

8:32:04 FO |#

8:32:05 FA  |EBF R#HATE R EVERR A E

8:32:07 FO |WREE—TF

8:29:52 [FO

8:30:39 [FO

8:31:00 WR

8:31:40 [FO

| —b— |
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8:32:08 [FA  [A7 @/ AR —1H

8:32:09 FO |RWIARBa b iaii R L8 HMEAHKE

8:32:12 FA |44

8:32:14 FO | &E

8:32:15 [FA [ @mBRiEABEF Ok HFRABRERT OHE—R
8:32:18 [FO BHRAANDESFT > SHBEAR

8:32:20 [FA v 33 AE

8:32:21 FO AT @R FHIERBEME

8:32:23 FA  [BEET AT R P OB

8:32:25 FO |B#ywiEHE

8:32:26 FA |ZmRk+ <

8:32:29 OP [

8:32:31 FA  WeBIERMIKIE LR, BR LW

8:32:32 FO |&

2k P oo iE % 681 #4948 B #4118 Captain BB e f 201k & &8
RARATHIR B 3T S8 B8] T RAMImibdE £ Gl T —ER#
B A HCS RATAM 20 4 € BB R S L
357

681 44 # Message HAFIHE T &I UL T RAIATAR T8 4038 T A
8:32:50 OP |e@&@iMMEMCELEH—eTe BRERBEYT
VEA2 - RAARVEIF T

B A7 Captain 15 R AR 4F B 4 BB AT RAITLB AT
8:33:02 FA |N&Eh MABAHEEEEWESE T 4. &
e AR B E

Ok £ T2 BIRPF T RMAETERFH T R
1A R & oy FO Ak A F et

8:33:19 FA  [# FO feif:4F A, &R & FO %5 Flight attendant

8:33:24 OP  [Copy #t

A RN R, B AR BB R BRI, E A
TaAEMAwRE....

8:33:35 FA o R {Z I, KB BARBEHAYH

o BH R AFRER, BERBRARREFEF—MEEEME
i dn, R BBk 42 W T

8:33:43 FA |[EAME#HT&—Bikdz

8:33:44 FO |G EAFFHE

8:33:45 FA WRiFZE

8:33:46 FO |H,% —fEiksnieiz @3] 250

8:33:49 [FA P50 s A-eir T8 A R &8

8:33:53 FO  PRAE 3153|250 AR 2B ERE

8:33:57 FA [B#ZEE2MEBRRBRAR—EARZLERME 2 AR~
8:34:01 FO |B—T#mEHKT

8:32:34 FA

8:33:12 1OP

8:33:28 [FO

8:33:37 FO

B

| —b— |




B 8% —

8:34:02 FA B — T #4F

8:34:03 FO B2MEBEERHET

8:34:04 FA |[ER2ERZ REFFIERSEHGLT

2:34:08 [FO BRIE BT o3k BB BN & 7 R IR ALFE B 4 0 3R OD B4 4o R
B E BRI B

8:34:14 [FA ST 4T

8:34:16 FA' |F:B2%5X?

8:34:18 [FA AL 15 3] 20 A 4

8:34:19 FO |15 o484 4

8:34:22 FO |[aR#HT AR

8:34:24 [FA | F# R BFAREERFT

8:34:27 FO |BEFEMI R EIH,AEHKE

8:34:28 WR  ICALG681 descend and maintain FL170

8:34:30 [FA SF, A0 £ SR AP B AL 3 R &F

8:34:33 [FO Descend and maintain FL170 CAL681

8:34:35 FFA #1148 Interphone £ F 42, %% A Intercom 4% R4 4] = #L,

8:34:40 FO |EBAREEFT

8:34:41 FA  {RAE#% & 2,0k Ok,
Afr et o B4 A, R B MR AR MR RGBS
&3 b 7 RALARAE 69 B & R AT AR AL & 3L % b, AT
f 15 sE X 42 BB E &3 P BB R B SRS R AR

8:34:50 FO % b &7 # & - Ladies and gentleman due to aircraft
maintenance problem, we have to return back to Taipei
International Airport. About landing at CKS Airport about 15
minutes from now. Sorry for the inconvenience to you.

8:35:20 [FA  Bi¥ T

8:35:23 [FO |24kt ¥F T

8:35:24 FA  |BAEER & Mk

8:35:28 [FO |AMGBALELTH

8:35:31 WR  |CALG681 descend and maintain FL150

8:35:35 [FO Descend and maintain FL150 CAL681
BB AR RN LRI, MBI R4 M8 BBzt

93547 [FO RY REBARRERIFRAE BERAARZEEE —
2 WA R RHELEE KA 4S5 g gEEe
G H BB GE o RAF REEEE > B AT

8:36:12 [FA do R Z A B AR, RO B8 4R

8:36:13 [FO |#

8:36:14 [FA  [EH#MMLEE, A BEER S BT RUT HEHE.
BHAF 0 3 Touch down 2 4% 4kE R4 3 8] 4 #5,8F 4

8:36:17 [FO s > IR — T

8:36:24 [FA  |— Touch down #t JE 3% &4 &%,

8:36:25 FO [R—"HLF . HRwWET.

o
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8:36:29 FA  WRLEH 7 S04
8:36:30 FO  [#P# & Reverse &4,
8:36:33 FA  [Reverse AR TR & &,
BMFMEEE > FAMA KL 0E > & FA2 e Captain
kS

8:36:40 WR |CALG681 descend and maintain FL150
8:36:44 [FO Descend and maintain FL150 CAL681

CAL681 affirmative and depart B DME fix turn right intercept
ILS runway 06 final approach course by yourself

8:36:56 [FO  |CALG681 confirm can we request 05L
8:36:59 [WR |Stand by

8:37:11 [FO REHRAENFA Catll?
8:37:15 FA & Cat Il

CALG681 depart xerox correction, depart B Dmx fix intercept
runway 5L localizer over

8:37:25 [FO  [Depart B intercept SL localizer CAL681 thank you
8:37:29 WR [ REA

8:37:38 [FO  [RAAIeHlefkFIuAeR - #

8:37:41 FA | iEH1E

8:37:41 WR  |Break, CAL681 contact Taipei Approach 125. 1 see you
8:37:44 FO | REFEZRMMERT

8:37:45 FA  [RA KA > RFMARK—&

8:37:51 [FO |+ 3 681 ik uof vy

8:37:54 FA E AN A Sl

8:37:57 [FO ik ¥ 4w 681 “HIFFAR IR 438 3E AT

8:38:00 WR |CALG681 Taipei

8:38:02 [FA  |CALG681 3#3#(0P),

8:38:03 [FO  |(CAL681go ahead

8:38:03 [FO 1681 go ahead

8:38:04 WR |CALG68I contact Taipei Approach 119 ,correction 125.1 over
8:38:10 FA WAKFHFMEAFE—K

8:38:10 [FO 125.1,CAL681 good day

8:38:13 WR  |Good morning

8:38:15 (1 CALG681, Taipei

8:38:16 |OP |21 & & A Auto landing

8:38:17 [FO 681, CAL681 with you, passing FL178 for 150.

8:38:23 FA [FOHEELAHEFMBERE X,

CALG681 Taipet Approach, ident, descend and maintain 11
thousand, Taipei QNH 1013 runway 05L.

8:38:26 IOP  |miJE4RiE 40 FO A Auto landing
8:38:31 [FO 1013 ,11 thousand, descend 11 thousand, CAL681 thank you,

8:36:35 [FO

8:36:46 [WR

8:37:16 [WR

8:38:23 (1

| —b— |
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say again wind.
8:38:37 [FA SHRABRS - RGFEMMBEAHERERR
8:38:38 (1 CAL681 now the wind is 070 at 14.
8:38:43 FO  [Thank you.
8:38:44 FA |(RLEZBRERHEARRE
8:38:46 [FO OPS, Ci681 go ahead
8:38:52 |[OP | L& & K Autoland
Autoland roger, %, % F R wk 4 BB Procedure &93% Auto land is
8:38:53 [FO not recommend, R i 4 & K 4935, & K I % & Monitor JE %4
# KA
8:39:09 OP |EAKFIE KALMKEZAH FHH Auto land F
8:39:11 C1 CALG681 descend and maintain 4000.
8:39:15 [FO Roger 14 b, # 38,4 & Over weight, # € #h47 Auto land,
s do RREF R
8:39:19 OP  Roger #i#
8:39:19 CAL681 descend and maintain 4000.
8:39:24 FFO Confirm 681 descend to 4000.
8:39:26 (C1 CALG681 affirmative, descend and maintain 4000.
o, Descend And Maintain 4000, CAL681, and request high speed
8:39:30 FO below one zero thousand.
8:39:34 |Cl CAL681 approved as requested.
8:39:37 FO  |CALG68I thank you.
8:39:44 FA |AEMEHRA  EARMYWEIERE
8:39:47 [FO FUEAER...L.
o, CAL681 depart BRAVO turn right heading 080 intercept
8:39:48 (1 localizer runway 05L.
080 depart from BRAVO intercept localizer run L
8:39:54 FO |50 P ptlo runway SL,
8:40:06 [FA T o R BRI 24e R BB SOP K 48438,
. BAH 0 R A MR, N B IR Rk &5 % Ground T RAR
8:40:11 [FO . ”
T RAWG
8:40:19 FA  REAMA > wRF AR
8:40:21 FO | FEAAR  BELFGTH AR
2:40:24 [FA o wRARF R - SRR 7?%55%&4?3 R T
' BT R RAR B T
8:40:31 FO | A& AR
8:40:32 FA  |R A4MEFIRA RAFRR AB6 09 B8 B A Y
Auto Land 3] 2, H % #& € Monitor, 40 £ 4 P %8 % € #fd9, 18
8:40:47 [FO  [fBl Auto land # — %t Monitor #92 /F,%0 & K, 7 e & & — 2%,
35N AE & 4 47, Captain £3e b Secure 4F,
8:40:55 [FA  [#& Warning & 79




%/.vc‘-"" MR BABIIEARAERE

ok BT RAFBREE T HrIERRE EE S
AMERBAITRAAEL — ¥ —  HRHMRBEAE?
8:41:17 FO |#H¥ BMBRBERBT AMEFN - £ AL -

8:42:35 FO 681 establish on localizer runway 5L.

) CALG681 roger, 25 miles from outer marker, cleared ILS
8:42:38 C1
runway 05L approach.

8:42:44 FO  [Cleared ILS runway 5L approach, CAL681.

8:43:17 FO |Aa4E%ib

8:43:21 FA [ RMBENEEK

FERER HETADSHRER REABARZL—BICHE
PR 38 — 22 S5 S 0 o AR

8:44:29 [FO | L#4E w8y Captain & tLER O Rtk

8:44:53 677 |OPS, 677

8:44:55 OP VRHE.EEREHTRAFENALE—T 681 9N
8:45:04 677 |Ok > feAt BRI

681 Captain 4 In Flight 854% 518 7> LA & FO AR H &
EEY 2.

8:45:11 677 [BRAMBBEHE

8:45:14 OP  |#4 % 3 1% Monintor681 &5 7L

8:45:18 677 (%4 Gate #n!ft Gate £ B Monitor ¥

AR B EEREEHT > FHCEEB - ToRERN
T 8h

8:45:25 677 |Ok » #& ¥ AE Approach % &

8:45:54 (C1 CAL681 contact Taipei Tower 118.7, Good day.

8:45:58 [FO 118.7 Good day CAL681.

8:46:10 [FO  [Taipei Tower CAL681 ILS runway 05L twelve miles.

3-46:17 IC2 lc(ﬁlgiiiéa"rfz(lipte; El‘gér’ runway 05L, wind 080 at 17, QNH
Cleared to land CAL681, runway 5L roger, please say again
the wind.

8:46:29 [C2 CAL681 surface wind 080 at 17.

8:46:34 FO 080 at 17 CAL681

8:46:36 |AREA (Gears down

8:46:37 FO #Hew—MEEH  FRF¥FE

8:46:38 677 1Ok MR, B ATKREF > F AL R, R B A
8:46:42 FO AR HALTEEIHFILS -

8:46:46 677 |0k, Auto land over weight 4502 F

8:46:50 [FO  [Roger > 34 APU 4}/ 4¢ Start,3% 8 Procedure
Flare 7 % > 4o £ 3% 4 Flare, ko £ K< %) > % Release ¥ ¥ Flare
—F

8:46:57 [FO 'Yes,roger

8:46:58 677 |Ok.

8:41:00 [FA

8:44:16 [FA

8:45:05 |OP

8:45:20 |OP

8:46:25 [FO

8:46:52 ©77
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8:47:00 FO |[EXEFZM
8:47:06 [FA  FARARAF & & KB4 > 4k Release %4, sBk 4 &
8:47:09 FO [ #.BAAHKE
8:47:12 FA WA AHHAE  FhRoRREAHYREARAATHEE
8:47:18 FO ¥ N340 #GRA R FAERRHEE
8:47:43 677 |OPS 677
8:47:45 OP B EFHBHUET
35 P 681 a4 3R 18 Captain = Ff #F 18 Medical emergency #3%
8:47:46 677 2 e 7 3 0
IR T BT T AT ARE E b A A E 4R 5549 Monitor
8:47:53 (OP
1 B b
8:47:59 677 ;%é’J FHA69 IP SRR ARIRLE E T HAMLE LNLY
Final % b 3k 8 % 3 8479 % 4k 5% 36 52 7 30 & Push Back
8:48:08 (OP  Roger Roger
8:48:10 677 |BATEARRAHHEFA
8:48:14 [FO (% Final check list)
8:48:36 |AREA &% OM
8:48:42 FO  |OM, 1400 Check
8:48:59 77 AR ARRA KL
8:49:02 FO (3.5
8:49:03 577 Ok ;& FMA Lt #4 Flare,5x & £ 44 % Flare 8 & Thrust .
T retard > 4w R 2 # Flare - % L Release » #84% Manual Flight
8:49:04 [FO Check
8:49:25 [FO  Wind check please,
8:49:30 (C2 T3 681 BRAEES -
8:49:32 [FO B
8:49:33 (C2 A sRMREFAYZR ZRFIH OD -
8:49:37 FO [IP.
8:49:39 (C2 AR EEEAEELEY -
8:49:43 FO KRBT -
8:49:44 FO RERAZHE
8:49:46 [C2 EFRAEIRAMBEL—T > BEHHLRBETHET -
8:49:49 [FO  |Roger I am landing now.
8:50:08 |AREA [Three hundred
8:50:15 |AREA {Two hundred ( Sound of IM)
8:50:23 |AREA |One hundred
8:50:28 |AREA FFifty
8:50:30 |AREA {Thirty, fifteen, ten, frive
8:50:37 |AREA [% b3
8:50:41 [FO Reverse check, manual brake"80"
8:50:49 FO  [Eighty

o
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8:50:57 [FO Fans on ,Sixty ,Idle thrust
8:51:15 |AREA [Sound of auto pilot disengagement
o1, CALG681 high speed N7 turn off, and cross runway 05R,

8:51:18 €2 contact ground 121.7.

8:51:25 [FO 681 roger, we vacate ranway on the 23L and stand by for the
tow car.

8:51:32 IC2 Ok, CAL681 left turn join runway 23L, and hold between N9
and N7, stand by further.

8:51:56 [FO  |Operation 681 %

8:51:59 |OP M EHAERHRZTHA

8:52:01 C2 CALG681 contact Taipei Ground 121.7 for further.

8:52:05 FO 121.7 CAL681.

8:52:08 FO  Ground CAL681 holding N7.

8:52:11 |C3 CAL681 Taipei Ground roger, confirm you want tow car.

8:52:18 FO 1681 where is our parking bay?

8:52:21 C3 ICAL681 confirm you need a tow car to tow you to bay 608.

8:52:26 [FO 608 roger, so we need tow car.

8:52:29 (C3 CALG681 roger now hold your position.

8:52:34 FO  |Hold N7, CAL681.

8:53:07 FO  |OPS, CAL681

8:53:09 (OP 681 go ahead

8:53:11 FO RHEE&ES X

8:53:13 |OP  PB4'F » B _Exkif,3% Standby

8:53:15 [FO  {& Pk > &4 Captain A B A8, AT B

8:53:18 OP  (Copy

8:53:29 (C3 CALG68]1 taxi a little bit ahead and hold between N7 and N9.

8:53:36 [FO 681 roger

8:53:38 C3 P #6810 &3t

8:53:40 [FO 3

8:53:52 [FO (681 3%3%

8:53:54 C3  |¥ %681 &3 -

8:53:56 [FO 681 %3

8:53:59 IC3 |¥# 681> 5t -

8:54:.01 [FO |+ % 681 3k -

8:54:04 (C3  BHEFHMBHAF

8:54:07 FO PR M H — &R FRELT -

8:54:10 (C3  |#t&y > REARMHA-T - RANGHH BLEIT -

8:54:14 FO  [Roger

8:54:21 [FO .Towcar 25| RRE&B &+

8:55:04 |C3 |+ # 681 &t -

8:55:06 |FO 681 %3 -

o
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8:55:07 IC3 681 AR GARMNMFT > RAFRME -

8:55:11 FO &

8:55:13 FO  |681 Roger. °

8:55:37 [FO  [Ops,¥ i 681

8:55:42 OP 681 %3

8:55:43 FO {He#EEKES A

8:55:45 lop ’lvaFcar EEERT > RABRGFIEMAEEAE,F A Standby

8:55:49 [FO |E&&ZAA

8:56:13 FO XXXX

8:56:40 FO e &E A& Mtk

8:57:16 [FO Operation CAL681

8:57:20 |OP Go ahead please

8:57:21 FO PR BIERARRBARRKA THERT

g:57:25 lop RAERAEIRIBL G EE—TF » KB ERZRAT HERA
R 0 e RARB AR G, B E W ART ALFAT

8:57:37 FO  {h®E 3k Pax Aircraft, F G B THE A F

8:57:45 |OP  |[Roger roger

8:57:47 FA B EBAERF MARRFTM

8:57:48 FO |&II%EM T

8:57:50 [FA  PRARMRGIEM T > RARFERE &8 47

8:58:29 [FO | % 681 -

8:58:31 (C3  [3#3# -

8:5833 [FO Request start engine » Tow car % KA T » Captain 7T s & & 19
#2 > #& 28 Request start engine > B &L

8:58:39 |C3 PFey> TRACTKHE -

8:58:41 [FO  [#i -

8:59:25 IC3 P 681 0 44k o

8:59:26 [FO 681 H -

8:59:27 |C3 681 EHEIFFITHIFIZE I —TF ©

8:59:29 FO  Roger /%54% -

9:00:04 [FO [ MR &% 80 $vk 48 LB AT

9:00:07 |AREA i#\...(Cockpit interphone call)

9:00:08 FO [B&4—TF

9:00:11 FA Bk

9:00:12 FO 681Ready for taxi

9:00:14 (C3 681 fRERF AT H A — s w2 SR > FA 3 & Echo -

9:00:22 (C3 681 FWMAF— T » RRBET A A » RIFB Lo IR -

9:00:26 FA R TREETHAA

0:00:28 [FO l;?ger o Tow car R T # % Tow car #, Shutdown engine #}

60
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9:00:30 A RIRRBHT CEME TRABM AR FO R AEF, A
R R T > #ERT (Interphone #1448 )

9:01:03 [FO 3 & AR » GND Cockpit GND Cockpit

9:01:13 |GND (Cockpit from GND.

9:01:14 [FO Go ahead
548 Gear pin #£ & P L@ & T REFB?H A4 F 42 Gear pin

9:01:15 GND i b o T

9:01:20 [FO  {r412 4 Bypass pin %%?

