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Final report on aircraft serious incident

Case no.: 17-018F005

Date: 23. February 2017

Location: During approach to Manchester Airport

pescripion: Declaration of an emergency due to low fuel

Investigation per Icelandic Law on Transportation Accident Investigation, No. 18/2013 shall solely
be used to determine the cause(s) and contributing factor(s) for transportation accidents and
incidents, but not determine or divide blame or responsibility, to prevent further occurrences of

similar cause(s). This report shall not be used as evidence in court.




1. FACTUAL INFORMATION

Location and time
Location:

Date:
Time?:

At 4992 feet MSL', at location 53°304.27°N and
003°3'24.39”"W

23. February 2017
11:14:26

Aircraft

Type:

Register:

Year of manufacture:
Serial number:

CoA:

Engines:

Boeing 757-200

TF-FIP

2000

30423

Valid

Two Rolls-Royce RB211-535E4

Other information
Type of flight:

Persons on board:
Injury:

Damage:

Short description:

Commercial flight

174 (6 crew and 168 passengers)
None

None

Fuel emergency declared after two attempted landings,
one at Manchester Airport (EGCC) and one at Liverpool
Airport (EGGP)

Commander (Pilot Flying)

Age:

Certificate:
Ratings:

Medical Certificate:

Experience:

47 years
ATPL/A
B757/767

Class 1, valid

Total flight hours: 9,072 hours
Total flight hours as Commander: | 1,964 hours
Total flight hours on type: 6,930 hours
Last 90 days on type: 97 hours
Last 24 hours on type: 0 hours

" Mean Sea Level

2 All times in the report are UK local times (UTC+0), unless otherwise stated

—_



First Officer (Pilot Monitoring)

Age: 30 years

Certificate: FCLS.A

Ratings: B757/767

Medical Certificate: Class 1, valid

Experience: Total flight hours: 1,952 hours
Total flight hours on type: 1,348 hours
Last 90 days on type: 139 hours
Last 24 hours on type: 0 hours




1.1. History of the flight

Flight FI440 was scheduled for departure from Keflavik Airport (BIKF) at 08:00Z on
February 23 2017, to Manchester Airport (EGCC).

At the time of the preparation of the flight plan for flight FI440, there were two Flight
Operation Officers (FOO) on duty in the Dispatch department of the flight operator’s
Network Control Center (NCC). One of the Flight Operation Officers (FOO) issued the
original flight plan for flight F1440 at 05:05:29Z.

The planned alternate airport in the flight plan was Liverpool Airport (EGGP).

The Commander initial review of the original operational flight plan package® was at home
early in the morning. Due to winter operation at Keflavik Airport and high wind conditions
at Manchester Airport the Commander decided to call the operator’s Dispatch and request

an additional 1000 kg to the originally planned fuel.

The pilots reported for duty 1 hour and 40 minutes before scheduled departure. According
to the First Officer, in general in his experience, if the flight crew travelled on the same bus
to the airport they usually used the bus trip to review the flight documents and discuss the
flight. The Commander and the First Officer were however not on the same bus to Keflavik
Airport.

An updated flight plan was issued at 06:24:19Z, due to the Commander’s request for one

ton of extra fuel. The scheduled departure in the updated flight plan was 08:00Z.

The aircraft was parked at a remote stand away from the terminal. The crew had to walk
through the terminal to clear passport control before taking a bus to the remote stand.
According to the Commander, he entered the cockpit just over 30 minutes before

scheduled departure.

According to the Commander, he had not seen any Significant Meteorological Information
(SIGMETSs) before the flight, but he knew that it would be windy.

According to the First Officer, they reviewed the weather forecast once they were in the
cockpit and they did not notice any Significant Meteorological Information (SIGMETSs), but

they knew it would be windy.

3 Also called flight documents in the report, as it also includes weather, NOTAMS, airport information
etc.



The take-off was delayed due to de-icing of the aircraft from the scheduled take-off at
08:00Z per the flight plan. The actual take-off was at 08:33Z.

The weather forecast for both Manchester Airport and Liverpool Airport were above
weather minimums. However, SIGMETs were in effect that were forecasted to pass over

the destination and the alternate airport at the estimated time of arrival.

The take-off from Keflavik Airport, the climb, as well as the en-route part of the flight were

uneventful. The Commander was the Pilot Flying (PF) during the flight.