9:01:22 IGND [Bypass pin & 4&3H4F T

9:01:24 [FO R & 4+ B E & Gear pin 7

9:0126 GND fﬂﬁ M35 0998, %, % Je Landing gear &) Gear pin 3542 3, 7
AEAE

9:01:31 [FO  |#R3RA — 18 A K B8k B & ?

9:01:35 GND [¥F3# M4

9:01:38 [FO Parking brake & K & Release

9:01:41 IGND xR m > BAHEZLZHEARR

9:01:47 FO PRE > ME » XXX T,EHE

9:01:59 FO (& ERB?2HERET LR

9:02:19 FO e etk > RELM—TH 7

9:02:22 |GND |FfE 4R M — F #& A B L& % Gear pin »

9:02:28 FO | RE%KP] RAE}KIET

9:02:37 FO 3w g

9:02:39 |GND [#3#

9:02:40 FO [EKEEFRRIFHAHR K. ...

9:02:45 |GND |# AP %038 £/ 4018

9:02:49 [FO |{He& & F W4T

9:03:11 FO |BEZWEE WHRLEH R L2

9:03:17 FA |tz Eae?

9:03:25 FA  [EEEH

9:03:26 FO R B

9:03:27 FA |54

9:03:28 [FO Standby for the parking brake

9:03:32 |GND [Cockpit from ground

9:03:33 [FO Go ahead

9:03:34 GND M EHRAK L

9:03:37 [FO  |% &% > Hk > Sl

9:03:39 (GND [

9:03:43 [FA SEE(HAAR)
HECEAERTRS R BRANINHELNHMRE > NER

9:03:48 FA [R&EFFTAEEF HLECEHLET  BLREAT  ¥F
W LB TRS R

——
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9:04:27 [FO Operation CAL 681
9:04:33 FO  Operation CAL 681
9:04:35 OP  |Go ahead 681
9:04:37 [FO AMEAERE 2 H R M T A MERIERAT MR

B —REAFTEH/S
9:04:44 OP  (Copy
9:04:45 [FO EiE
9:05:40 End of recorder
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1/ B e anE (Jaid 459. 2MHz) @R sk A

I HEREBY CERTIFY THAT THE FOLLOWING IS A TRUE TRANSCRIPTION OF
THE RECORDED CONVERSATIONS PERTAINING TO THE REPORTED CASE.

Name : #145%

Title - ¥ & &k
PR & b R/ Iy B B AR 45 /0K B R TR EA59.2MH ) E ke
SV
TRANSCRIPT OF COMMUNICATION BETWEEN Taipei TWR Ground Control/
Fire Engine/ FOC/ Ambulance, on May 8, 2000 on CH One (459.2).

UTC Com. Contents
003200 P SRS A
Valicdlis BOE BB RR B BRI S
FOC W o e
FOC 1 R E A
003212 bt 6 SEFHIE o
R W -
003217 # Py B G 0 b N Iy LA 24 -
%6 Roger °
54 W~ 4 SP L4 EVA &) etk B 465]
27 RAE 7
oA a 2 B4 3] BS 0 AL E] S6 LA AF T 1R
A G o P

S6 EAEIFAH Y
EREREIMRM?

SP EehRBHEE > BE -

El 2 EREEETE - HH -
R34 £ a A S6 0 4 SS SR o
kL ERI R B

bk H R A B ABEERAN > R AR

B2

% | /m [ b% | opE
ab> 3% o | ab

003318 W& P AE & o

HEy R 3636 H 5 B D] o
003450 FOC103 K4 0 & £ 103 =F7 > Over o

FOC103 2 & > & H 103 9 » Over o
003505 5 & SEMAF e

103 41 B 4 W 53838 > 35 K 48 W~ SP %] S1 Stand

003510 FOC103 by, over °
003517 24 =3 101 » T LUBAT ©

| —b— |
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FOC103 103 T LL3B AT o
B4 0 JbskE R BB ik 608 A4 0 3 B ALAY
003523 HE5 2 R % AT b ?
NS BATRAA KA -
H R Roger °
003535 %G TAE A& 45 5 °
A& TATT AR & 45 4 -
%5103 254 > %% 103 €% S1 Stand by » over °
38 B4 o
=3 R H 3k
LS ha -
003740 HEy =3 SERBIE R R FER -
003745 5 OK » 4 s R H 3 103> 35 4 o
5103 ML > EH
B4 HR 103 EE o HH o
b 681 MAFKA S AR BS AR 33
003802 ] A A5 By 2] Jb g & o
Roger » 103 & SC~W %| 5 £ 3138 > over °
K& Roger » 5T L& SC ~ W i#E A NP AT o
Roger » NP Aj=f= o
003832 277 IN10 Jt & 34 b5 £ 3] N6 #54 ©
SR B ERMTRERTE > KRB BT
003840 A& A -
5% Roger 5 K#AE -
X8 BT LAEY o
003903 H B3R s H R o
K& i o
B3 B 608 > KA SS W B N6 54 o
A& T LAHY e
003937 2] N10 #4
Roger °
003942 H B 108 45 108 Ak fa o
HLES 4 108 |4 o
RH AR TR e T T EEEE
003948 LT LA RS
JH By 108 Roger -
004002 552103 K& 0 w2 1030 Fa3 23 NP Ay > Over -
B 4% B 1030 BT 44 & NP ] NI Stand
004018 =& 103 by » over °
004030 & 105 103 > 105 384245 Bl W ARIFAT 4 o
2103 oger °

| —b— |




Bydk —

KL I EMEL WA FEd NP AT N6
004048 H I & B e
& 2L 3] N6 -
004058 H 8 W H] > TLLE| N6 o
004110 ® & 101 & 0 & 101 9y o
L& 101 =fo] 35 & 95 ?
101 32,4242 E 4 E Cross 3% NP % 7 » 493 K &
004117 * & 101 N B .
2] 103 #7747
004125 w & 101 = £ 101 -
X4 101 T RS 30E -
P& RR T AT & BT —TF 0 681 I EAE
004135 % &% 101 1% 7T LA S
X G RASFEERE -
%2 101 FRER—FHE > BRI -
004145 58 OK > ¢ 3 681 A3t 48 7 54874 %3 -
%% 101 Roger > 4£ 7 7481k % b -
004158 Hy 2 G 0 b R B N6 Fap o
28 Roger °
004205 H B G o dy 3k Iy BB i N1O 4 o
A& oger °
004228 &£ 103 BL 4 0 % % 103 35 K & NP %] N6 Stand by » over o
A& 103 =T X84
% & 103 Roger 103 »
004306 =& 105 103 > 105 =v o
% & 103 103 @4 %% -
004312 w105 E— T EM > B EH Follow M T -
& 103 Roger °
004324 %4 BERE TEB ABE25E -
Wy R H By & Roger °
004550 % & 103 105 » & &+ 103 > over °
%% 105 105 B % o
CHREREBHES 0 & follow 4 3] BT
004555 = & 103 over ©
% & 105 Roger > 3838 F @ X% -
% & 103 Roger °
004628 & K ERIE AN B E R AR A T E 681
H % 7 B5 — %% Roger °
LG 0 105 AL B R GHRT > 681 HbB KA
004642 & & 105 i A follow o
e 105 - Roger °

o
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e MEBRBARIIEHAE
= & 105 Eie il
004845 2 101 g 0 FE 101 o -
54 101 %3 -
004854 &% 101 Hié Sy Rk AR T #6817
B & %ﬁ"éﬁ v BB Ky P 3 681 -
#2101 101 » Roger -
004906 & & 103 %4 0 F #1039 > Over -
%6 103 334 -
3% M /éitlz, 681 HAKE AT B —BFITEREE
=+ 3 103 over °
25 RAPETRAR BB THBEBERN -
% & 103 oh » over °
004923 PR LG R ¢§%$°
4 T EEE 0 FH3
i EE S #%aﬁﬁﬁﬁaﬁﬁA4%’%ﬁro
& AT o
Gl Roger » {43 & H# -
005015 HEF— 3% LG o H I — %@ﬂo
%4 HB K F
4 ML AAB AR LA B ATIEAIRE -
H R Roger » 33t -
A& A&tk > RPIT A B ATIEAIRIE -
HHEREEAE  £AJNWERTUT  RE
005122 ALEs B HR o
Hir & H By F ol o
005134 il S BE o PEEESY
%54 B ARBEAE  FHAA
i S 0 S e
005152 AR M RRE G o RAHK -
%8 # 35 74 5 & Roger °
005200 Wy & 0 3l B R RABAE NIO -
1L 4 IRoger °
005206 AR Jb3k 5 B K B BT AR SF R o
& b3k By B 4ol o
005253 F & 101 & 0 w101 =g o
A G 101 3534 -
R 68l B mEL  RAT—FEHBER
¥ £ 101 R ?
005300 24 B REBEIT AR BTE > BRELE -
% & 101 101roger -

——
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005310 ] P B AR T DABE T o M o
H 3% B — 3% > roger » #H o
005318 Kok B G BRI -TEAZERESR?
) R ERALHF—T o
Fea A Pk EREBRBRRERMBITT -
005335 H 2 K G bR o
%4 b3k > HE o
005340 W R b3 5 35 K N7 b3 -
%6 Roger » 7 LA#Y -
005355 H by & b H I EEE > RAERMBIT -
005410 *® & 105 & > 105 Bi#E A 4 3038 0 Runway clear o
%45 Roger » #t3#t -
005416 R G dN AR F R4 BEE RN -
2 & R ¥T LAi5 24 o
Hs & S 0 T LAB o
005434 TE 101 BEPTEEZAEEEE?
A8 F#EEE > OK > TRAHAT » E RBE AT o
i P HEE > T LAHAT 0 JLH AT o B o
005455 T ¥ 681 RAA BRI EILER ?
A& ey o
M5 R AT FHREHIER > BhT R )
& 101 e
i ) A foiE o
B 0 JbbE By ER AR B 0 AL o B
005508 H R o
%6 Roger °
005514 R b o by RREE 24 0 B o
PERFEE PBE o PERFHLESEY .
005522 4 PERFHE  FHH
Fets 4% 617 4& CargoS11» Bl P $ 4 HE - 35
AT
005538 CargoS511 89 B AL 7T LAtk 4 -
005548 %2 101 PRI E 0 g E 101 of ey o
kB4 . k6 F o
= # 101 3 PRI A B AR ARAR 7
bk 6 2 BIRA LMK BARE -
005612 =& 101 AR HER O B
005704 4 Cargo511 & > MR & B| BB E ?
CargoS11 ¢ &em P B HAE -
005711 G Roger> # # %R 218> HATH  HoEF R ZHEANE-
Roger > #}3#t -

o




e MEBREABIEMHFAERE
005818 s H 21010 %4 o
% & 101 %101 §& o
4G %8 101084 -
005849 24 FH 101584 o
®§ 101 e FEI01 BE -
3 OD @4 > ¥ % 681 FHWAME - BITHE
005854 %5 608 -
=& 101 Roger °
005904 % % 101 HA13] F40.3] 608 0 B o
OK > HFMATHE > Rt MEXEWAF
005911 %5 ires -
* & 101 AEE L@ AREFRXEALE®RE -
005918 ] B T LA HE o
F £ 101 Roger °
005940 % & F 2 101, 84935 RSk Z R, A 83038 -E 2] 608°
= £ 101 101 » Roger °
010025 %8 %2101 B 4E o
% & F8 101084 -
010039 % 2 101 101 B4 o
% & E 81010 %4 -
® £ 101 & FE 0 EE -
010046 % & BAKBELBET > THEXBEET -
%% 101 101roger > 101 3B A/ SSREHAF -
010051 & Roger °
G 0 R 101 RAMRESBE - ©E LRI
010245 & 101 A N ki
i & 101 » Roger » #i3 -
010388 ke £ G B o
%5 & HeEhib B 0 3 o
RAEBNWEGIEE  RERBFT > TARARTR
YA M4k -
010345 24 4F > R gliE 0 R4, ECHO 3 dif -
MLk 2 U 0 4ol o
011054 2% & > CAL681 &R & 44 4.%] 608 -
G5 CAL681 % SP ] 608 ©
Roger » 4038 » SP #] 608 » #i#t -
011122 s e £ CAL6SL » 5 & -
S R 18.5) > F o
e S6 AT ERMA > BEER > F —FR#KtE
B4 & e
phy e = 4~ 4F 0 Soil 0 R RBERL 0 AATA 2] 608 -

——
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011136 L5 ¥ o
011224 ] CAL681 # % & 4% % SP %] 608 -
(32 - M AF 2 F 4 ECHO j§7i7& F » 3 & 75
T B SO G F 17 7% 4 F R AR Z TS 496
i BRI G K PR )
011600 =& 105 fr 7548 > 105 =9 - over o
LTS B
%% 105 H— LA E X R ARA 2] 608 -
B 4a 608....%% ?
011620 =& 105 o BBARA o
012005 BN EE BE o BEBERS .
) CY RN -SR-S+
BeEh B BB AL NP Ri@iE 0 W AT - 433
BeENEE AW 608 RGE LA -
012023 ] e B/ B BT SUIBAT ©
BB NE R T84T 0 Bk¥h/F £ 0 Roger > HiH -
012032 & 1B AR ?
By EE (BB HBREE -
B & 8/ & £ 0 roger °
012128 B EE S BB hEE O BEBEW WM AR
EN] By BB o roger > B R, o
013012 LTS WA — 3R e -
013020 WL 42 FLAE— 3% A -
013132 GRS 4 LA — 3% 0 AL o
013135 AL 4 HLEE— 3K AuFka o
013144 AL — 5% HLE— IR A o
(2 : & Liia%R] £ 0140 8534 & 4 i CAL68I
Z i@ o )
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M= CI681 itk / PiEr3FSE / FPIEK S / PIiE
WG 28 E (Jad 125, 1/118. 7/121. 9 MHz) @i
5 &) N

I HEREBY CERTIFY THAT THE FOLLOWING IS A TRUE TRANSCRIPTION OF
THE RECORDED CONVERSATIONS PERTAINING TO THE REPORTED CASE.
Name © #1538
Title : ¥ & &
CI681 f/ P B35 &/ FER &/ F @ F B REGRE
125.1/118.7/121. 9MHz)i& M 2.6k 4) &~ TRANSCRIPT OF
COMMUNICATION BETWEEN CALG681/ Taipei Approach/ Taipei Tower/ Taipei
Ground on May 8, 2000 on FREQUENCY 125.1/ 118.7/ 121.9
P:Pilot of Cal681
C1: Controller of Taipei
IApproach
(C2: Controller of Taipei Tower
* IC3: ControHler of Tapei Ground
UTC Com. Contents
003815 Cl CALG68]1, Taipei
P 681,CAL681 with you, passing FL.178 for 150.
, CALG681 Taipei Approach roger, ident, descend and
003822 Cl maintain 11000, Taipei QNH 1013 Runway 05L.
1013 11000, DESCEND 11000,CAL681 thank
003830 P lyou,say again wind.
Cl CAL681 now the wind is070 at 14.
P Thank you.
003910 Cl CAL681 descend and maintain 4000.
Cl1 CAL681 descend and maintain 4000.
P Confirm 681 descend to 4000.
Cl CALG681 affirmative, descend and maintain 4000.
IDescend and maintain 4000, CAL681, AND
P request high speed below 10000.
003934 Cl1 CAL681 approved as requested.
P CAL681 thank you.
CALG681 depart BRAVO turn right heading 080
003946 C1 intercept locaizer runway 05L.
080 depart from BRAVO intercept localizer runway
P SL,CAL68I.
004235 P 681 establish on localizer runway 5L.

| —b— |




o

FEARBINEHAS

wE

CALG681 roger, 25 miles from outer marker, cleared
C1 ILS runway 05L approach.
P Cleared ILS runway 5L approach, CAL681.
004554 Cl CALG681 contact Taipei Tower 118.7, good day.
P 118.7 good day CAL681.
Taipei Tower CAL681 ILS runway 05L twelve
P miles.
CALG681 Taipei Tower, runway 05L, wind 080 at
004612 C2 17, QNH 1013 cleared to land.
Cleared to land Cal681, runway 5L roger, please
P say again the wind.
C2 CALG681 surface wind 080 at 17.
P 080 at 17 CAL681.
o i RS A RA B A RARE
004644 P AP RRALHEBGILS -
Fa 5] overload, overweight & 152 T » %2 flare
B ARY  do 3B A4 flare v R R B 093 0 A
release Jm L E—TF o
P Oger.
OK.
004859 MR A 7
P 3.5
OK » ;2 & L&@e floor > ... Floor release, R 4%
flap....
004930 C2 P 681 mREGILHE -
P Aok
C2 B A BRARAE AR R RIMIFH OD?
P IP.
004939 C2 P B A B 7
Iy BABRIT °
o R B8 A BB B A B — T > BH Bt RAAE
004945 C2 R
P Roger we are landing now.
C2 Roger.
CALG681 highspeed N7 turn off, and cross runway
005118 C2 05R, contact ground 121.7.
681 roger, we vacate runway on the 23L and stand
P by for the tow car.
OK, CAL68]1 left turn join runway 23L, and hold
005130 C2 between N9 and N7, stand by further.
005205 C2 CAL681 contact Taipei Ground 121.7 for further.
P 121.7 CAL6S1.
005209 P Ground CAL681 Holding N7.

——




B % =

CAL681 Taipei Ground roger, confirm you want
C3 tow car.
681 where is our parking bay?
CALG681 confirm you need a tow car to tow you to
005219 C3 bay 608.
P 608 roger, so we need tow car.
C3 CAL681 roger now hold your position.
P Hold N7, CAL68]1.
CAL681 taxi a little bit ahead and hold between N7
005328 C3 and N9,
C3 3681 &b o
005354 C3 T# 681 &k -
C3 3 681> &1k -
P + 4 681 3k -
005403 C3 BB H AR A
P BRAR AR — G ERAEIFAT o
ey RBARMHA-T - RAeNGHH L
C3 AT ©
P Roger.
005502 C3 ¥ 681 &3k -
P 681 FE -
005508 C3 681 1R GBI F - RAFRHME -
P 681Roger.
005830 P shd P 681 -
C3 Bkl
Request start engine > % K X 7 ° Captain T 45 €
005833 P 4 P > Request start engine > A T.7F °
005841 C3 e TURATHE -
P B
005924 C3 3 681 3k -
13 681 353 -
C3 681 A IFITRI—T -
oger ¥F &y o
010012 P CALG681 ready for taxi.
C3 681 1R IR AT F #uFs 5 2 0 SR4bIF » $E 3t & ECHO -
681 ¥ —TF » AT @A A > HAE o8
010034 C3 il
P ¥ ERT » 4 E — T shutdown engine °
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T HEREBY CERTIFY THAT THE FOLLOWING IS A TRUE TRANSCRIPTION
OF THE RECORDED CONVERSATIONS PERTAINING TO THE REPORTED
CASE.

Name : 5 8

Title - & &k

HERMAAZ BT A

TRANSCRIPT OF COMMUNICATION BETWEEN Taipei TWR/ Interphone on
May 8, 2000 on Telephone NO. 3983023 & 87702192

UTC Com. Contents
005440 ) & -
K EEM T AT E 68l RARZEREE
LS 48 Rk ?
3G o EREE -
AR 4a BV A
%6 3F o
LT 4 AL R A K o
356 8 K AT 9
SIS 48 YA K ~ JB K e
%6 4 > OK » OK °
005758 TWR B & RAF -

hdF o BBk o 681 TTL B G TIF
AR —EHAARE  REKKRKCELEHRAR

CAL OD e e
TWR WEAR  HBATHRAE?
CAL OD o e
TWR R ki T 7
CAL OD il BMEECEARKMT -
TWR <F 0 5F e
005827 APP o o
RS PRuF o RAMEE -
APP \ e

B L S B AMEE AR AL T
AN foiE B AP T A E R — IR
] thik Cate T2 WwRAZH > FEREGIT -

| —b— |
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APP AT RE—TF
FE 4F o
TWR Bk
] R G Y
TWR E2
Gkt G i
TWR °Z o
"2 $RE ey POL - fLAMMEE T R B4 B
HZ Wy ?
TWR e a3 miE o RIBEAENT oS3 E RBER -
iR oW A S TR O AEEERERARL?
o RITFE R L ARFRKETIF > KRB
TWR HERRBERTRERARER?
AR AR AL REERE. B
ki B EIE R 20308 F RIEF ..
ZEm RAEEEwEET B
TWR WIRAEIED T » RAZE T -
AR RFEANF— BRI F T AT
rE g T
TWR & R REFACHE  HAHY
W2 FEBRCTE HHARK . ERKE -
BEBRE RMB—MAERRFEEBTE
TWR R ERIR T -
iR R S A 7
TWR ARAT B — AL o
iR BARAEH  BERME °
TWR % | RALE » HHRAL -
BARBE  BAE I ERLFERS
3 & 4 BATII 4R -
TWR TR EE TERTR ! AL ?
iR E e KA o AR o
TWR BARTFE | BRMAAN?
R L EH POl X ¥ R AR -
B | TR ABRELREMORTKELHR. ..
B RAREXIHERT > GRREMRALEA
TWR o= B N
iR e ¥ H o
TWR g —TF o
iR HATE L.
WR B LEERT PR eRERET -

86
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AE A 4 0 HF o

TWR OK -

! Eir i
0010050 TWR g e
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I HEREBY CERTIFY THAT THE FOLLOWING IS A TRUE TRANSCRIPTION OF
THE RECORDED CONVERSATIONS PERTAINING TO THE REPORTED CASE.

Name : #1458
Title : £ 4 &k

SILERER T/ FEHIGE/ P ER /AT ARIRFB RGN &
TRANSCRIPT OF INTERPHONE COMMUNICATION BETWEEN Taipei Area
Control Center (TACC) /Taipei Approach (Approach) /Taipei Tower (Tower) /CKS

Airport Flight Operation Section (FOS) on May 8, 2000

UTC Com. Contents
LG0T ARE P 681 BARMEFREA R -
001748 TACC GRPAEALEE St s &
001756 Tower TG R o B A
001800 TACC AR o
001803 Tower T 3 681 B EHLirhoii e ?
Approach R %oifE o
I MLV M ER —LREA R RAE
Tower 18R E e
Approach G ) P 681 0 4F ~ 4 0 i -
001821 FOS ALFS 4 e
001823 Tower ARAE 3 681 MEER - BEHL o
FOS i 681 EEIH
Tower BRRAMER—LREERT °
FOS - AREART ©
Tower ek g o
FOS 4F o
Tower BRI R R AEE 0 FIEHEBAY —TF -
FOS 5F 1A
002030 Approach B 0 P 681 1BARE ?
Tower BAERPEF -
/Approach T
Tower BARIET - BARIET -
Approach CAKAEE R - XA |
Tower o 3 681 o
pproach FHRBERIE?
Tower R PR AR Rk o
Approach o REH

Bl
o
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MMEC— s EhRERs

002339 FOS ARAE R L4413 608 o
Tower o AR e
002510 FOS BB T o
Tower i e
FOS "2 > Hello > Captain &8 7 > FRIAA M 2 2 & -
Tower & > 681 & Captain &4 T -
FOS By R EHE -
Tower SF 0 BREAR o
002555 Approach e
Tower ¥ 3 681 Hih 418 4o & Captain 58 T
Approach Bl
Tower BATE H R o
Approach i o
Tower HIEE o AbiEE YRR R o
Approach 4F o
002653 [Tower ok Ik T o
IApproach Hello -
Tower 681 WiafriE radarman 3 —TF & ... °
IApproach Radar man 4038 T ©
Tower B BB RGE  HUHETIMEE—T -
4F > HAT SP 23 OD 3% - M E ARG
Approach G
Tower - ¥ 346 SMOOTH # R #4F T -
002805 Tower Hello -
FOS BRI FM—T » EF 5 AR %% -
Tower 4, BRAVO Ta3T 38 4 » K 45 e |
FOS 45 5 &M 0 OK @ 4F » #Ht o
Tower B AL 0 BRRIE R D
IFOS ARAE o BRI 4o 0 R EI I IE Lol o
Tower K BESEAR -
003255 Tower 3
TACC 681 W A BREE AR SR
Tower FERCERE G
TACC OK » & ~ 4F -
003313 FOS HLFG R ARAT -
IR A > P68l B R —dmb R o
BRES
KA A > KRIKATERAAE. .. -
i K BIRME > KRB -
2513 > Bye-bye ©

o0
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002550

% Z W ARfedE D Man > F # 681 2R A R#MA
MAaiR RELOAFFA?

BB GHBT  EHES -

002620

B A 4o Captain 58] 7 R3Rey 7 &R M
Captain 548 7 » & R4T EZ P EMMB TS K
2P —TF ML wEEEEEER  OKo

003230

I H 3 o

¥ # 681 ¥ 3 First Priority » 438 Patient critical
condition » FHELH ATCiRFR T -

OK » 4F -

003405

BB RS ARLYYE -

F 3 681 4R & H M TIA -

RO ARG B o TR ?

50 AR BB REHIRE PR TEUK
& > # 44 AE Straght-in 3R > K FF T AEA
FETF -

HIARR > AR TIA FRH FA -

#15E 404 MA 0 B %4 & Number One Priority

003625

7 # 681BRAVO FIX z 4% A 47484k ILS 5 £ 3838
T L 9

6 5% 0 65k o

He X 6 BRAH 7

A e

003710

P # 681 FKS & °

W RITEBEEHRSE -
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Graded Exercise Summa-y Report

CIVIL AVICTIOON ME.

H. L.

(HETS)

1

1

Wog = -

w0

CAL CENTER

Date: 06-NOV-98
Time: 09:00:51
Referred by:
Medtcations:

Test Indtcation: THX
Test Type: CAHC
Technician: KU

H.R. B.P. R.P.P

(bpm)
86

128,90 110

89
91
88

102
116
144
160

164/80 262

160
95

11070 105

90X Max Predicted 177bpm

Lraded Eserciss Sossary Repart

CAVIL AVIWTIOM MEDICAL CENTER. B O C

Name: GUEORGUIEV. GUEQG.
ID: 25044
Age: 43yrs
Ht: 18lcm
Ht: 8lkg
Sex: Maile
Race: Cauc
Phase Stage Time Duration Speed Grade
in Phase of Stage (km/h) (%)
PRE-TEST 00:00 00:00 0.0 0.0
SUP INE 00:00 00:00 0.0 0.0
STANDING 00:00 00:00 0.0 0.0
HYPERV 00:17 00:17 3.5 0.0
EXERCISE 1 01:00 01:00 5.6 0.0
2 04:00 03:00 5.6 5.0
3 07:00 03:00 5.5 10.0
4 08:20 01:20 5.6 15.0
PEAK EX 00:10 00:10 5.6 15.0
RECOVERY 07:04 07:04 0.0 0.0
Results:
Procedure: CAMC
Exercise Time: 08:20
Maximum Heart Rate Attained: 160bpm
Haximum BP: 164,80
Maximum Morkload Attained: 9METS
Reason for Terminatton:
NONE
Impressions:
Hams . TUEDRGITIEY. GIRERELT
1D 4758
L] Ll el ]
.-Ilrr 18icn
HE: Nikg
Sex Faian
R | L
MinaE GEmge Timm [urakioa “paes Lreca
n Pram ol Stage Lkl (Z1
PSETEST o e ion oa oh
SO oo L1 ajga i) oL onn
GTARE MG 1l ] [K3: [0 oo n.u
HEPERY 0n: 33 0l:3¥ is nn
FEREIRE 1 T on A =B nn
& 1 W i] 03 =N 50
£l o0 03:00 6 10N
& i: 55 ni:55 =N 1] 15 N0
MRK TN m ! an I 10 =B 3.0
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Fmunlin
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Esnrcess Tias: 10:590
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123 iBs-82 o
141 s B R rc]
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163
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MUSE Loc: O
P.E. V.E ST Comments
(/min)C 1)
0 0.6
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o] 0.6
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1 0.2
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1 0.9
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4] 0.4
MEE Lse: 0
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CAVIL AVIACTHN FERICAL CHETER

Hame: GUSINEAIITN, BRG] Patn: CH-MIN- LRI - L
D (ML Timm: OOIA2AT
iprm Fmfaivml by
He: 1Alms Aidl| Ca g 1o
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Dm Ozd O
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Telophone Number ¢ ) —
Zp Code
8. Date-of Birth 7, Color of Hair | 8. Color of Eyes | 9.Sex
MM /DD YYYY ’ -
o
10. Typ'oiAernC-rﬂMe(s)YouHold' T
EJ None ] ATC Speciafist Dthht Instmdor ] Recreationat
.. O Ajrline Transport . (3 Flight Engi ClPrivate O Cther
+ [ Commercial ... [ Flight Navigator: -[JStudent - :
'11. Occupation E . 12. Empiloyer

13, Has Your FAA Alrman Medical Certificate Ever Been Denled, Suspended, or Revoked ?

O Yes B "ws‘mmmuloo:vvvv
TohlPﬂotMQ(Cwimmm 16. Date of Last FAA Medical Application
14. To Date 15, Past 6 months No Prior

MM /OD/YYYY ‘ Application
17.a. Do You C y Use Any #A or N -

Cl No.[1 ves. (l!yes umwmw«)medmmwumu

b!mmspmi

: p e e e e e e e i ek =
R s e edelets S B :

17.b, DnYouEv«UuNuerlonCo:naLem( iid

1H.WH HA)IEYOU EVERINYOURUFEBEENDIAGNOSED\MTH HAD, OR DO YOU PRESENTL! ¥§HAVE g'ﬂi‘EF ;

for every condi - the EXPLANATION! wo;gmnmm PREVIOUSLY REPOR 2 the

V‘Wmamawmummmm hasbmmehangehyouy iticre 2 .
{3} Frequent or severe headaches . Jo.0) Dl-leartorvasunartmbhw B “‘“ T [J:Military medical discharge .
5.01{00 Dizziness or fainting spet Lt 3 Medical rejection by military service
<.{1{[1 Unconsciousness for any reason  §L. [} 3 Rejection for life or health insurance
407 |0 Eye o vision trouble except glasses £ Admission to hospétal -
.03 |7 Hay fever or allergy | Other Mness, disabiiity, or surgery
1. 13 Asthma or lung disease - o .

el v?ﬁ'le intoxicated by, while impaired by, of while under the YealNo « istory of nontraffic
‘to&ofanyeonvmn(s)oradmnistmhve agion(s) involving an w010 2 S
iving privileges or sdemeanors or felonies).
‘at an sducational or a rehabilitation program " (o )
19. Visits to Health Professional Within Last 3 Years. _ . .. DYes(ExplaanBelow) O Ne See Instructions Page .
“Date T | Nme.Addna,andTypeofHealthmessslonalCousultad 3 T ‘Reason )
—NOTICE— 70, Appiicant’s National Driver Register and Cerlifying Declarations ‘
mﬂ““;"‘“““m“ lmwammmmmmmmumMammusmmmamvmmmmbmrm
i """”‘”e ke suidovartad ® g to ey detviewy record: - This tion for a single actess 1 the information contained in the NOR o
agency sod United States} " yopy ® ided in this application.. Upon my request, the FAA shall make th information received from the NDR, if any, available for
*""'W‘V&A ""’“‘{’!y“‘s'f"& My review and writlen.comynent. Authority: 23 U.S. Code 461, Note. .,
M|ﬁwdevwmb:?m&'m' . 'NOTE: -ALL persons using this form must sign . NDR consent, howaver, does not apply unjess this form is used as an
“’d'”m”e' any faise, fctiions application for Medical Certificate or Madical Certificate and Student Piiot Certificate.
N W‘"‘“" iatements  ge| | hereby certity that af and d by mie 6n this application forn ene complets and true to the best of my knowledge, and |
' repménmuenny.my‘be agreematﬂnymbbewnsmredpanofhemwissuamofmyFMwbﬁcatebme ) fave alsa read and understand the Privacy Act
" |fined up 1o $250,000 or impri this form.
not more than 5 years, or both, sonamreoprpﬁm lDale i
(18 U:S: Code Secs. 4001, 3571, |~ v - - - : T NEARA]

FAA Form 8500-8 (3.99) Supersedes Previous Editon NSN: 0052-00-870-6002
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4. 2.3 B IRAFAT 8

4.2.3.1 £ A B 8-2 = EEL@MA K ETIEIE L

4.2.3.2 RV EFEHOTERERG > K FLE - 2 F5HKE - L1
EREH > @R FRHAKFHFM - R A - FEEAT A
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4. 2. 3. 3 ARYEMEIFIE St B3l S By ~ Aok B IR - BB RAE B AL 0 R4t
HHEGFEM

4.2.3. 4 AEHEZEMNOTAM R &% -
"Airport rescue and Fire fighting service protection
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AHA/ACC Scientific Statement ’

Assessment of Cardiovascular Risk by Use of
Multiple-Risk-Factor Assessment Equations

A Statement for Healthcare Professionals From the American Heart
Association and the American College of Cardiology

Scott M. Grundy, MD, PhD; Richard Pasternak, MD; Philip Greenland, MD;
Sidney Smith, Jr, MD; Valentin Fuster, MD, PhD

he past decade has witnessed major strides in the

prevention of coronary heart disease (CHD) throngh
modification of its causes. The most dramatic advance has
been the demonstration that aggressive medical therapy will
substantially reduce the likelihood of recurrent major coro-
nary syndromes in patients with established CHD (secondary
prevestion). The American Heart Association (AHA) and the
American College of Cardiology (ACC) have published joint
recommendations for medical intervestion in patients with
CHD and other forms of atherosclerotic disease (1). A similar
potential exists for risk reduction in patients without estab-
lished CHD (primary prevention). However, the risk status of
persons without CHD varies greatly, aod this variability
mapdates a range in the intensity of interventions. Effective
primary prevention thus requires an assessment of risk to
categorize patients for selection of appropriate intervestions.
The present statement is being published jointly by the AHA
and ACC to outline current issucs and approaches to global
risk: assessment for primary psevention. The  approaches
described in this statement can be used for guidance at several
levels of primary prevention; bowever; the statement does not
attempt to specifically link risk asgessment to treatment
guidelines for particular risk factors. Novetheless, it provides
mucalbackgmundmfotmatxon!hnmbeusedmthc
developmem of new treatment guidelines.

The major and independent risk factors for CHD are
cigarette smoking of any amount, elevated blood pressure,
elevated scrum total cholesterol and low-density lipoprotein
cholesterol (LDL-C), low serum . high-density lipoprotein

This was app by the A Heart A
Sticnce Advisory and Coordinsting Committee in June 1999 and by the
American College of Cardiology Board of Trustees in July 1999. This
docurnent is available on the World Wide Web sites of the Americsn
Heart Association (www. icanheart.org) and the American Coliege
of Cardiology (www.acc.org). Reprints of this document (the complete
guidclines) are available for 35 each by calling 800-253-4636 (US only)
or writing the American College of i ,- Resource Center, 9111
Old Georgetown Road, Bethesda, MD 20814-1699. To purchase addi-
tional reprints: up to 999 copia,un $00-611-6083 (US only} or fax
4]3-665-2671; 1000 or more copies, call 214-706-1466, fax:214-691-
6342, or c-mail pubsuth@heart.org. To make photocopies for personal o¢
educational use, call the Copyright Cleanmoe Center, 978-750-8400.

{3 Am Coﬂ Cardio} 1999;34:1348--55)

© 1999 American Heart Association, Inc and American College of
Cardiology
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cholesterol (HDL-C), diabetes mellitus, and advancing age
(Table 1). The quantitative relationship between these risk
factors and CHD risk has been elucidated by the Framingbam
Heart Study (2) and other studies. These studies (2) show that
the major risk factors are additive in predictive power.
Accordingly, the total risk of a person can be estimated by a
summing of the risk imparted by each of the major risk
factors. Other factors are associated with increased risk for
CHD (Table 2). These are of 2 types: conditional risk factors
and predisposing risk factors. The conditional risk factors are
iated ‘with -in d risk for CHD, although their
causative, independent, and quantitative contributions to
CHD bave not been well documented. The predisposing risk
factors are those that worsen the independent risk factors.
Two of them—obesity and physical inactivity—are desig-
nated major risk factors by the AHA (3,4). The adverse
effects of obesity are worsened when it is expressed as
abdominal obesity (5), an indicator of insulin resistance.

Clinical Importance of Global Estimates for
CHD Risk
Preventive efforts should target cach major risk factor. Any
major risk factor, if lcft untreated for many years, has the
potential to produce cardiovascular disease (CVD). Nonethe-
less, an asscssment of totsl (global) risk based on the
summation of all major risk factors can be clinically useful
for 3 purposes: 1) identification of high-risk patients who
deserve immediate atiention and intervention, 2) motivation
of patients to adhere to risk-reduction therapics, and 3) mod-
ification of intensity of risk-reduction efforts based on the
mtnlﬁskuﬁmb.!’aﬁwhtwqmpose,mmmhxghnsk
because of multiple risk factors may require intensive mod-
ification of =! risk factors to maximize risk reduction.
Guidelines for the management of individual risk factors are
provided by the second Adult Treatment Pane] report (ATP
IT) of the National Cholesterol Education Program (NCEP)
(6), the sixth report of the Joint National Committee (JNC
V1) of the National High Blood Pressure Education Program
(7), and the American Diabetes Association (ADA) (8). Altof
these guidelines are currently endorsed or supported by the
AHA avd the ACC. These reports (6-8) advocate adjusting
the intensity of risk factor management to the global risk of
the patient. In ATP II and JNC VI (6,7), overall risk is
estimated by adding the categorical risk factors. They do not
use 3 total risk estimate based on summation of risk factors
that have been graded according to scverity; this latter

1348
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TABLE 1. Major independent Risk Factors
Cigarette smoking
Elevated biood pressure
Elevated serum total {and LDA) cholesterol
Low serum HOL cholesterot
Diabetes mefiitus
Advancing age

approach has been advocated recently by Framingham inves-
tigators (2). The use of categorical risk factors has the
advantage of simplicity but may be lacking in some of the
accuracy-provided by graded risk factors.

Some researchers and clinicians believe that the symma-
tion of graded risk. factors provides advantages over the
addition of categorical risk factors. For instance, the use of
graded risk factors has:béen ‘recommended in risk-
management guidelines developed by joint: European societ-
ies in cardiovascular and related fields (9). Advocates of this
approach contend that the increased sccuracy provided by the
grading of risk factors outweighs the increased complexity of
the scoring: procedures. If the Framingham system'is to be
used, bowever, its limitations as well as its strengths must be
understood. The AHA’s Task Force oo Risk Reduction
recently issucd a scientific statement (10) that reviewed and
assessed the utility of Framingham. scoring as a-guide to
primary - prevention. The present report expands. on this
assessment and: considers factors that: must. be taken into
account when the Framingham algorithm is used (2).