At 10:24:47, as the aircraft descended over Northern England, Manchester Radar*
informed the flight crew of flight FI440 to expect a holding pattern at ROSUN at FL110,
eventually to be vectored for the ILS RWY 23R [at Manchester Airport] with QNH 980.
According to the FDR, flight FI440 had 6.1 tons of fuel remaining at 10:24:47.

Manchester Radar also informed the flight crew of flight FI440, that one aircraft had
executed a go-around [at Manchester Airport]. That aircraft was about to be back on the
frequency and Manchester Radar would inquire the flight crew of that aircraft about their

intentions.

Manchester Radar then stated, that the flight crew of flight FI440 could then make a

decision whether to make an approach themselves [to RWY 23R at Manchester Airport].

About a minute later, the aircraft that had just executed a go-around at Manchester Airport
decided to divert due to having experienced severe wind shear on the approach to

Manchester.

The flight crew of flight FI440 then informed Manchester Radar that they were entering a

holding and would report their intentions within a few minutes (see Figure 1).

At 10:26:31, Manchester Radar instructed the flight crew to enter holding at FL110.

While F1440 was holding at ROSUN at FL110, the flight crew [and crews of other aircraft]
were in communications with Manchester Radar regarding wind at different airports around

Manchester.

4 Air Traffic Control at 118.575 MHz frequency
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Figure 1: Holding at ROSUN at FL110

Manchester Radar reported the following wind conditions:

e East Midlands 260°/38 gusting 56 knots
e Liverpool 270°/40 gusting 52 knots
e Leeds 230°/15 knots

According to the Commander, he became aware of the actual severity of the weather
conditions, resulting in multiple go-arounds at Manchester Airport, when instructed to hold
at ROSUN FL 110.

The flight crew of flight FI440 completed one and a half holding pattern at ROSUN at
FL110, discussing the situation and the option of diverting to Liverpool Airport (EGGP),
before deciding to attempt an approach to Manchester Airport. The flight crew also decided
that if they could not land at Manchester Airport due to the high wind condition, they would
divert directly to Liverpool Airport. The flight crew informed Manchester Radar of their

intentions.

At 10:37:37, Manchester Radar instructed the flight crew of flight FI1440 to leave the holding
and turn right heading 070°. According to the FDR, flight FI440 had just over 5.5 tons of
fuel remaining at 10:37:37.



During the approach to Manchester Airport, the flight crew of flight FI440 and Manchester

Radar discussed that in case of go-around, flight FI440 would be going directly to Liverpool.

At 10:47:59, Manchester Radar instructed the flight crew to contact Manchester tower at
frequency 118.625 MHz. According to the FDR, flight FI440 had just below 5.2 tons of fuel
remaining at 10:47:59.

During the approach, the aircraft encountered moderate icing. The aircraft was vectored
to the ILS for RWY 23R at Manchester Airport.

At 10:48:13, the flight crew contacted Manchester tower and received clearance to land on
RWY 23R.

The flight crew configured the aircraft for landing and selected FLAP 30.

During their final approach to RWY 23R, Manchester tower provided the following updates:

e At 10:49:10 instant wind update 280°/40 knots
e At 10:50:04 wind check 280°/37 knots

e At 10:50:31 updated QNH of 981HPa

e At 10:51:09 instant wind check 290°/34 knots

According to the Commander, the aircraft encountered severe turbulence on final
approach (ILS to RWY 23R) and around 800 feet® it was clear that the approach could not

be continued due to the turbulence.

According to the FDR, Go-Around mode was selected at 10:51:16, when the aircraft was
at an altitude of 460 feet MSL® and 0.5 NM from Manchester Airport RWY 23R threshold.

At 10:51:39, the flight crew advised Manchester tower that they had executed a go-around.
According to the FDR, flight FI440 had just below 4.9 tons of fuel remaining at 10:51:39.

The flight crew commenced a go-around on RWY heading, climbing to 3500 feet, and then

diverted to Liverpool Airport.

5 All altitudes are MSL in the report unless otherwise stated
6 ALTITUDE_Uncorrected per the FDR was 1426 feet at 10:51:16. Corrected for atmospheric
pressure: 1013.25 HPa — 981 HPa = 32.25 HPa. 1426 ft — 32.25 Hpa x 30 ft/HPa = 458.5 ft



At 10:54:16, the flight crew of flight F1440 contacted Liverpool Radar’ while maintaining a
heading of 290° and requested weather information. Liverpool Radar reported the following

weather conditions:

e 280°/42 gusting 57 knots
e QNH 982 HPa

The flight crew inquired Liverpool Radar if aircraft had been landing or executing go-
arounds at the airport. Liverpool Radar advised that there had both been landings and go-

arounds.