Primary Versus Secondary Prevention
The present report focuses mainly on risk assessment for
coronary disease. and not on risk for other cardiovascular
ouicomes, . Framingham . scores estimate risk for
without clinical manifestations of CHD (2). Therefore, the

TABLE 2. Other Risk Faclors

Predisposing risk factors
Obesity*t
Abdominal cbesityt
Physical nactivity®
Family history of premature coronary heart disease
Ethnic characteristics
Psychosocial factors
Conditional rigk factors
Elevated serum frigiycerides
Smak LDL partices
Elevated serum homocysteine
Elevated serum fipoprotein(a)
Prothrombotic factors (eg, fibrinogen)
wfasnmatory. maskers {eg, C-reactive protein}
*These risk factors are defined as major risk factors by the AHA (3,4),
1Body weights are currertly defined according to BMI as follows: normal
weight 185-24.9 lmln'l’, overweight 25-29 kg/m® obesity >30.0 kg/m?
fobesity class 1 30.0--34.9, class 1 35.9-39.9, class Ml =50 kg/m?). Abdominal
obesity it defined: according to waist circumference: men >102'cm {>40 in)
and women >88 ¢ (35 10} (5).
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scores apply only to:primary preveation, je, to prevention in
persons without established CHD. Once coronary atheroscle-
rotic disease becomes clinically manifest, the risk for future
coronary events is mouch higher than that for patients without
CHD (6), regardless of otber risk factors, and in this case,
Framingham scoring no longer applies. The AHA and ACC
have issued joint guidelines for the management of risk
factors for patients with established CHD and other forms of
atherosclerotic disease (1).

Definition of CHD
Interpretation of risk estimates for CHD requires a precise
definition of CHD. Framingham estimates traditionally pre-
dict total CHD, which includes angina pectoris, recognized
and unrecognized myocardial infarction, coropary insuffi-
ciency (unstable angina), and CHD deaths. In contrast, many
clinical trials (11-14) that bave evaluated specific risk-
reducing therapies have specified major coronary events
(recognized acute myocardial infarction and CHD deaths) ss
the primary coropary end points. In accord, the recent
Framingham repost (2) also provided estimates for “bard”
CHD, excluding angina pectoris. The inclusion of coronary
insufficiency (unstable angina) and unrecognized myocardial
infarction. (defined by electrocardiography) probably. gives
estimates  of hard CHD that are somewhat higher than
cmnbined:ndpoinxsrqaoﬂedinsevuﬂclinia!hiﬂs(ll-l4).A
recent clinical trial, the Air Force/Texas Coronary Anery Pre-
vestion Study (AFCAPS/TexCAPS) (15), specified acute coro-
nary events, including unstable angina, acute myocardial infarc-

. tion, and coropary death, as the primary end point. This

combined end point probably corresponds closely to the Fra-
mingham study’s definition of hard CHD. Definitions of coro-
nary end points assume critical importance when risk cutpoints
are defined to select patiente for specific. therapies.

Absolute Risk Estimiates

Absolute risk is defined as the probability of developing CHD
over a.given time period. The recent Framingham report (2)
specifies absolute risk for CHD over the next 10 years.
Although absolute risk scores can be used to evaluate
preventive strategies, 4 caveats must be kept:in mind. First,
Framingham scores derive from measuremients made some
years ago; the possibility exists that absolute risk for any
given level of risk factars in the general population may have
changed since that time. Second, absohute risk in the. Fra-
mingham population for any given set of risk factors may not
be the same as that-for all other populations, for example,
those of differing ethnic characteristics. Third, Framingham
risk scores represent average vahes; However, considerable
individual variability in risk exists within the Framinghim
population. For example, sevetal other factors not included in
the Framingham scores potentially modify absolute risk for
individuals (see Table 2). Finally, Framingham scores are not
necessarily: elastic; the magnitide of risk reduction achieved
by modifying each risk factor may not equal (in reverse) the
incrernent in risk: accompanying the factors.
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TABLE 3. Definition of 2 Low-Risk State*

TABLE 4. Global Risk Assessment Scoring

Serum tkai cholesterol 160 10 199 mg/dl.
LBL-G 100 to 120 mg/dL
HOL-C =45 mg/aL. in inen and =55 mg/dL in women
Biood pressure <120 mm Hg sysiolic and <80 mm Hg diastolic
Nonsmoker
No disbetes metitus
*According 10 Framinghem Heart Study {2).

Definition of Low Risk
The Framingham report (2).defined. Jow risk as the risk for
CHD at apy age that is conferred by a combination of sli the
following . parameters: blood pressure <120/<80 mm Hg,
total cholesterol 160 to 199 mg/dL (or LDL-C 100 to 129
mg/dL), and HDL-C =45 mg/dL for men or =55 mg/dL for
women in 2 ‘nonsmoking person with 1o diabetes (Table 3).
This- definition: of low. risk seems appropriate and should be

widely applicable; for cxample, in the follow-up of 350 000 _

screences of the Multiple Risk Factor Intesvention Trial (16),
most of the excess mortality from CHD could be explained by
the presezsice of the major risk factors above these levels. The
NCEP (6) designated a total cholesterol level of <200 mg/dL
(or LDL-C of <130 mg/dL) as a desirable level. Framingham
investigators (2) included total cholesterol levels in the range
of 160 to 199 mg/dL. (and LDL-C of 100 to 129 mg/dL) in
their definition: of the low-risk state. In addition, NCEP (6)
recognized an LDL-C level of =100 mg/dL as optimal and as
the - goal - of  therapy “for: secondary prevention. This level
corresponds to a total cholesterol Jevel of ~<160 mg/dL. An
clevated LDL-C: level appears to be the primary CHD. risk
factor, because some elevation of LDL seems to be necessary
for the development “of coronary ‘atherosclerosis (17). A
very-low-risk state can be defined as an LDL-C level of <100
mg/dL in the presence of other low-risk parameters (Table 3).
Therapeutic effosts to recstablish a very-low-risk state appear
to' be justified for sccondary prevention (1,6); in primary

prevention; however, a very low LDL-C level is not currently

deemed necessary (6).

Relative Risk Versus Absolute Risk:

Estimations From Framingham Scores
The relative risk is the ratio of the absolute risk of a given
patient (or group) to that of a low-risk group. Literally, the
term relative risk represents the ratio of the incidence in the
exposed population divided by the incidence in unexposed
persons. The denominator. of the ratio can be either the
average risk of the catire: population or the risk of a group
devoid of risk factors. The Framingham definition of the
Jow-risk state provides a useful denominator to determine the
effect of risk factors on a patient’s risk. Both the absolute and
relative risk can be derived from the recently published risk
scoré sheets (2).

The first siep in estimating risk is to calculate the number
of Framingham: points for each risk. factor (Table 4). For
initial assessment, measurements of serum levels of total
cholesterol (or LDL-C) and HDL-C are required (2). The
points for total cholesterol instead of LDL-C are listed in

fisk Points
Risk Factor ‘Men Women
Age.y
<34.

|
-
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168-198 ] 0
200-239 1 1
240-2719 2 2
2280 3 3
HOL cholesterol, mo/dt

<35 2 5
35-44 1 2
45-49 [ 1
50-59 0 ]
260 -2

-3
Systolic blood pressure, mm Hg ;
<120
120-129
130-138
140-159
>160
Diabetes
No
Yes 2 4
Smoker
No L] 0
Yes 2 2

Adding up the points
Age

Cholestern
HL-¢
Blood p
Diabetes
Smoker

Total points

WN - oo
W -

o
<

Table 4 becsuse some of the Framingham database did not
inclede LDL-C. Hence, total cholesterol gives more robust
estimates. Evaluation for cholesterol disorders requires mea-
surement of LDL-C, which is also the primary target of
cholesterol-lowering therapy (6). The biood pressure value
used in scoring is that obtained at the time of assessment,
regardless of whether the patient js laking antibypertensive
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1 8 6 o NEN 3% | 25%
12 8 9 6 28 | 37% | 30%
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Figure 1. Relative and absolute risk estimates for
CHD in men as determined for Framingham scor-
ing (2). The number of Framingham points is
derived as shown in Table 4. Relative risk esti-
mates for each age range are compared with
baseline risk conferred by age alone (in the
absence of other major risk factors). Relative risk is
graded and color coded to include below average,
average, moderately above average, and high-risk
categories. Distinctions in relative risk are arbitrary.

* Low absolute risk level = | 0-year risk for total CHD end points for a person the ssme
age, blood pressure < 120/<80 mmHg, total cholesterv] 160-199 mg/dl., HDL-C >45 mg/dL,
aonsmoXker, no diabetes. Percentages show 10-year absolute risk for total CHD end points.

1t Points = number of points estimated from Tabie 4

3 10-year absolnte risk for {otal CHD end peints estimated from Framingham data

corresponding to Framingham points (Table 4)

Average risk refers to that observed in the Fra-
mingham population. Absolute risk estimates are
given in the 2 right-hand columns. Absolute risk is
expressed as the percentage likelihood of develop-
ing CHD per decade. Total CHD risk equates to all
forms of clinical CHD, whereas hard CHD includes
clinical evidence of myocardial infarction and coro-
nary death. Hard CHD estimates are approximated
trom the published Framingham data (2).

9 10-ye=r absolute risk fur bard CHD end points approximated from Framisghsm dats

corresponding to Framingham puints (Table 4)

Color Key for Relative Risk
Yellow
Below Average risk | Moderately above High risk
Average risk i rage risk

drugs. The average of several blood pressure measurements is
needed for an accurate determination of the baseline level.
Finally, in the present report, Framingham risk scores for
bordetline elevations have been modified to assign stepwise
incremental risk in accord with current NCEP (6) and INC VI
(7) guidelines. Failure of Framingham scores to identify
stepwise increments in risk in borderline zones probably
reflects the relatively small size of the Framingham cohort.
Diabetes is defined as a fasting plasma glucose level >126
mg/dL, to conform with recent ADA guidelines (18); in the
Framingham study, diabetes was defined as a fasting glucose
level >140 mg/dL. The designation of “smoker” indicates
any smoking in the past month. The total risk score sums the
points for each risk factor.

Risk ratios, relative to the low-risk state (Table 3), are
shown for men in Figure 1 and for women in Figure 2; for
each age, the number shown gives the relative risk. In
addition, 10-year absolute risk values are shown for both total
and hard CHD. The definition of hard CHD is that used by
Framingham investigators; values shown for hard CHD are
approximately two thirds those for total CHD, which are in
accord with the recent Framingham report (2). Gradations of
increasing relative risk are given in color. At the midpoint of
this gradation is the average risk for the Framingham cohort
for each age range. Ratios above average are divided into
moderately high relative risk and high relative risk. A 3-fold
increase in relative risk above the lowest risk level is
designated moderately high risk; a 4-fold or greater increase
is called high risk. Absolute risk levels rise progressively with
age, even in the absence of risk factors.

Relative risk is useful for providing the physician with an
immediate perspective of a patient’s overall risk status

relative to a low-risk state. This perspective can be helpful as
a frame of reference for both physician and patient. More-
over, relative risk probably can be used to compare risk
among individuals in populations in which baseline absolute
risk has not been established. Absolute baseline risk (low-risk
level) almost certainly varies among different populations,
but the relative contributions of individual risk factors to total
risk appear to be similar among all populations. Although the
comparability of relative risk has not been proven rigorously,
examination of available data from different epidemiological
studies (19-28) suggests this to be the case.

It is apparent from Figures 1 and 2 that the relative risk
associated with a given set of risk factor levels (expressed as
a single Framingham number) declines with advancing age.
At the same time, 10-year absolute risk rises with aging. Both
changes have implications for prevention. Higher relative risk
estimates in young adults are an indication of the high
long-term risk accompanying the risk factors; they point to
the need to institute a long-term risk-reduction strategy. On
the other hand, the increasing absolute risk that accompanies
advancing age reveals the opportunity for reducing absolute
short-term risk by an immediate aggressive reduction of risk
factors in older people. However, the best candidates for
aggressive risk reduction among older patients may be
those with moderately high or high relative risk. Recent
guidelines have emphasized absolute risk estimates for use
in treatment guidelines. Even so, the utility of relative risk
estimates for areas of primary prevention that are most
contentious, specifically, in young adults and elderly
patieats, should not be overlooked in the development of
future guidelines.
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[Age [40-44 [4549 [50-54 | 5559 | 60-64 | 63-69 | 70-74
(Lom: @%) | 3%) [(5%) | (T%) | (8%) | (8%) | (8%) | Speivic | hstuic
[tevel:
Total tard
Points cHot cnofl
+ ! _ N
o 0 i 2% | 1%
i . __la2» %
2 3% | 2% |
3 3% | 2%
4 0 A% | 2%
5 4% | 2%
| 6 3% | 2%
7 3.0 6% | 3%
8 35 | 23 0 % | 3%
9 N 2.7 8% | 3%
10 33 | 20 10% | 4%
11 22 | 16 1% | 7%
[ 12 26 1 19 | 1.6 6 6 13% | 8%
13 9 21 19 | 19 9 15% | 11%
14 90 6.0 6 26| 23 | 23 | 23 18% | 13%
15 0.0 6 0 29 | 25 | 25 | 25 | 20% | 15%
16 6 8.0 8 3.0 30 [ 30 | 24% | 18%
217 9.0 9 4 >27% | >20%

* Low absolute risk level = 10-year risk for total CHD end points for a person the
same age, blood pressure < 120/<80 mmHg, total cholesterol 160-19% mg/dL, HDL-C
255 mg/dL, nonsmoker, no diabetes. Percentages show 10-year absolute risk for total CHD

Figure 2. Relative and absolute risk estimates for
CHD in women as determined for Framingham
scoring (2). The number of Framingham points is
derived as shown in Table 4. Relative risk esti-
mates for each age range are compared with
baseline risk conferred by age alone (in the
absence of other major risk factors). Relative risk is
graded and color coded to include below average,
average, moderately above average, and high-risk
categories. Distinctions in relative risk are arbitrary.
Average risk refers to that observed in the Fra-
mingham population. Absolute risk estimates are
given in the 2 right-hand columns. Absolute risk is
expressed as the percentage likelihood of develop-

end points.

t  Points = number of points estimated from Table 4

t  10-year absolute risk for total CHD end points estimated from Framisgham data

ding to Fr ham points (Table 4)

corresp

ing CHD per decade. Total CHD risk equates to all
forms of clinical CHD, whereas hard CHD includes
clinical evidence of myocardial infarction and coro-
nary death. Hard CHD estimates are approximated
from the published Framingham data (2).

§  10-year absolute risk for bard CHD end points appr d from Fr

data corresponding to Framingham points (Table 4)
Key for Relative Risk

Below Average risk

T Yellow
| Moderately above High risk
average risk | average risk

Absolute Short-Term Risk

Estimates of short-term risk (absolute risk in the mext 10
years) are potentially useful for the identification of patients
who need aggressive risk reduction in the clinical setting.
Patients at high short-term risk may need pharmacological
agents to control risk factors. The precise level of absolute
risk that defines a patient at high short-term risk has been an
issue of some uncertainty and involves a value judgment.
Theoretically, this level of risk justifies aggressive risk-
reduction intervention and is set through an appropriate
balancing of efficacy, costs, and safety of therapy. Over time
and depending on economic considerations, the thinking
about this critical cutpoint of risk may change. Furthermore,
little dialogue has occurred in the United States regarding the
process of choosing a single absolute risk cutpoint for high
short-term risk. The NCEP has taken the lead in adjusting the
aggressiveness of cholesterol-lowering therapy to the abso-
lute risk of patients, The NCEP identified patients having
established CHD and other atherosclerotic disease as being at
very high risk and deserving of aggressive therapy. For
primary prevention, LDL-C goals were established by count-
ing risk factors, but they did not define absolute risk in
precise, quantitative terms. Future guidelines for risk reduc-
tion in the United States likely will put greater emphasis on
quantitative global risk assessment.

Recently, guidelines of the joint European Societies (9)
have identified high short-term risk as an absolute risk that
imparts a >20% probability of developing CHD in the next
10 years. Once a patient reaches this threshold of risk,
guidelines similar to those for secondary prevention are
triggered. This threshold may be reasonable, but several
comments must be made about how the European guidelines
were derived. The authors (9) made use of older Framingham
risk equations, (29) but their own risk estimates were based
only on age, cigarette smoking, blood pressure, and total
cholesterol. HDL-C levels were not included. Framingham
risk equations (2,29) consistently include HDL-C, which is a
powerful independent risk factor. The absence of HDL-C as
a risk factor in European guidelines must be considered a
limitation. As previously mentioned, European guidelines (9)
used Framingham’s total CHD as the coronary end point, which
is a liberal coronary outcome and lowers the barrier to initiation
of secondary-prevention guidelines. Irrespective of these details,
there appears to be considerable consensus in the European
cardiovascular community that a 10-year risk for clinical coro-
nary end points of >20% justifies the category of high short-
term risk. One concem about European guidelines is that
although they creatively bridge the gap between primary and
secondary prevention, they seemingly deemphasize the need for
long-term primary prevention in the clinical setting.
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Absolute Long-Term Risk

Framingham scoring does not directly project long-term risk
{>10 years), although such risk can be approximated by the
summing of risk scores over successive age categories and
the subtraction of those persons removed by baving CHD
events. Thus, 20-year risk should be at least twice the 10-year
risk. An important aim of primary prevention is to reduce
CHD over the long term and not just over the short terms. For
3 patient in the age range of 50 to 54 years, a 20-year
projection of absohite risk may be of more interest to both the
physician and the patient than a 10-year projection. Such a
patient whose 10-year risk for CHD is 15% may not qualify
as being at high short-term risk, but this same patient has a
>30% probability of developing CHD before age 75. This
Iatter projection needs to considered when primary preven-
tion strategies are planned.’

Another critical point to make sbout long-term risk is that
any single coronary risk factor, eg; cigarette smoking, hyper-
tension, high serum cholesterol, or diabetes, can lead to
premature CHD (or stroke) if 1eR untreated over a period of
mauy years. Therefore, each of the major risk factors deserves
intervention in the clinical setting, regardless of the short-
terin absolute risk. The centerpiece of Jong-term risk reduc-
tion is modification of lifestyle habits, eg, smoking cessation,
change in diet compesition, weight control, and physical
activity (30). Nonetheless, in patients in whom long-term risk
is high, the use of drugs for treatment of hypertension or
serum cholesterol disorders may be wamranted, as described in
INC V1 (7) and ATP It (6), respectively.

Severity of Major Risk Factors
Framingham scoring takes into account gradations in risk
factors when estimating absolute risk. The scoring does not
adequaiely account for severe abnormalities of risk factors,
eg, severe hypertension, severe hypercholesterolemis, or
heavy cigarctte smoking. In such cases, Framingham scores
can underestimate absolute risk. This underestimation is
particularly evident when only 1 severs risk factor is present.
Thus, heavy smoking (31) or severe hypercholesterolemia
(32) can lead to premature CHD even when the summed score
for absolute risk is not high. Likewise, the many dangers of
prolonged, uocontrolied hypertension are well known, These
dangers underscore the need to control severe risk factors
regardless of absolute short-term risk estimateg.

Diabetes Mellitus as a Special Case in
Risk Assessment
That disbetes mellitos is a major risk factor for CVD is well
established (2). Both type I diabetes (33) and type 2 disbetes
(34) confer 2 heightened risk for CVD. Type 2 disbetes is of
particular concern becsuse it is so common and usually
occurs in persons of advancing age, when multiple other risk
factors cocxist. There is a growing consensus that most
patients with diabetes mellitus, especially those with type 2
diabetes, belong in a category of high short-term risk. When
the risk factors of diabetic patients sre summed, their risk
often approaches that of patieats with established CHD (35).
The absolute risk of patients with type 2 diabetes usually
exceeds the Framingham score for hyperglycemia because
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other risk factors almost always coexist. Another reason to
clevate the patient with diabetes to a higher risk category than
suggested by Framingham scoring is the poor prognosis of
these patients once they develop CHD (36). These factors
point to the need to intensify the management of coexisting
risk factors in patients with diabetes (7,37). These consider-
ations about the very high risk of patients with diabetes apply
to ethmic groups that have a relatively high population risk for
CHD. The inclusion of patients with type 2 diabetes in the
very-high-risk category may not be appropriate when they
belong to ethnic groups with » low population risk.

Absolute Risk Assessment in Elderly Patients

One of the more prominent features of the Framingham risk
scoring is the progressive increase in absolute risk with
advancing age (Figures 1 and 2). This increase undoubtedly
refiects the cumulative nature of atherogenesis. With advanc-
ing age, people typically accumlate increasing amounts of
becomes aﬁ*gﬂmfuﬁmemxym(”-w).
Framingham scoring for age reflects this impact of plague
burden on risk. Still, aversge scores mask the extent of
variability in plaque burden in the general population. To
apply average risk scores for age to individual paticnts may
lead to miscalculation of true risk, particularly because
Framingham applies so mch weight to age as a risk factor,
Miscalculation of risk could Jead to inappropriate sélection of
patients for aggressive risk-reduction therapies. This fact
points to the nced for flexibility in adapting treatment
guidelines to older persons. The tempering of treatment
recommendations with clinical judgment becomes increas-
ingly important with advancing age, particularly afier the age
of 65. In the future, measures of subclinical atherosclerosis
may improve the accuracy of global risk assessment in older
paticnts. When risk scoring is used to adjust the intensity of
risk factor management in elderly patients, relative risk
estimates may be more useful than absolute risk estimates,
Relative risk estimates essentially eliminate the age factor
and -are based entirely on the major risk factors. These
estimates allow the physician to stratify and compare patients
of the same age, and patients at highest relative risk could be
selected for the most aggressive risk management.

Certain Limitations of Framingham Database
Certain features of the Framingbam scores refiect limitations
of the data set. For example, LDL-C and HDL-C levels are
known to be continuous in their correlation with CHD risk.
Presumably because of an insufficient number of subjects in
all categorics, these continuous relationships are not consis-
tently observed between ecach incremental category (2).
Moreover, the assigned scores for each category are not
entirely consistent with the notations for graded risk proposed
by the NCEP (6) and the JNC (7). Framingham scores
probably require adjustment to account for the contimuous
relationship between risk factors and CHD (6,7). As stated
previously, this adjustment was made in Table 4. Finally,
there is no indication that Framingham scoring has been
corrected for regression dilution bias (41); this bias results
from the random fluctuation of risk factors over time such
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that single measures of risk factors systematically underesti-

mate the association between risk factors and CHD.
Prediction scores from Framingham illustrate the substan-

tial difference in CHD risk between men and women before

age 70. The difference between men and women particularly

stands out for hard CHD end points. The diagnosis of angina
contributes a sizable fraction of all CHD end points in
middie-aged women and accounts for the notable difference
between total CHD and hard CHD in this age group.
Nonatherosclerotic anginal syndromes may have been misla-
beled among total CHD end points in some Framingham
women. The relatively small rise in risk for total CHD events
aRer age 55 should not obscure the progressive increase in
risk for hard CHD in older women, Framingham findings on
hard ead points are more consistent with population studies
that show a sharp rise in CHD morbidity and mortality in
women after age 70. Even so, a discrepancy in CHD risk
between men and women persists throughout all age groups.

Use of Conditional and Predisposing Risk
Factors in Risk Assessment

In addition to the major risk factors (Table 1), a series of other
tisk correlates have been identified (Table 2). Their presence
may denote greater risk than revealed from summation of the
major risk. factors. Their quantitative contribution and inde-
pendeace of -contribution to risk, however, are not well
_ defined. Usually, therefore, they are not included:in global
risk assessment. This does not mean that they do not make an
independent coptribution to risk when they are present. A
sizable body of research supports an independent contribution
of each. Their relation to CHD is more complex. than is that
of the major risk factors. In some cases; they are statistically
correlated with the major risk factors; hence, their own
independent contribution-to- CHD may. be obscured by the
major risk factors. In other cases, their frequency in the
population may be 00 low for them to add significant
independent risk for the entire tion; in spite of this,
they could be important causes of CHD in individual patients.
Several of the other risk factors represent direct targets. of
therapy, ecither because they are causes of the  major risk
factors or because circumstantial evidence of a ‘tole in
atherogenesis is relatively strong. Thus, even though these
other risk factors are not recommended for inclision in
absolute risk assessment, their exchision from this function
should not be taken to imply that they are clinically unim-
portant. Their role in cvaluation and management of patients
at risk deserves some consideration.

Obesity

The AHA defines obesity as a major risk factor for CVD (42).
Risk is accentuated when obesity has a predominant abdom-
inal component (5). Obesity typically raises blood pressure
and cholesterol levels (32-44) and lowers HDL-C levels
(43,44). 1t predisposes to type 2 diabetes (5). It also sdversely
affects other risk factors: triglycerides (43,44); small, dense
LDL particles (45); insulin resistance (46,47); and prothrom-
botic factors (48,49). Although' not shown by the Framing-
bam data (2), other long-term longitudinal studies suggest
that obesity predicts CHD independently of known risk

factors. The. association between excess body weight and
CHD ‘scems particularly strong. in white Americans. For
example, in one long-term prospective study (50), men aged
40 to 65 years with body mass index (BMI) 25 to 29 kg/m®
were 72% more likely 1o develop fatal or nonfatal CHD then
were men who were not overweight. In another study (51),
womenwboseBMImﬂtoZSkglm’medaSO%
increase in risk for CHD compared with women with lower
BMis. The overall relation between body weight and CHD
morbidity and mortality is less well defined for Hispanics,
(52) Pima Indians (53), and black American women (54);
cven so, obesity is a risk factor for type 2 diabetes, whick
itself is a risk factor for CHD. Much remains to be leamed
about the biological mechanisms underlying the association
between obesity and CHD, but without question, a strong
association exists, Consequently, obesity is a strong risk
factor for CHD (3) and is a direct target for intervention (5).
Prevention of obesity and weight reduction in overweight
persons are integral parts of the strategy for long-term risk
reduction. The recent report of the NHLBI Obesity Education
Initiative (5) provides a comprehensive guideline for the
management of overweight and obess patients in clinical
practice.

Physical Inactivity

The AHA also classifies physical inactivity s 3 major risk
factor. (4) Many investigations (55), including the Framing-
bam Heart Study (56-59), demonstrate that physical inactiv-
ity confers an increased risk for CHD. The extent to wlich

physical inactivity raises coronary risk independently of the:

major risk- factors 'is uncertain (60). ‘Certainly, physical
inactivity has an adverse effect on several known risk factors

(60). Even though physical inactivity is an independent risk-

factor, physical activity levels are difficult to reliably measure
in individual patients. Foe these reasons, physical inactivity is
not included in quantitative risk assessment. In spite of these
limitations in assessment, previous studies (61,62) docuriient
that regular physical activity reduces risk for CHD, Physical
inactivity constitutes an independent target for intervention.
Physicians shwldenmngenllofthmpmm'sto engage in

trzining. The AHA recently published practical recommen-
dations for exercise regimens designed to reduce risk for
CVD (63).

Family History of Prematare CHD

Thero is little doubt that a positive family history of prema-
ture CHD imparts incremental risk at any level of risk factors.
This association has been shown by the Framingham Heart
Study (64). Nonetheless, the degree. of independence from
other risk factors and the absolute magnitude of incremental
risk: remain uncertain. For this reason, Framingham investi-
gators did oot include family history among the major
independent risk factors. The NCEP (6) counts a_positive
family" history of CHD .as an independent risk factor that
modifies the intensity of LDL-lowering therapy. Regardiess
of whether family history is used to modify risk mansgement
in individual patients, the taking of a family history is
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Other Risk Correlates

Other potential risk factors include elevated concentrations of
lipoprotein(s), fibrinogen, and C-reactive protein. Routine
measures of these risk factors currently are not recommended.
An elevated ‘serum lipoprotein(s) correlates with a higher
incideace of CHD in some studies (102,103) but not in others
(104,105). Furthermore, specific therapeutics to reduce H-
poprotein(a) levels are not available; some investigators have
snggested that an elevated lipoprotein(s) level justifies 2 more
aggressive lowering of LDL-C. An clevated fibrinogen level
also is correlated with a higher CHD incidence (106,107).
Again; no specific therapies are available, except that in
smokers, smoking cessation may reduce fibrinogen concen-
trations (108). Finally, C-reactive protein is promising as a
risk predictor (109,110). The preferred method for measure-
ment appears 10 be a high-sensitivity test (111). C-reactive
protein appears to be related to systemic inflammation;
how,mmnwmhmdhaogm:mm

Implications for Clinical Risk Reduction
Identification of risk factors lies at tbe heart of clinical efforts
to reduce risk for CVD and/or CHD. Every major risk factor
predizposcs to CHD and other cardiovascular events, partic-
ularly if left unattended for long periods. In addition, when
multiple risk factors occur in a single individual, risk is
compounded, which justifies efforts fo estimate global risk.
The summation of contributions of individual risk factors can
be & valuable first step in planning a risk-reduction strategy
for individual patients. This first step should be divided into
2 phases, First, absolute risk should be estimated from the
major risk factors (listed in Table 1). Framinghsm risk
scoring provides an acceptable tool for most non-Hispanic
white, Hispanic, and black Americans. People of South Asian
origin appear to have about twice the absolute risk for any set
of risk factors as whites. In comirast, East Asian Americans
may have a lower abschute risk than other ethric groups in the
United States. Second, when abeolute risk bas been estimated
from: the major risk factors, consideration can be given to
modifying the estimate in the presence of other risk factors
(Table 2). Clinical judgment is required to estimate incremen-
{al risk incurred by these latter factors. Risk estimates are
useful both for short-term, high-risk primary prevention and
for long-texm (or lifetime) primary prevention. Implications
for global risk assessment can be considered for cach.

Short-Term Preveation

tion can be achieved by aggressive reduction of risk factors in
high-risk patients. Clinica! trials have shown that excess risk
<an be reduced by =~33% to ~50% in ~5 years. This is
pammlaﬂy!husewhmmk—mm;mmmmk
ing cessation, blood pressure-lowesing agents, cholesterol-
lowering drugs, and aspirin. Clinical trials strongly snggest
that glucose control reduces the incidence of various cardio-
vasculsr end points in patients with either type 1 diabetes
(112) or type 2 disbetes (113). Other clinical trials (114,115)
strongly suggest that aggressive LDL-lowering therapy re-
duces risk for CHD in patients with type 2 diabetes. For this
reason, detection of patients at high risk, with the aid of

global risk assessment, should be an impostant aim of routine:
medical evalustion of all paticats. Specific therapics for risk
reduction in high-risk patients are: described in the NCEP
ATP I report for cholesterol management (6), the INC VI
report for treatment of hypertetision (7), and by the ADA"s
guidelines for treatment of diabetes mellitus (8). Once appro-
priate therapies are selected, global risk scores can also be
used to help instroct patients and to improve compliance with
preventive interventions.

Long-Term Prevention

Global risk assessment is particularty useful in young and
middle-aged adults for asscssing relative risk and absoluts
long-term risk (Figures | and 2), Even though short-term risk
may not be high in younger patients whe have multiple risk
factors of only moderate severity, long-term risk can be
Wymmmmmwmﬂ
highlight the need for early and prolonged intervention oo
risk factors. In young adults, relative risk ratios belp to reveal
long-tammk,ﬁprc}m Although Jong-term prevention may
not call for the use of risk-reducing drags, it definitely will
reqmnﬁ;emtrodwhonofhfatylemodxﬁunm(ie.mohng
cessation in smokers, weight control, increased phiysical
activity, and a diet low in cholesterol and cholesterol-rising
fats). The AHA provides guidelines to assist healtheare
professionals in the implementation of life-habit modifice-
tions (30). There is a common misconception that most of the
excess risk accumulated over many years can be erased by
aggressive short-term prevention introduced later in life.
Although the use of risk-reducing drugs can significanily
lJower risk when begun in later years, there is no cvidence that
it can retan a patient to the low-risk status of a younger
person. This reduction can only be accomplished by decreas-
ing the magnituds of coronary plaque bunden through long-
term condrol of risk factors. Therefore, appropriate interven-
tion, gnided by risk agsessment that is performed periodically
in early adulthood and early middic age, has the potential to
bring about a significant reduction in loag-term risk.
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undoubtedly important. A positive family history for prema-
ture CHD calls forth the need to test 2 patient’s relatives for
both premature CVD and the presence of risk factors.

Psychosocial Factors )

There has long been an. interest in the contribution of
petsonality and socioeronomic factors to CHD risk. Recently,
specific factors including bostility, depression, and social
isolation have been shown to have predictive value (65-67).
These factors, however, are not included in the Framingham
data and cannot be incorporated: into the model cwrently.
Nonetheless, they might be taken into account in individual
patients when an overall strategy for risk reduction is being
developed.

Ethnic Characteristics

The Framingham population: represesits the world’s most
intensively studied population for cardiovascular risk factors.
This study is of great value in developing population-based
risk estimates in this population. Becanse Framingham resi-
dents arc largely whites of European origin, it is uncertain
whether baseline absolute risk is sishilar to that in other
populations, Available evidence suggests that absolute risk
varies ‘among different populations indcpendently of the
major risk factors. For example, absolute risk among Scuth
Asians (Indians and Pakistanis): living in ‘Western " society
appears to be about twice that of whites, even when the 2
populations are matched for major risk factors (68-70). This
higher baseline risk should be considered when South Asians
living in the United States are evaluated. Available compar-
isons of non-Hispanic white, non-Hispanic black, and His-
panic Americans (71,72) point to a comparable sbsolute risk
status, but large systematic comparisons are in the early
stages. It is also possible that some populations have a lower
baseline: risk. than the whites studied in Framingham. For
example, results of the Honoluln Heart Stody (27) suggest
that Hawaiians of East Asisn ancestry bave only about two
thirds the absohute risk of Framingham subjects. In the Seven
Countries Study (73), the population of Japan exhibited a
much lower risk for CHD for a given set of risk factors than
other populations. Differences in absohte risk among differ-
ent-demographic groups suggest the need for adjustments in

estimates of absolute risk from Framingham scores depend-

may not be transportable to all populations, relative risk
cstimates probably are reliable across groups. To date, com-
parison studies are insufficient to provide quantitative esti-
mates of the ‘adjustments :beeded for Fremingham scores
when they are applied to. individuals from different demo-
graphic’ backgrounds. In spite of the limitations of the
Framingham data, absolute risk estimates s applied to some
populstions seem applicable 10 ‘the- large populations of
- non-Hispanic white, Hispanic, and black Americans in the
Ubited States. For other groups, relative risk estimates still
seemappﬁcable

Hypertriglyceridemin

Framingham- scoring ‘does pot ascribe independence to tri-
glyceride levels in risk assessment. Framingham investigators
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(74) nopetheless have reported that elevated serum triglycer-
ides-are an independent risk factor, as have other reports.
(75-77)- Hypettriglyceridemia is ‘correlated with other risk
factors' (78); howeves, its' degree: of independent predictive
powetudxﬁiaﬂttom&vaalchmalmm ~81)
found that drugs that primarily affect triglyceride-rich hi-
poproteins reduce CHD risk when used with patients with
hypertriglyceridemia. Elevated triglycerides consequently
may become s target of therapy independent of LDL lower-
ing. The reduction of serum triglyceride levels will also
decrease the concentrations of small LDL particles, another
puiative risk factor (82,83). Of course, weight reduction in
overweight patients and adoption of regular exercise by
sedentary persons will lower triglyceride levels, which is one
way in which these changes in lifestyle reduce CHD risk.
Insulin resistance is another risk correlate for CHD (84,85).
The mechanisms of association between insulin resistance are
complex and likely multifactorial. Regardiess, a large portion
of all patients who are candidates for global risk assessment
have insulin registance and its mpanying metabolic risk
factors (the metabolic syndrome). The compouents of this
syndrome include the atherogenic lipoprotein phenotype (el-
evated triglycerides, small LDL particles, and low HDL-C
levels) (78,86), clevated blood pressure, a prothrombotic
state, and often, impaired fasting glucose (87). The metabolic
syndrome is a clinical diagnosis; but the risk accompanying it
can be assessed in large part by Framingham scoring. This
scoring does not count ‘impaired fasting glucose as an
independent ritk factor; although Framingham publications
(88-90) would support doing so. Insulin resistance can be
assumed to be present in & patient with obesity (BMI >30
kg/m’) (46,47 or overweight (BMI 25 to 29.9 kg/m?) plus
abdominal obesity (46,47), especially when accompanied by
clevated plasma triglycerides (78,91), low HDL-C (92); or
impaired fasting ghacose (93). Insulin resistance is acquired
largclyﬂnwghobmtymdpbyualmachvﬂy,nkbwghn

disbetes arc weight reduction (94) and increased physical
activity (95).

Homocysteine
A high serum concentration of homocysicine is associated

in-depth review of the relation between: homocysteine and
CVD (99). Several mechanisms whereby elevated homocys-
teine predisposes to CVD have been postilated. However, it
remains to be proved in controlled clinical trials that a
reduction in serum homocysteine levels will reduce risk for
CHD: In some patients, nonetheless, high levels of homocys-
teine can be lowered by recommended daily intake of folic
acid (99~101). If homocysteine levels are clevated, patients
should be. encouraged to consume the recommended daily
intake of folic acid, as well as vitamins B and B,,. Routine
measurement of homocysteine levels was not recommended
for purposes of risk asscgsment, but measurement iz optimal
in high-risk patients (99).
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Ten years ago, during the U.S:~National
Transportation Safety Board’s (NTSB) inivestigation
of the Avianca Airtines Flight 052 accident, U.S.
Federal Aviation Adaninistration (FAA) air traffic
controllers said that they expected flight crews to use
the specific words “mayday” or “emergency” to
declare an emergency.'?

— whether international procedures and phraseology
for pilot-controller emergency commusications were
adequate. Ore outcome was safety recommendations
to distinguish situations in which an aircraft is in
distress because of low fuel and sitvations in which a flight
crew cannot accept any undue delays because of low fuel.
Otherwise, there was consensus that the procedures and
phraseology were adequate.

Declaring an emergency obligates controllers — under
procedures of the International Civil Aviation Organization
(ICAO), FAA and other civil aviation authorities — to give
maximum assistance and priority bandling to ap aircraft in
distress. The term “priority handling” (and similar terms such
as “traffic priority””) have not been defined officially by ICAO

The investigation considered — among other issues  BIUCIRT I
FOUNDATICN
1947-2C00

Use of Standard Phraseology by
Flight Crews and Air Traffic Controllers
Clarifies Aircraft Emergencies

International Civil Aviation Organization procedures for declaring mayday
or pan pan eliminate ambiguity about an aircraft in distress or an aircraft in
an urgency condition, respectively. Declaring an emergency generates maximum
assistance from air traffic controllers worldwide, but delay in declaring
an emergency may create confusion or narrow the pilot’s options.