At 10:56:13, Liverpool Radar instructed the flight crew to descend to 2000 feet altitude on
heading 300 as well as clearing them for approach to RWY 27.

At 10:57:11, Liverpool Radar advised the flight crew that in case of a go-around they were

to fly runway heading to an altitude of 2500 feet.

At 10:57:31, the flight crew requested to Liverpool Radar to be taken through the localizer
for a 270° right turn to the approach, as they were a bit high and still setting up the
approach. Liverpool Radar approved this request and instructed them to turn right heading
360°.
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Figure 2: Go-around at Manchester, through the Liverpool localizer and then a go-around

At 10:58:44, the flight crew contacted Liverpool Radar and advised that they were ready

to start the approach. Liverpool Radar then instructed the flight crew to turn right to heading

7 Air Traffic Control at 119.850 MHz frequency



180°. According to the FDR, flight FI440 had just over 4.4 tons of fuel remaining at
10:58:44.

At 10:59:04, Liverpool Radar advised of a new QNH 983 HPa.

At 10:59:27, Liverpool Radar instructed the flight crew to turn right again to heading 230°
and cleared them for approach to RWY 27.

At 11:01:30, the flight crew contacted Liverpool Radar to confirm in case of go-around

instructions as well as requesting updated weather information from Leeds Airport.

At 11:02:12, Liverpool Radar informed the flight crew of the latest Leeds weather:

o Leeds 260°/18 gusting 30 knots

At 11:02:49, Liverpool Radar instructed the flight crew to contact Liverpool tower at
frequency 126.350 MHz.

At 11:03:12 the flight crew of flight FI440 contacted Liverpool tower and notified that they
were established on the localizer for RWY 27. Liverpool tower replied that flight FI440 was

cleared to land.

The flight crew configured the aircraft for landing and selected FLAP 25.

Liverpool tower reported the following weather conditions during the final approach:

o At 11:03:22 surface winds 290°/49 knots minimum 25 gusting to 59

e At 11:03:50 two minute wind 280°/48 knots, min 25 max 59

e At 11:04:00 instant wind 270°/53 knots

e At 11:05:22 Surface winds 2 minutes average 280°/42 knots, minimum 25 gusting
59

e At 11:06:11 instant wind 290°/44 knots

According to the Commander, the aircraft encountered severe turbulence on final
approach (ILS to RWY 27). Passing 1000 feet the wind was around 73 knots and around

800 feet a wind shear warning initiated.

Review of the FDR revealed wind shear to have occurred between 11:06:05 and 11:06:52.



According to the FDR, Go-Around mode was selected at 11:06:09, when the aircraft was
at about 860 feet MSL® and at a distance of 2.5 NM from Liverpool Airport RWY 27
threshold.

At 11:06:36, the flight crew of flight FI440 advised Liverpool tower that they had executed
a go-around due to wind shear. According to the FDR, flight FI440 had just over 3.9 tons
of fuel remaining at 11:06:36.

According to the Commander, after go-around was initiated the flight experienced heavy
turbulence in addition with a low-level altitude capture which resulted in both altitude and

airspeed exceedances.

At 11:09:09, the flight crew of flight FI440 contacted Liverpool Radar, per instructions from
Liverpool tower, and advised of their 3000 feet altitude and 260° heading. Liverpool Radar
instructed flight crew of flight FI440 to turn right to 360° heading and inquired about their

intentions [to attempt another landing or to divert].

The flight crew of flight FI440 noticed that they were reaching their minimum diversion fuel

of 3664 kg at this time. They had 1950 kg to burn before reaching final reserve fuel 1714
kg.

At 11:09:35, the flight crew contacted Liverpool Radar and informed that they were
becoming low on fuel and requested an alternate airport in the vicinity. According to the
FDR, flight FI1440 had just below 3.7 tons of fuel remaining at 11:09:35.