FSF Edirorial Staff

or FAA, but “priority” in air traffic control (ATC)
refers to aircraft order of service established by
procedures for determining the order of importance.
Priority handling may be provided to aircraft for
various reasons other than an emergency (for
example, a medical transport mission or search-and-
B rescue operations); nevertheless, specific procedures
9 for declaring an emergency ensure the maximum
level of priority handling.

David Canoles, manager, FAA air traffic evaluation
and investigation staff, said, “In general, all traffic
in the system is handled on a first-come, first-served
basis. Priority handling does not mean urgency or distress, it
simply means no undue delay.

“In an emergency, however, the controller can break all the
rules to assist the pilot.”

Cay Bogquist, chief of the ICAO Air Traffic Management
Section, said that air traffic controllers commonly use priority
in the dictionary sense, but pilots and controliers have come
to understand priority handling to mean specifically a method
of ATC operation in which controllers typically would provide
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direct routing to an airport, would reroute other aircraft to the
extent neoessary to avoid delays and would not use holding
for the aircraft receiving priority handling.*

Boquist said that the following excerpts from ICAQ documents
summarize key concepts of priority handling of aircraft and
pilot-controller authority to take necessary action during an
emergency: .
» “An aircraft known or believed to be in a state of

emergency, including being subjected to unlawful

interference, shall be given priority over other aircraft;™

*  “The approach sequence shall be established in a manner
which will facilitate the arrival of the maximum number
of aircraft with the least average delay. A special priority
may be given to: a) an aircraft which anticipates being
compelled to land because of factors affecting the safe
operation of the aircraft (engine failure, shortage of fuel,
eic.); b) hospital aircraft or other aircraft carrying any
sick or seriously injured person requiring urgent medical
attention; [and,]™¢ :

* “The various circumstances surrounding each emergency
situation preclude the establishment of exact detailed
procedures to be followed. ... Air traffic control units
shall maintain full and complete coordination, and
personnel shall use their best judgment in handling
emesgency situations™?

The action or inaction of pilets and controllers during an
emergency may have immediate safety consequences, and may
affect court judgments about legal responsibility if an accident
occurs. (See “Analysis of U.S. Court Cases Shows Compatibility
of Safety, Legal Responsibility” on page 3.)*

ICAQ procedures for emergency communication do not
“prevent the use, by an aircraft in distress, of any means at its
disposal, to attract attention, make known its position and
obtain heip.””

Specific ICAQ terms — for declaring an emergency and for
telling ATC about an aircrafl in an urgency condition — were
designed 1o be simple but unmistakable signals taught during
the basic training of pilots and air traffic controllers
worldwide.

To declare an emergency, the pilot precedes the message with
the word “mayday,” preferably spoken three times, at the
beginning of the first distress communication. (“Mayday”
comes from the French “m’aidez,” which means “help me.”)

To declare an urgency condition, the pilot precedes the message
with pan pan, preferably spoken three times. (JCAO said that
pilots also can precede each subsequent communication in
distress radio communication or urgency radio communication
with mayday or pan pan, respectively.)'®

Following ICAO procedures, the pilot of the aircraft in distress }i

should transmit on the air-ground frequency in use at the time
(that is, normadly the station communicating with the aircraft ot
in whose area of responsibility the aitcraft is operatiag).
Emergency frequency 121.5 MHz or an alternative aeronautical
mobile frequency can be used “if considered necessary or
desirable,” but some acronautical stations do not guard
continuously the emergency frequency. In using any means
available to attract attention and communicate about the aircraft’s
conditions, the pilot also may activate the appropriate secondary
surveillance radar transponder mode and code. The pilot should
tell ATC, speaking slowly and distinctly, as many of the following
items of information as possible (the exact procedures of a
specific civil aviation authority or airline may vary):

¢ ‘The identification of the station addressed;

= The identification of the aircraft;

* The nature of the distress condition;

* The intentions of the pilot-in-command (PIC); and,
* The present position, altitude and heading.”

Flight crews should expect air traffic controllers to take the
following actions:

. Acknowledge immediately the crew’s distress message;

* Take control of the communications or clearly transfer
that responsibility to another controller (and notify the
flight crew);

* Take immediate action to inform other ATC facilities
(and the aircraft operator as soon as possible);

¢ ‘Warn other ATC facilitics to prevent the transfer of non-
related communications to the frequency in use for
distress communication;

* Possibly impose radio silence on that frequency for either
all stations of the mobile service (that is, all aiscraft and
ground facilities) in the area or for any station that
interferes with the distress traffic; and,

¢ Announce the termination of distress communication and

of radio silence, if imposed.!?

ICAO’s policy on languages to be spoken in international
aviation is that the language of the ground station (typically
the language of the country in which the station is located)
determines the primary language to be used in air-ground
communications. If English is not the language of the ground
station, however, ATC services in English should be available
on request. English, in effect, serves as a universal medium of
radio communications.”

[
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Analysis of U.S. Court Cases Shows
Compatibility of Safety, Legal Responsibility

Two aviation principles — that the pilot-in-command (PIC)
of an aircraft has authority for the safe conduct of flight and
that pilots may exercise emergency authority to deviate from
the normal regulations and clearances — are among many
that come into play when U.S. courts delermine legal
responsibilities following an aircraft accident.

Declaration of an emergency by either a flight crewmember
or an air traffic controliar may become a pivotal element of
judging whether an aviation professional exercised the
degree of care expected by society — by foliowing applicable
regulations and standard operating procedures, for example.

Steven Riegel, a senior aviation counse! in the U.S.
Department of Justice, in 1997 analyzed the legal
responsibilities of pilots and air traffic controllers in the context
of in-fiight emergencies by reviewing the relevant laws and
regulations, discussing 10 court cases that involved pilot-
controller emergency communication and citing several dozen
court decisions that have set legal precedents.’

Based on his experience representing U.S. air traffic
controllers in legal matters, Riege! said that typically
controllers expect to handle alrcraft emergencies as part of
their normal services to pilots, focus on assisting pilots who
declare an emergency and do not want to generate
unnecessary paperwork.

Riegel said, “Air traffic controllers are trained to provide
maximum assistance to pilots in an emergency situation,
but the majority of controllers are not pilots, and no controller
can be as familiar as the piiot with a particular pilot's
situation, capabilities and needs in an emergency. Therefore,
the more specificity in a pilot's request, the better the
controllers can accommodate the requests”

Riege! made the following points among the findings in his
analysis:

« Pilots and air traffic controllers have concurrent
responsibilities for the safety of an aircraft fight and
passengers;

.

The pilot and the air tratfic controfler switch roles in
some respects after the pilot declares an emergency.
That is, the PIC then tells air traffic control (ATC) his
or her intentions, deviates from normal rules and
clearances as necessary, and obligates air traffic
controliers to provide maximum assistance to enable
the flight crew to conduct the flight via the course of
action determined by the PIC;

* In the United States, Federal Aviation Reguiations
{FARs} have the force and effect of law, and the

recommended procedures adopted by the
International Civil Aviation Organization may be
significant in establishing in court the standard of care
expected of aviation professionals;

* U.S. courts have held that the authority of the PIC
inctudes presumptions that aircraft pilots will handle
unusuatl and unexpected occurrences appropriately,
will exercise discipling on the flight deck, will be
cognizant at all times of any hazards that they can

perceive (and declare an emergency when’

appropriate), and will reject any ATC vectors,
instructions or clearances that would jeopardize
safety;

« Litigation involving the actions of air traffic controllers
may consider whether ATC met the standard of care
of maximum assistance after declaration of an
emergency, but controllers have not been expected
to have known an alrcraft's situation beyond what has
been communicated by the flight crew or has been
reasonably apparent {for exampie, by observing the
aircralt using radar);

« - Alr traffic controllers must warn aircraft to avoid a
hazard when they are aware of the hazard, but they
are not necessarily negligent when they deviate from
guidelines issued by FAA, do not warn pilots about
something that the pilot should know in ordinary
circumstances, or do not anticipate that an aircraft
emergency will develop from the limited information
that they have received;

* FAA personnel can assume that pilots will know and
follow all FARs applicable to the flight operation, will
exercise their best judgment and, to a reasonable
degres, will provide information that is relevant to the
pilot's decision making; and,

« 1.S. courts have not accepted arguments that pilots
shouid be exempt from enforcement action if they
declared an emergency and this action was, in reality,
not related to an in-flight emergency that required
immediate atiention. ¢

— FSF Editorial Staff

Reference

1. Riegel, Steven. “In-flight Emergencies: Legal
Responsibilities of Pilots and Air Traffic Controllers.”
Paper presented atthe 31st annual Southern Methodist
University Law Symposium, Dallas, Texas, U.S.,
February 1997.
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Describing the need for a universally available language, ICAO
said, “It is always possible that an emergency may require
communication with a ground station not foreseen in the
original planning [of crewmember assignments by language
qualification}, and that the handicapping or prevention of such
emergency communications by the lack of a language common
to the aircrew and the ground station could lead to an
accident”

Standardized phraseology and communication procedures help
10 compensate for distractions and ambignity of context
inherent in pilot-controller radic communication cven when
English is used. For example, in the 1977 fatal accident
involving two Boeing 747 aircraft on a runway in Tenerife,
Canary Islands, Spain, one pilot’s use of the phrase “at takeoff”
was misinterpreted by a tower controller to mean that his
aircraft was ready for takeoff when the pilot actually was
beginning the takeoff.

Several civil aviation authorities, international aviation
organizations, controllers and pilots said that they believe that
ICAO procedures for pilot-controller emergency
communication work well. They said that in current practice,
the following commonalities, and a few différences, are
significant:

* ICAO procedures and phrascology for declaring an
emergency are well documented, but many flight crews
use altcrnate phraseclogy in their first language if
circumstances permit;

* Air traffic controllers in some countries are receiving
more training to be alert to signs of an aircraft emergency

or impending emergency, to question flight crews and

to declare an emergency for the flight crew in some
situations;

* Some said that ICAO phraseology for communicating
an urgency condition apparently is not used, or not used
appropriately, by many flight crews;

Hesitancy or reluctance to declare an emergency was
not considered 1o be a significant issue for airline pilots,
especially in the United States and most of Europe;

= Flight crews do not gain anything significant by not
declaring an emergency when circumstances indicate
that they should do so; and,

* The universal, overriding objective of ATC is to provide
assistance, not to enforce regulations, when an aircraft
is in a distress situation or an urgency situation. Typically,
declaring an emergency does not carry any penalty and
does not prompt an automatic investigation of the
emergency, because civil aviation authorities want to
encourage pilots to request ATC assistance at the earliest
possible time. Flight crews might be expected to

document what occurred for their airline and/or civit :
aviation authorities, bowever, and may not be exempt '
from regulatory enforcement action for other reasons.

Accident Focused Attention on
Issues in Declaring an Emergency

The following statements concerning pilot-controller
emergency communication were part of the discussion in
NTSB’s final report on the Avianca Flight 052 accident:?

¢ “Ifapilot, or flight crew, has a limited English-language
vocabulary, he has to rely heavily on the meaning of the
words he does know. If those words have a vague
meaning, such as the word *priority,’ or if a clear set of
terms and words [is] not used by pilots and controllers,
confusion can occur, as it did in this accident”;

. * “The word ‘priority’ was used in procedures manuals

~ provided by The Boeing Co. 1o the airlines. A caplain
from Avianca Airlines testified that the use by the first
officer of the word ‘priority,’ rather than ‘emergency,’
may have resulted from training at Boeing. The captain
also testificd that airline personnel, who provided flight
and ground instruction to the first officer of AVAQS2,
were trained by Boeing. He stated that these personnel
received the impression from the training that the words
priority and emergency conveyed the same meaning to
air traffic control. ... Also, in its published procedures,
Avianca Airlines uses the term ‘priority’ regarding the
communication of low fuel status”;

* “When [U.S.] ATC controllers were asked the
phraseology that they would respond 10 immediately
when a flight crew indicated a low-fuel emergency, they
replied ‘mayday,” ‘pan pan’ and ‘emergency.” The
controllers stated that, although they would do their
utmost to assist a flight that requested ‘priority,” the word
would not require a specific response and that if a pilot
is in a low-fuel emergency and needs emergency
handling, he should use the word ‘emergency*”;

* “The question also was raised during the investigation
about whether pilots might use such words as ‘priority,’
when they really needed emergency assistance, because
of concern about receiving a flight violation or having
to write a report to the FAA after landing. ... However,
[FAA] said that there would not be unwarranted actions
against any pilot who had declared an emergency and
that if a pilot has an emergency, he or she is encouraged
to declare it”; fand,}

* “The evidence gathered by the [NTSB] during its
investigation of the Avianca accident suggests that FAA
ATC phraseology is not always understood by [non-U.S.]
pilots.”

FLIGHT SAFETY FOUNDATION - AIRPORT OPERATIONS - MARCH-APRIL 2000
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U.S. Airline Pilots Believe Key
Lessons Have Been Learned

Capt. Paul McCarthy, executive air safety chairman for the
Air Line Pilots Association, International (ALPA), said that
the Avianca Flight 052 accident was significant in revealing

the types of problems that might occur in communications
during an emergency."” :

The NTSB report said that the accident flight crew did not
adequately communicate its increasingly critical fuel situation
to the controflers who handled the flight; that the first officer
(who made all recorded transmissions to U.S. controllers)
incorrectly assumed that his request for priority handling by
ATC had been understood as a reguest for emergency
handling; that the captain experienced difficulties in
monitoring communications between the first officer and
ATC; and that the first officer did not use the appropriate
phraseology to communicate to ATC the aircraft’s minimum
fuel status. The Colombia Department of Civil Aeronatics,
in comments on the NTSB report, said that “the control tower
gave no special meaning $o the statement made by the flight
crew ‘And we are running out of fuel, sir’ made during their
missed approach.”

The Avianca Airlines Route Manual coniained the following
information about low-fuel state, said the NTSB report:

* “Advise ATC of your minimum fuel status when ydur
fuel supply has reached a state where, upon reaching
[the] destination, you cannot accept undue delay;

* “Be aware that this is riot an emergency situation but
merely an advisory thatindicates an emergency situation
is possible should any. undue delay occur; {and,}

*  “Be awsre [that] a minimum fuel advisory does not imply
a need for traffic priority.”

The NTSB report said, “After the flight discontinued its
approach to [John F. Kennedy International Airport (JFK), New
York, New York, U.S.,] ... the captain advised the first officer,
‘tell them we are in emergency.” However, the first officer
acknowledged an ATC altitude and heading instruction to the
JFK tower controller, adding © ... we’re running out of fuel.
He did not use the word ‘emergency,’ as instructed by the
captain, and therefore did not communicate the urgency of the
situation. Thus, the controller was not alerted to the severity
of the problem.”

McCarthy said that when an airline pilot declares an
emergency, most often the situation involves one of three
things: a problem with the aircraft, low fuel or the need to
deviate around weather at a time when the controller cannot
give this clearance because of other traffic. Airlines’ standard
operating procedures (SOPs) and emergency training cover
most situations that could be anticipated and the corresponding

decision-making processes. (See “Reports Show' Various
Circumstances for Declaring an Emergency” on page 6.).

McCarthy cited one possible source of misconceptions about,
adverse consequences for an airline captain after declaring an
emergency. If a mechanical anomaly were to occur — such as
a malfunction of flaps — and emergency procedures were
followed to land the aircraft safely, the decision to declare an
emergency would not be questioned. After landing, even if
the pilot could move flaps to the commanded position and
then cycle the flaps normally, this fact would not indicate that
the pilot’s declaration of an emergéncy was unwarranted, he

said. Nevertheless, if the captain failed to make the appropriate-

logbook entries to document an anomaly that the flight crew
experienced, the result could be regulatory enforcement action
or enforcement of policy by the company.

“If you declare an emergency for a2 malfunction and you do
not tog [the malfunction], you have breached your obligation
as a pilot,” said McCarthy. \

Regional Airline Safety Mahager
Finds ATC Proactive in Emergencies

Capt. Deborah Lawrie, flight safety manager of KLM
Cityhopper and chairwoman of the European Regions Airline
Association’s Air Safety Work Group, said that in general, unless
pilots in Europe declare pan pan or mayday, they will not be
given priority handling or emetgency assistance. Lawrie said
that sometimes air traffic controliers recognize that an emergency
situation exists, request clarification and begin appropriate
procedures before the flight crew declares an emergency. Flight
crews should not assume or expect that controllers will interpret
the aircraft’s situation correctly; therefore, flight crews should
declare an emergency promptly, she said.”*

“Certainly you need to register the aircraft’s distress status
or urgency status with ATC to receive the correct priority,”
Lawrie said. “If an aircraft crew has been conducting
communications about a. developing problem, then it is
probable that ATC will treat the situation as an emergency
even before an official declaration of an emergency has been
made by the flight crew.”

Lawrie said that controllers in most parts of Europe commonly
ask flight crews “if operations are normal,” when the crew is
unable to comply with ATC instructions or requests clearance
to return to the departure airport or to divet. In these situations,
ATC may not know whether an emergency situation exists,
she said.

“It is my experience that ATC inquires about emergency status
tather than requesting that pilots declare an emergency or
urgency status,” said Lawrie. “In some cases, the pilot simply
may have overlooked the formality of declaring mayday or
pan pan.”
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E':SF editorial note: The following excerpts from incident

cirDOﬂs and achem reports in the United States describe

coamstances in which airline flight crews and air traffic

hmm“ers declared an emergency or an urgency condition.
© reports have been edited for clarity.]

* “After an engine was shut down due to an engine low-
Pressure light, we declared an emergency and
reqQuested the emergency equipment fo stand by for
landing at [Viracopos Airport, Sao Paulo, Brazil].
[The] Curitiba [Center] controlier had difficulty
understanding our request due to the language barrier
between us. In addition, he did not realize that we
were declaring an emergency. He asked us if it was a
red, yeliow or green emergency.We did not know what
this meant. This resulted in my decision to dump fue!
without notifying air traffic control (ATC). | also failed
to set the transponder to 7700. Not being able to
communicate adequately with ATC greatly increased
Our workload. (Caliback conversation with [the captain
who filed the report] revealed the foliowing information:
[the captain] expresses concern primarily over the fact

that the Curitiba Center controller did not understand
the meaning of the word ‘emergency. This captain
stated ‘emergency’ many times, and it was not until
another aircraft interrupted the communications, about

{the captain’s] words were translated into Portuguese
for the controller, it was then that the controller asked
if this was a ‘red, green or yellow’ emergency. [The
captain] replied, ‘red; as he bslieves that anyone
would, ... He now believes that the problem was purely
r elated to the controller’s failure to understand

emergency. ... In hindsight, the captain states that
he shiould have communicated the fusl dumping to
ATC and set 7700 in the transponder, He also might
have tried'mayday’ and ['pan pan.] [The captain] has
questioned his own actions in this emergency, [and]
he staates that everything was so confusing as a result
of the conversation that transpired.™

"On Meay 7, 1998, about 1920 eastern daylight time, a
Douglas DC-9-32, N948WV, registered to and operated
by Airtran Airlines as Flight 426, {U.S. Federal Aviation
Regulations (FARs)] Part 121 scheduled domestic
:J?SS_Q nger service from Atlanta, Georgia, to Chicago,
llinoiss, encountered turbulence and hait near Calhoun,
Georgyia, while climbing through 20,000 feet, after
gepart}:re from Atianta. instrument meteorological
; onditions (IMC) prevailed at the time, and an
Nstrurnent fiight rules (IFR) fight plan was filed. The
Qircra -t received substantial damage. One flight
rﬁttenf:i antreceived serious injuries, and one passenger
Sceiv-ed minor injuries. The airline-transport-rated
,‘;gpfal B, first officer, two flight attendants, one jump seat
o YO 2and 80 passengers were not injured, The fiight
Figinaxted rom Atlanta, Georgia, the same day, about

Ve minutes after the first emergency declaration, that .

Reports Show Various Circumstances for Declaring an Emergency

1905. The flight crew stated that while at a position
about 50 miles north of Atlanta, they asked for and
received permission from the [U.S. Federal Aviation
Administration (FAA)] air traffic controlier to fly a
heading of 330 degrees to go around weather. This
would take them between two weather returns and also
allow them to follow another aircraft ahead of them.
They had not given the flight attendants permission o
leave their seats, and the captain again called them
and asked them to remain seated. While climbing
through 20,000 feet, they encountered severe hall,
which iasted about five seconds, and moderate
turbulence which lasted about 30 seconds. The three
front windshiekds shattered and the radome separated
from the aircraft. The captain’s {airspeed indicator] and
first officer's airspeed indicator became inoperative, and
it became very noisy in the cockpit. They declared an
emergency with the FAA air traffic controller and asked
for directions to the nearest airport. An approach to
landing was made to Lovell Field, Chattanooga,
Tennessee, with FAA air traffic controllers reporting the
aircraft's groundspeed about every 10 [seconds to] 15
seconds. A landing was made at 1940, and, after
inspection of the aircraft by fire-department personnei,
the aircraft was taxied to a gate.”

*Over the Atlantic [Ocean] at Flight Level (FL) 320,

the first officer came into the cabin to tell me that 1

should come back into the cockpit. | was on my break.

Arriving in the cockpit, the first officer and

international-refief first officer briefed me on the loss

of engine oil in {the] no. 2 engine. The quantity showed

one quart, the engine temperature was slightly higher
than the left engine, and the oil pressure was about
26 pounds per square inch (psi) [1.84 kilograms per
square centimeter] with some dips to below 25 psi
[1.76 kilograms per square centimeter] showing an
intermittent ambes exceedance. Foliowing the
procedures, we increased the left engine to maximum
continuous power and brought {the} no. 2 [engine] to
idle. A [satellite communication (SATCOM)] call was
placed to dispatch and patched into maintenance.
Maintenance advised against running [the] engine in
[the] amber zone for long. At idle, fthe] engine still
went into amber. | made the decision to shut down
ithe] engine, clear the North Atlantic Tracks track,
descend to FL 240 and [divert to Bermuda
International Airport, St. George's, Bermuda]. New
York [FAA flight service station] was notified via a high-
trequency [declaration of pan pan] and an emergency
was declared, We were about two hours [from landing
at the airport,] so the passengers were not informed
of the situation untit one hour out and were given an
excellent briefing by the purser. We briefed a full
emergency landing and the evacuation procedure, but
passengers were given all assurances that the landing
wouid be normal. [The flight crew] restarted [the}

FLIGHT SAFETY FOUNDATION * AIRPORT GPERATIONS * MARCH-APRIL 2000
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engine 20 miles {(37 kilometers) from the airport] and
kept it in reserve ... only adding minimal power on
short final. No red exceedances were noted. Landing
was not overweight and was normal in all respects.
[The flight crew] terminated [the] emergency with [the
airport) tower.™

“Deviating around fthunderstorms] (approximately 40
fnautical] miles {74 kilometers]) south and roughly
paralleling [the] wind, while in cloud with light-to-
moderate turbulence, [the aircraft] encountered fan]
extremely strong updraft that forced auto-disconnect
of [the} autopilot and [an] approximately 2,000-foot
altitude excursion prior to manually stabilizing fthe)
aircraft. No traffic conflict occurred and no injuries or
damage [were] sustained, but [a] significant clearance
deviation occurred. [The captain who filed the repori]
broadcast a [pan pan] message on [the] center
frequency and JATC] immediately recleared {the aircraft
for] ‘block FL 370-410, [The aircraft] returned to FL
370 within approximately two minutes after [the] event.
Turbulence never [was) greater than 'moderate’ even
though [an] updraft of approximately 5,000 feet [1,524
meters] per minute [was] experienced. After situation
assessment and contact with both ATC and company,
{the] flight proceeded with normal operations 1o [the}
destination.™

“On Aug. 9, 1998, about 1253 eastern daylight time,
an Embraer EMB-120RT, N225AS, landed with smoke
trailing from the right engine at the Atlanta Hartsfield
International Airport, Atlanta, Georgia. The airplane
was operated by Atlantic Southeast Airlines as Flight
735, under the provisions of [FARs] Part 121 ang IFR.
Visual meteorological conditions (VMC) prevailed, and
an IFR flight plan was filed. The airfine transport pilot,
copilot, one flight attendant and 23 passengers were
not injured, and the airplane was not damaged. The
flight originated at the Meridian, Mississippi, airport,
at 1212, According to the FAA, while the aircraft was
on final approach, alr traffic controllers observed smoke
trailing from the right engine. They notified the pilot
fand aircraft] rescue and fire fighting (ARFF) and
declared an emergency. The airplane landed on
Runway 27L withoul incident and evacuated
passengers via the stairs. There was no fire

1.

fanding at fthe airport]. The fight crew received multiple.

faults and elected 1o enter a holding pattern at the outer
marker. The flight crew contacted maintenance control
for assistance and was unsuccessful in clearing the
faults. The flight crew then decided to perform a landing
at [the airport], with the knowledge that the thrust
reversers and nosewheel steering would be inoperative.
On short final, the flight crew asked the control tower
for a visual check of the nose landing gear, and was
informed that the nosewhee! was cocked. A go-around
was initiated, and then another fiyby was made. The
nosewheel was reported to be turned 90 degrees. The
cabin crew was notified of an impending emergency
landing and the cabin and passengers were prepared
for the landing. The captain declared an emergency
and initiated the approach. Touchdown was described
as soft, and the airplane stopped on the 10,250-foot:
long [3,124-meter-long] runway with about 2,500 feet
[762 meters) of runway remaining. Damage was limited
1o the nose landing gear tires and sims. The captain
noticed that smoke was drifting up on the right side of
the airplane. ... All passengers were evacuated via the
overwing exits.™®¢ :
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She said that one misconception among some pilots is the
difference between declaring mayday and pan pan.

“ have observed many cases where a mayday is given when
pan pan should be sufficient,” Lawrie said. “Many pilots do
not realize that this distinction is ATC’s way of prioritizing
two or more aircraft with an emergency at the same time.”

She said that from a flight crew’s perspective, the following
factors are most important in deciding to declare an emergency:

¢ Is the aircraft in immediate danger?
* Does the aircraft require immediate assistance?

= Will the aircraft need priority handling during the
approach or during any other phase of flight?

* Will the aircraft need special assistance on the ground?
* Does the crew need any assistance from other parties?

Lawrie said that the following factors are the least important
in deciding whether to declare an emergency:

* Will declaring an emergency inconvenience other
traffic?

* Wil declaring an emergency involve extra expense?

* Will declaring an emergency cause extra paperwork or
other problems afterward?

> Will declaring an emergency cause inconvenience or
interrupt the aircraft’s planned schedule?

“Questions often arise as to whether a sifuation warrants
distress or urgency communication,” said Lawrie. “Often times
— or at least in our company documentition — it is stated
clearly when and which specific conditions require such
communications. For situations not covered in company
documentation, the decision often depends upon the pilot’s
own training or experience as to whether or not he adequately
recognizes an emergency situation.”

Airlines’ Standard
Operating Procedures Affect Pilot
Decisions in Emergencies

Capt. Ashok Poduval, director of flight operations and safety
services for the International Air Transport Association, said
that the SOPs for handling aircraft emergencies arc similar
among airlines, but vary enough that describing universal
practices is difficult. For example, different companies would
have separate procedures on how and when flight crews should
call for company assistance in an emergency, he said.”®

Flight crews typically decide whea to declare an emergency:
based on their assessment of all available information about
the situation, applying memorized checklists for time-critical
and safety-critical sequential actions, conducting challenge-
and-response checklists for many specific types of emergencies
and following expanded post-emergency drills, he said.

Poduval said, “These are all covered in company SOPs. What
should be done {to obtain maximum ATC assistance is {0
follow] the ICAO procedures for emergency communication.
As part of crew resource management, the flight crew also
may be aided by dispatchers, such as in the selection of a
diversion airport and in determining various sources of
assistance.” A dispatcher may have very little involvement or
considerable involvement in handling an emergency, depending
on airline policy, SOPs and related training.

“Pilots appear to have moved away from the strict use of ICAO
phraseology,” Poduval said. “For example, in the United States,
although pilots and air traffic controllers speak English, it is
often spoken very rapidly and there is considerable use of
colloquialisms and American expressions that are often not
understood by international operators within the airspace.”

Current Procedures
Remain Satisfactory

Boquist said that, historically, some airline captains have not
declared an emergency at the earliest possible time.” He said
that this sometimes has occurred because of human factors —
especially initial psychological resistance to admitting the
seriousness of an unexpected turn of events — and sometimes
because of cultural factors.

Boquist said that if a flight crew does not use the correct
phraseology for communicating an emergency, this omission
can result in miscommunication, which is undesirable in an
emergency. For example, some pilots continue to make vague
requests for “priority” from ATC when they are short of fuel,
said Boquist.

“Controllers should recognize that an aircraft in that situation
needs priority handling, but there is no provision in ICAO
phraseology and procedures — other than declaring mayday
— to ensure priority handling and maximum assistance from
ATC,” he said. The term “minimum fuel” — in phraseclogy
recommended by ICAO after the Avianca Flight 052 accident
— means “a situation in which an aircraft’s fuel supply has
reached a state where little or no delay can be accepted” A
note that accompaaies this definition said, “This is not an
emergency situation but merely indicates that an emergency
situation is possible, should any undue delay occur.”™

Boquist said, “No changes were made 1o mayday and pan pan
phraseology or procedures after the accident because the [Avianca]
accident flight crew did not use the language that was available.”
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Global phraseology — including pilot-controller emergency
communications — may be enhanced within a few years by
several international initiatives, however, said Boquist.

“The ICAQ Secretariat has submitted a new proposal to the
Air Navigation Commission to have a new part of the ICAO
Procedures for Air Navigation Services (PANS) assigned
completely to emergencies and contingencies (such as short-
term conflict alert, blocked frequencies and mjnimum safe
altitude warnings),” he said. “This will be reviewed by the
commission in March 2000, then sent to ICAO member states
for comments. This is part of updating the provisions in Rules
of the Air and Air Traffic Services (PANS-RAC)>”

1CAQ also has been involved recently in several initiatives on
worldwide pilot-controller communication. A coordinating
group has presented to the ICAO Secretariat an amendment
proposal to change phraseology in 1ICAO annexes and in the
ICAOQ PANS-RAC, he said.

The Multi-agency Air Traffic Services Procedures
Coordination Group recently compared FAA phrascology and
1CAQ phraseology, he said, and generated a working paper to
be presented to the Air Navigation Commission session in May
2000.

“We have added some. phraseclogy and adopted some FAA
phraseology: Eurocontrol, NavCanada and FAA have worked on
it and will present a revised phraseology for global application;
some of it is emergency communications,” Boquist said.

One objective is to reduce air traffic controllers’ use of non-

ICAQ phraseology in normal operations throughout the world,
he szid.

“There should be no problem for a controlier to undérstand a
pilot who uses standard 1CAO phraseology, and 1 cannot
believe that a pilot would misunderstand ICAO phraseology,”
said Boquist.

He said that, typically, the English phraseology used by
pilots worldwide is not significantly different, but
controllers may use some localized phraseology that is
unfamiliar to pilots who are accustomed to standard ICAO
terms. Nevertheless, this practice affects routine operations
but is unlikely to cause problems in declaring mayday or
pan pan, Boquist said.

“We also have started technical work on a task called
Radiotelephony Speech for International Aviation,” he said.
“The intent is to develop and establish proficiency
requirements, review everything in present provisions and look
at minimum skill levels for the use of common English. It is
something we have never done before.

In an emergency situation after declaring an emergency, people
may not be able to use a standardized English phraseology for

all situations. We are Jooking for- controllers and pilois in the
future to have a common level of English knowledge farrotmne
and emergency aviation communications.”

Boquist said that most of the world’s ATC facilities are
sensitive to flight crews’ requests for assistance and that most
couniries have worked to improve controllers™ ability to
recognize signs of aircraft emergencies and impending
emergencies.

“What we are saying is that if [ATC] believes there to be a
state of emergency, the emergency aircraft shall be given
priority handling over other aircraft,” said Boquist.

An air traffic controller’s ability to recognize signs of an aircraft
emergency and to request nonroutine information in English
from flight crews may be impeded by limited English (or any
nonnative language) proficiency of the controller or the flight
crew. For example, in the American Airlines Flight 965 accident
near Gali, Colombia,. the official accident report of the

‘Aeronautica Civil of the Republic of Colombia said, “When
-‘asked a specific guestion regarding his opinion about the effects

the difference in native languages between the accident flight
crew and approach control may have had, [the controller] stated
that he would have asked the pilots of [Flight] 965 more
detailed questions regarding the routing and the approach if
the pilots had spoken Spanish. He stated that he believed that
his comprehension of the pilot’s transmission was satisfactory,
and that the pilot also understood him. ... The air traffic
controller also stated that the request from the flight to fly
direct to the TULUA VOR, when the flight was [38 nautical
miles] north of Cali [and already had flown past the TULUA
VOR], made no sense to him. He said that his fluency in
nonaviation English was limited, and he could not ask them to
¢laborate on the request.””

Timely communication of an emergency by flight crews is
paramount and must be unambiguous, said Boquist.

“The authority of the pilot-in-command is a universal rule of
aviation,” he said. “There is no requirement for a controller to
question a crew’s decision to declare an emiergency. Itis up to
the civil aviation authority to decide the policy. The emergency
declaration does not imply use of PIC authority to depart from
rules of the air”®

U.S. Controllers Focus on Assistance,
Not Enforcement, in Handling
Emergencies

Maureen Woods, deputy director, Air Traffic Services, FAA,
said that in the United States, regulations and AT'C procedures
have been designed to enable pilots and controllers to respond
safely to an almost infinite variety of aircraft emergencies.?
(See “U.S, Federal Aviation Administration Summarizes
Mayday System” on page 12.)
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Global phraseology — including pilot-controller emergency
communications — may be enhanced within a few years by
several international initiatives, however, said Boquist.

“The ICAQ Secretariat has submitted a new proposal to the
Air Navigation Commission to have a new part of the ICAO
Procedures for Air Navigation Services (PANS) assigned
completely to emergencies and contingencies (such as short-
term conflict alert, blocked frequencies and mjnimum safe
altitude warnings),” he said. “This will be reviewed by the
commission in March 2000, then sent to ICAO member states
for comments. This is part of updating the provisions in Rules
of the Air and Air Traffic Services (PANS-RAC)>”

1CAQ also has been involved recently in several initiatives on
worldwide pilot-controller communication. A coordinating
group has presented to the ICAO Secretariat an amendment
proposal to change phraseology in 1ICAO annexes and in the
ICAOQ PANS-RAC, he said.

The Multi-agency Air Traffic Services Procedures
Coordination Group recently compared FAA phrascology and
1CAQ phraseology, he said, and generated a working paper to
be presented to the Air Navigation Commission session in May
2000.

“We have added some. phraseclogy and adopted some FAA
phraseology: Eurocontrol, NavCanada and FAA have worked on
it and will present a revised phraseology for global application;
some of it is emergency communications,” Boquist said.

One objective is to reduce air traffic controllers’ use of non-

ICAQ phraseology in normal operations throughout the world,
he szid.

“There should be no problem for a controlier to undérstand a
pilot who uses standard 1CAO phraseology, and 1 cannot
believe that a pilot would misunderstand ICAO phraseology,”
said Boquist.

He said that, typically, the English phraseology used by
pilots worldwide is not significantly different, but
controllers may use some localized phraseology that is
unfamiliar to pilots who are accustomed to standard ICAO
terms. Nevertheless, this practice affects routine operations
but is unlikely to cause problems in declaring mayday or
pan pan, Boquist said.

“We also have started technical work on a task called
Radiotelephony Speech for International Aviation,” he said.
“The intent is to develop and establish proficiency
requirements, review everything in present provisions and look
at minimum skill levels for the use of common English. It is
something we have never done before.

In an emergency situation after declaring an emergency, people
may not be able to use a standardized English phraseology for

all situations. We are Jooking for- controllers and pﬂms “the
future to have a common level of English knowledge farrotmne
and emergency aviation communications.”

Boquist said that most of the world’s ATC facilities are
sensitive to flight crews’ requests for assistance and that most
couniries have worked to improve controllers™ ability to
recognize signs of aircraft emergencies and impending
emergencies.

“What we are saying is that if [ATC] believes there to be a
state of emergency, the emergency aircraft shall be given
priority handling over other aircraft,” said Boquist.

An air traffic controller’s ability to recognize signs of an aircraft
emergency and to request nonroutine information in English
from flight crews may be impeded by limited English (or any
nonnative language) proficiency of the controller or the flight
crew. For example, in the American Airlines Flight 965 accident
near Gali, Colombia,. the official accident report of the

‘Aeronautica Civil of the Republic of Colombia said, “When
-‘asked a specific guestion regarding his opinion about the effects

the difference in native languages between the accident flight
crew and approach control may have had, [the controller] stated
that he would have asked the pilots of [Flight] 965 more
detailed questions regarding the routing and the approach if
the pilots had spoken Spanish. He stated that he believed that
his comprehension of the pilot’s transmission was satisfactory,
and that the pilot also understood him. ... The air traffic
controller also stated that the request from the flight to fly
direct to the TULUA VOR, when the flight was [38 nautical
miles] north of Cali [and already had flown past the TULUA
VOR], made no sense to him. He said that his fluency in
nonaviation English was limited, and he could not ask them to
¢laborate on the request.””

Timely communication of an emergency by flight crews is
paramount and must be unambiguous, said Boquist.

“The authority of the pilot-in-command is a universal rule of
aviation,” he said. “There is no requirement for a controller to
question a crew’s decision to declare an emiergency. Itis up to
the civil aviation authority to decide the policy. The emergency
declaration does not imply use of PIC authority to depart from
rules of the air”®

U.S. Controllers Focus on Assistance,
Not Enforcement, in Handling
Emergencies

Maureen Woods, deputy director, Air Traffic Services, FAA,
said that in the United States, regulations and AT'C procedures
have been designed to enable pilots and controllers to respond
safely to an almost infinite variety of aircraft emergencies.?
(See “U.S, Federal Aviation Administration Summarizes
Mayday System” on page 12.)
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of the emergency within 48 hours to the ATC facility, if
requested by ATC [emphasis added by FAA];

“The pilot declaring an emergency can file a report with
the [U.S. National Aeronautics and Space
Administration (NASA)] Aviation Safety Reporting
System (ASRS) and receive limiled immunity from
enforcement action if noncompliance was jnvolved.
Declaring an emergency is not automatically considered
noncompliance, but many pilots file this ASRS report
after declaring an emergency. We support that. Most
pilot-employee groups recommend that after declaring
an emergency, the pilot fill out an ASRS report ‘just in
case’ of some violations;®

“The act of declaring an emergency does not necessarily
initiate an enforcement investigation because [FARs])
91.3(b) allows the pilot to deviate from any rule to the
extent needed to address the emergency. The pilot does
not really gain anything by not declaring an cmergency.
In a lot of cases, the emergency would be declared and
there would not be any subsequent investigation based
on the type of communication that took place. ...
However, if an accident or incident tesults and, as part
of that investigation, the FAA determines that
noncompliance occutred and led to the need for declaring
an emergency, the ajrman could be subject to an
enforcement investigation for noncompliance;

“The intent of the wrilten report requirement is to assure
that pilots use their emergency authority only in
emergency situations and do not attempt to cover up or
elude investigation for noncompliance; for example,
descending below minimums during an approach, then
declaring an emergency to avoid responsibility for
deviating from a clearance or regulation. There is an
[enforcement] element to keeping the system — the
whole process — hornest ... we want to avoid abuse of
the privilege of declaring an emergency. We [would not
want a system in which] by declaring an emergency, the
[circumstances] never would be looked at subsequently.
A report of pifot incapacitation, for example, will trigger
an investigation whether or not an cmergency was
declared. A series of [aircraft emergency] events also
would attract an investigation;

“FAA inspectors are expected to investigate all possible
safety violations any time the inspector has reason to
question compliance. An investigation does not
automatically happen because of 2 declaration of an
emergency. However, if, in the process of reviewing a
reportsent to the [FAA] administrator by the pilot or the
pilot’s company, a violation becomes obvious, that
inspector is mandated to take appropriate action;

“At the time of the emergency, the situation will be
treated as an emergency in accordance with the

responsibility of the PIC. If we find out oth
we would take [enforcement] action — but those
[cases] would be extremely rare. If there was'a}
deviation from ATC instructions, obviously we would.
look at that [and ask if the deviation] occurred before ™ |
the emergency declaration. [FSF cditorial note: In the
United States, for example, FARs Part 91.123(c):
“Each pilot-in-command who, in an'emergency, orin
response to a traffic-alert and collision avoidance
system resojution advisory, deviates from an ATC
clearance or instruction shall notify ATC of that
doviation as soon as possible,”};

* “After the fact, [responsibility for any] investigation
would come back to Flight Service. What we are really
trying to do is capture what happened — to track back
to the root cause, such as a fire or lack of pressurization.
‘We want an open investigative process in terms of what
did occur. We are not necessarily Jooking to take action
against the individual pilot because a regulation was
overlooked; {and,}

* “If the declaration of an emergency or an urgency
situation is part of an overall accident/incident or
compliance investigation, there would be a reference in
the accident/incident report or investigative report that
becomes part of the airman’s record. However, the FAA
does not track how many times a pilot declares an
emergency and does not place such information in the
airman’s permanent record as a specific entry. When
Flight Standards does investigate, we [use the findings
to] make recommendations to the company.”*

Company Philosophies
Influence Pilots During Emergencies
' In Eurocontrol Area

Gilles Le Galo, air traffic management expert in the Safety-
Quality and Standardization Unit of Eurocontrol, said that the
38 countries in the European Civil Aviation Conference
(ECAC) have differcnt legislation, rules, habits and ways of
doing things in some aspects of aviation. Nevertheless, ICAO
procedures and phraseology for communicating an aircraft
emergency transcend these differences. Le Galo said that
company philosophies and expectations can vary significantly,
and may affect pilot decision making.¥

Another factor that might affect a flight crew’s decision to
declare an emergency is a punitive culture of either an airline
or a civil aviation authority.

If a flight crew was hesitant or reluctant to declare an
emergency, one likely cause would be human factors, he said.

“People may express themselves in a way that they believe
will be interpreted as emergency communication,” he said.
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U.S. Federal Aviation Administration Summarizes Mayday System

[FSF editorial note: The U.S. Federal Aviation Administration
(FAA) — through Nicholas Lacey, director, Flight Standards
Service, and Maureen Woods, deputy director, FAA Air Traffic
Services — provided the foifowing summary of FAA palicies
and procedures related to pilot-controfler emergency
communications during airline operations in U.S. airspace]

.

U.S. Federal Aviation Reguiations {(FARs) Part 91.3(a)
said that the pilot-in-command (PIC) of an aircraft is
“responsible for and the final authority as to the safe
operation of that aircraft;”

FARs Part 91.123(a), Compliance with ATC [Air Traffic
Control] Clearances and Instructions, said that a PIC
cannot deviate from a clearance except when an
amended clearance is obtained, in response 1o an
emergency or in response to a traffic-alert and collision
avoidance system (TCAS) advisory;

The FAA Aeronautical Information Manual (AIM) said
that pilots in urgency situations should request
assistance before the situation becomes a distress
situation. A/M 6-1-2(b) said, "Pilots who become
apprehensive for their safety for any reason should
request assistance immediately [émphasis in
originaf};”

If the pilot uses appropriate phraseology - such as

“mayday” — to communicate the nature of the
emergency, or if the pilot clearly communicates a
problem before a distress situation develops, the
controller will have an unmistakable concept of the
pilot's situation and what needs to be done. This
enhances safety by assuring that the flight crew
receives the appropriate ATC assistance for the
situation;

When a pilot declares an emergency, the contralier
will try to determine the nature of the emergency and
the pilot’s intentions. Priority handling by ATC will
continue as long as required to resoive an emergency
situation. ATC assistance may include, for example,
communication with the pilot, coordination with other
sectors and facilities, and communication with other
pilots to assist the flight crew. Supervisory personnel
also wouid be notified to handle coordination and
resource management;

The PIC does not need to declare an emergency to
take action using emergency authority, but after an
emergency has been declared, the pilot is considered
by FAA to be operating under emergency authority.!
The pilot has the final authority regarding the operation
of the aircraft; if unable to comply with ATC clearances,
the pilot has the authority to deviate from the
clearance. By communicating the nature of the

emergency and the pilot's course of action, both the |
flight crew and the controller understand what can be
accomplished and what cannot be accomplished, Air
traffic controllers will accommodate whatever actions
the pilot deems most appropriate whenever a pilot
exercises emargency authority. This may result in the
re-routing or delay of other aircraft;

When a pilot reports a maifunctipn or other unusual
situation, an air traffic controller may ask if the flight
crew is declaring an emergency. Based on information
received from the flight crew, air traffic controliers may
consider that an emergency exists and handle the
flight accordingly. Unless there is some indication that
an emergency might occur, ATC normally would not
take action prior to declaration of an emergency by
the PIC. I there is some indication of an emergency,
the controller will try to find out as much information
as possible to assist the flight crew,

FARs Part 121.557, Emergencies: Domestic and Flag
Operations, said that the PIC may take any action
considersed necessary under the circumstances and
in the interest of safety, and that airline dispatchers
may declare an emergency if they are unable to
communicate with the PIC. On the ground, the
dispatcher and PIC share authority for the flight and
both sign the dispatch release; during flight, the PIC
is the final authority for the conduct and safety of the
flight. if an emergency situation requires a decision
by the PIC, the airline dispatcher must advise the PIC,
ascertain the decision of the PiC and record the pilot's
decision. if the dispatcher cannot communicate with
the PIC, the dispatcher must declare an emergency,
take any action necessary, advise the appropriate ATC
and dispatch facilities, and send a written report to
the FAA administrator within 10 days. When a
controller declares an emergency, dispaichers
normally are not notified by ATC. (Requirements for
supplemental operations under FARs Part 121.559
are similar, but the regulation said that airline
management, not a dispatcher, has the responsibility
in flight following to declare an emergency on behalf
of the PIC.);

When an emergency oceurs, FAA ATC facilities
compile and record the information in their daily record
of facility operations, and prepare a miscellaneous
incident report form that is forwarded to the
appropriate FAA Flight Standards District Office. No
data are collected by air traffic controllers concerning
the incidence of pilots declaring an emergency or the
number of emergencies that are reported;

FAA analyzes events for trends after reviewing pitots’
written reports of deviations, after counseling pilots
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or after investigations of accidents or incidents, This
can result in changes to regulations, to the AIM, to
training requirements and io other documents. FAA
looks for general trends to improve safety, but does
not study the history ot declarations of an
emergency by any specific pilot or compare pilots
who, over their careers, may have declared an
emergency several times; and,

* Wapilot questions the ATC handiing received after
declaring an emergency or after requesting
assistance, the ATC facility may review the tapes
of the exchange. As a resuit, FAA procedures or
phraseology may be changed. Similarly, if a review

indicates some anomaly in training or othe -
certification standards, those areas could be reviewed.:
or changed.¢

— U.S. Federal Aviation Admirnistration
and FSF Editorial Staff

Reference

1. The U.S. Federal Aviation Administration (FAA) cited
U.S. Federal Aviation Regulations (FARs) Parts
91.3(a), 91.3(b), 91.123(a), 121.557(a) and
121.559(a).

“There could be conscious reluctance and unconscious
reluctance. Anyone is sometimes reluctant to admit a difficult
situation; there is a tendency fo underestimate what is
happening to you. This pushes people to not really declare
what they have experienced. There also can be 2 problem of
flight crews or controllers not really knowing the ICAO
provisions ... they really do not know exactly when to declare
what; it is more ignorance than reluctance”

Apparent delay in declaring an cmergency, however, also may
indicate that the flight crew is conducting crew resource
managerent procedures that involve a delay before the flight
crew declares an emergency, Le Galo said.

Le Galo said that there is a possibility in some states that an
air traffic controller might disregard a pilot’s request for priority
handling if specific ICAO phraseology is not used to declare
an emergency, he said.

“No special service would be provided in some parts of Europe
unless very specific words are used to declare an emergency,”
said Le Galo. “In other areas, the situation would be treated as an
emergency by ATC just as if the pilot had declared the emergency.”

Typically, there is no systematic way to determine whether
declaring an emergency was warranted by the circumstances.

“Ihave not really seen an example of second-guessing a pilot’s
decision to declare an emergency,” he said. “If there is not a
big problem for ATC, nothing will happen. If traffic was really
disturbed and subsequent handling by controllers created a
difficult situation to handle with a lot of traffic arovnd —
combined with suspicion that the flight crew overstated the
situation — the occurrence would be subject to inquiry by the
state. I have not heard recently of any case like that, but before
Eurocontrol traffic flow management, general aviation pilots
sometimes made inappropriate requests for ATC priority.”

Eurocontrol has no authority to request that a member country’s
civil aviation authority investigate an aircraft emergency,
however, Le Galo said.

“As far as I know, there would be no automatic review by air
traffic management [ATM] providers if a pilot declared an
emergency; what would occur really depends on the outcome
of the flight,” he said. “If the aircrafi lands safely, then, from
the ATM side, nothing will happen. It will be left to the airline
to decide what the pilot must do. Since Jan. 1, 2000, Eurocontrol
has been requesting occurrence data only to monitor safety levels
and to identify safety trends from an ATM perspective.”

The training of air traffic controllers for positions in
Ewrocontrol’s Maastricht Upper Area Control Center — which
provides air traffic services in the upper airspace of Belgium,
Luxembourg, the Netherlands and part of Germany — includes
an ab initio course that “follows as closely as possible ICAQO
procedures for handling an aircraft in distress or urgency,” said
Le Galo. “Before going to the center for live traffic training,
controllers take a three-week course on handling of all kinds
of emergencies using procedures derived from and closely
aligned with the ICAO provisions.”

There have been a variety of situations that show different
levels of preparedness among ATC facilities in various
European states;, he said.

“Some states of Europe have had aircraft emergencies where
handling by ATC has not been what would have been
expected,” said Le Galo. “This is an issue here that we are
addressing. We would like 1o encourage other states to follow
the example of five or six countries in controller training for
emergencies. One of the big issues is how to assess whether
someone handled an aircraft in distress appropriately, One
of the aviation myths to kill in Europe is that you cannot
train controllers effectively on aircraft emergencies ...
because emergencies never will be the same thing twice and
you cannot say what will happen.”

By studying incident reports from pilots, airlines and ATC, civil
aviation authorities understand better the circumstances of
occurrences in which flight crews declare an emergency. Current
ICAO phrascology for pilot-controller emergency communication
works well and enhances safety when used properly.
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Colombia, to John F. Kennedy International Airport, New
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Airport near Medellin, Colombia. Seventy-three of 156
people on the flight were fatally injured, and the aircraft
was destroyed. NTSB, in its final report on the accident,
said that the probable causes were “the failure of the flight
crew to adcquatcly manage the airplane’s fuel load, and
their failure to communicate an emergency fuel situation
to air traffic control before fuel exhaustion occurred.”
Contributing to the accident was “the flight crew’s failure
10 use an airline operational control dispatch system to
assist them during the international flight into 2 high-
density airport in poor weather.” Also contributing to the
accident was “inadequate traffic flow management by the
{U.S.] Federal Aviation Administration and the lack of
standardized understandable terminology for pilots and
controliers for minimum and emergency fuel states”
NTSB said “windshear, crew fatigue and stress were
factors that led to the unsuccessful completion of the first
approach and thus contributed to the accident.” NTSB said
that among safety issues raised in the report was “pilot-
to-controller communications regarding the terminology
1o convey fuel status and the need for special handling”

The term “declazing an emergency” — while not part of
the official phraseology of the International Civil
Aviation Organization (ICAQ) — is widely understood
to mean that a pilot (or air traffic controller or aircraft
opersator) is formally notifying air traffic control that an
aircraft is in distress. “Distress” in ICAO phrascology
means “a condition of being threatened by serious and/
or imminent danger and of requiring immediate
assistance.”™ In addition 1o the word “mayday” in voice
radio communication, the letter group “SOS”
telegraphed in Morse code, tockets or shells throwing
red lights (fired one at a time at short intervals) or a
parachute flare showing a red light communicate distress
in 1CAO procedures. “Urgency” in ICAO phraseology
means “a condition concerning the safety of an aircraft
or other vehicle, or of some person on board or within
sight, but which does not require immediate assistance ”
{(ICAO Annex 10, Aeronautical Telecommunications,
Volume 2,5.3.1.1) ICAO also said that an urgency signal
will “mean that an aircraft wishes to give notice of
difficulties which compel it to land without requiring
immediate assistance.” ({CAO Annex 2, Rules of the Air,
Appendix 1, 1.2.1) In addition to the word “pan pan” in
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In the United States, U.S. Federal Aviation Administration
(FAA) Order 7110.65L Air Traffic Control 10-1-3 (the
handbook for U.S. air traffic controliers) said, “Provide
maximum assistance t0 an aircraft in distress. Enlist the
services of available radar facilities, the military services
and the Federal Communications Commission, as well
as other emergency services and facilities, when the pilot
requests or when you deem necessary.” Air Traffic Control
10-1-1 <. said, “If the words *mayday’ or ‘pan pan’ are
not used and you are in doubt that 2 situation constitutes
an emergency or potential eroergency, handle it as though
it were an emergency.”

ICAO. Annex 2, Rules of the Air, Appendix 1 Signals,
1.1 Distress Signals.

ICAO. Annex 10, Aeronautical Telecommunications,
Volume 2, 5.3.2.1 and 5.3.3.1.

ICAO. Amnex 10, Aeronautical Telecommunications,
Volume 2, 53.2.1.

1CAQ. Annex 10, Aeronautical Telecommunications,
Volume 2, 5.3.2.2 through 5.3.2.5.3.

ICAO. Annex 10, Aeronautical Telecommunications,
Volume 2, Attachment B, “Development of
Radiotelephony Speech for International Aviation,” 1.2
and 1.4, The document said that ICAQ believes that the
current recommended practice on language has many
limitations and that the process of developing a universal
language for aviation must continue to enhance safety.
ICAO said, “In attacking the problem with the sole
objective of obtaining the highest efficiency in air-ground
communication, the cooperation of all states may be
expected and the burden now largely carried by non-
English-speaking countries will be morc equitably
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shared; for the extent of the new language having to be
acquired by non-English-speaking personnel will be
reduced, while the English-speaking states will at the
same time accept the obligation of training their
personnel to keep within the agreed limits in the use of
their own language.” (2.6)

1CAO. Annex 10, Aeronautical Telecommunications,
Volume 2, Attachment B, 1.4.

Cushing, Steven. “Pilot-Air Traffic Control
Communications: It’s Not (Only) What You Say, It’s How
You Say It” Flight Safety Digest Volume 14 (July 1995).
Airclaims said that on March 27, 1977, a KLM Royal
Dutch Airlines Boeing 747-200B during takeoff struck
a taxiing Pan American Boeing 747 at Los Rodeos
Airport, Tenerife, Canary Islands, Spain. All 14
crewmembers and 234 passengers on the KILM aircraft
were killed. On the Pan American aircraft, nine
crewmembers and 326 passengers were killed, seven
crewmembers and 52 passengers were seriously injured;
and two passengers received minor injuries or no injuries.
Both aircraft were destroyed. Visibility at the time of
the accident was poor with fog and light rain. The
Subsecretaria de Aviacion Civil of Spain said that the
cause of the accident was that the KLM captain
conducted the takeoff without clearance, did not obey a
“standby for takeoff” instruction from the control tower,
and did not reject the takeoff when the Pan American
flight crew said that their aircraft was still on the runway.
Misunderstanding of orders, instructions, and low ceiling
and fog were contributing factors.

NTSB. Aircraft Accident Report NTSB/AAR-91/04,
6465,
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December 20, 1995. The official report of the
Aeronautica Civil of the Republic of Colombia said
that American Airlines Flight 965, a Boeing 757-223,
was transitioning from cruise flight to a very high
frequency omnidirectional range (VOR)/distance
measuring equipment (DME) instrument approach to
Runway 19 at the Alfonso Bonilla Aragon International
Airport (SKCL), Cali, Colombia, when the aircraft
collided with a mountain 53 kilpmeters (33 miles)
northeast of the CALI VOR. Two flight crew members,
six cabin crew members and 151 passengers were
killed. Five passengers survived the Dec. 20, 1995
accident, but one of them later died as a result of injuries
sustained in the accident. The aircraft was destroyed.
The accident occurred at night in visual meteorological
conditions, The report said that “the probable causes
of this accident were: (1) the flight crew’s failure to
adequately plan and execute the approach to Runway
19 at SKCL, and their inadequate use of automation;
(2) failure of the flight crew to discontinue the approach
into CALI, despite numerous cues alerting them of the
inadvisability of continuing the approach; (3) the lack
of situational awarcness of the flight crew regarding
vertical navigation, proximity to terrain and the relative
Jocation of critical radio aids; [and] (4) failure of the
flight crew to revert to basic radio navigation at the
time when the FMS [flight management system]-
assisted navigation became confusing and demanded
an excessive workload in a critical phase of the flight”
The report also said that “contributing to the cause of
the accident were: (1) the flight crew’s ongoing efforts
to expedite their approach and landing in order to avoid
potential delays; (2) the flight crew’s execution of the
GPWS [ground-proximity warning system] escape
maneuver while the speedbrakes remained deployed;
(3) FMS logic that dropped all intermediate fixes from
the display(s) in the event of execution of a direct
routing; [and] (4) FMS-generated navigational
information that used a different naming convention
from that published in navigational charts.”
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command of an aircraft shall, whether manipulating the
controls or not, be responsible for the operation of the
aircraft in accordance with the rules of the air, except
that the pilot-in-command may depart from these rules
in circumstances that render such departure absolutely
necessary in the interests of safety.” (2.3.1) The same
document said, “The pilot-in-command of an aircraft
shall have the final authority as to the disposition of the
aircraft while in command.” (2.4)
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