Around this time, the Commander called an experienced airline pilot, which he knew was
travelling on the flight, to the cockpit. The Commander did this to have an additional trained
pilot with a fresh mind in the cockpit, as well as to assist with locating airport charts in the
library stowed under the jump seat, as ATC had been giving options on alternate airports

such as Leeds that were not in the LIDO® database.

At 11:10:37, Liverpool Radar informed the flight crew that Leeds Airport could accept them.
The flight crew of flight FI440 replied that they would like to go to Leeds.

At 11:11:12, Liverpool Radar instructed flight crew to climb to 5000 feet.

8 ALTITUDE_Uncorrected per the FDR was 1770 feet at 11:06:09. Corrected for atmospheric
pressure: 1013.25 HPa — 983 HPa = 30.25 HPa. 1770 ft — 30.25 Hpa x 30 ft/HPa = 862.5 ft
® Electronic Flight Bag (EFB) database containing, amongst other, approach and airport charts



At 11:11:30, Liverpool Radar informed the flight crew that the weather at Leeds was
270°/21 knots. The flight crew of flight FI440 confirmed their intentions to go to Leeds and
Liverpool Radar instructed them to turn right to heading 060° as soon as they were through
4000 feet.

The flight crew did not find any data for Leeds Airport in the LIDO database, nor were they

familiar with the airport.

At 11:12:28, Liverpool Radar instructed the flight crew to report to Scottish Control at
128.050 MHz.

At 11:12:51, the flight crew of flight FI440 contacted Scottish Control at 128.050 MHz and
received instructions to turn left to heading of 340° with further climb shortly. The flight
crew of flight FI440 read back the instructions and asked for confirmation that Leeds Airport
was EGNM. Scottish Control confirmed that and advised that RWY 32 was in use at Leeds
Airport.

At 11:13:23, the flight crew contacted Scottish Control and requested the ILS frequency
for RWY 32 at Leeds Airport. Scottish Control told them to standby.

At 11:13:41, Scottish Control instructed the flight crew to climb to FL090.

At 11:13:47, the flight crew of flight FI440 advised Scottish Control that they were getting
low on fuel and needed to land. According to the FDR, flight FI440 had just below 3.4 tons

of fuel remaining at 11:13:47.

Scottish Control acknowledged this and informed the flight crew of flight FI440 that they
would be turning them to Leeds very shortly. The flight crew of flight FI440 responded with
a second request for the ILS frequency in Leeds. Scottish Control advised that they were
working on that and would respond very shortly. The flight crew then requested permission

to stay at an altitude of 5000 feet. Scottish Control told them to standby.

At 11:14:26, the flight crew of flight FI440 contacted Scottish Control, declaring fuel
emergency. According to the FDR, flight FI440 had just over 3.3 tons of fuel remaining at
11:14:26. This allowed them about 1600 kg as trip fuel to the alternate to land with final
reserve fuel as required by regulation. If a flight crew foresees that they cannot land with

final reserve fuel they shall declare an emergency.

10



Flight Fl1440: From ICE Air 440, we are declaring fuel emergency. We need to..
we would like to either divert to Manchester or Liverpool. Could you

give us a better choice?

Scottish Control: ICE Air 440, that is understood. Squak 7700, turn right now, radar
heading of 090° then on heading for Leeds.

Flight FI1440: Ok right heading 190° confirm..confirm for ICE Air 440, right turn
090°.

Scottish Control: ICE Air 440 afirm will be heading for RWY 32 at Leeds.

Flight F1440: Yes sir, we are unable Leeds now. We are down to.. below minimum
fuel for Leeds. It will take us below the fuel, ICE Air 440.

At 11:15:21, Scottish Control contacted the flight crew and advised of Warton in the range
of 11 NM at their 12 O’clock position, as well as a second airport at their 6 O’clock position
in the range of 15 NM. The flight crew of flight FI440 inquired if they had ILS there.

The flight crew reviewed their options. They were down below the minimum diversion fuel
and Leeds Airport (which they were unfamiliar with) was now at a distance of 50 NM. They
made the decision to commit to Manchester Airport, as they were familiar with that airport.

It was very windy in the whole area, and Manchester was much closer than Leeds.

At 11:15:31, the flight crew contacted Scottish Control requesting to divert to Manchester

with fuel emergency.

11



Flight F1440:

Scottish Control:

Flight F1440:

Scottish Control:

Flight F1440:

Scottish Control:

Flight F1440:

Sir, we would like to divert to Manchester from present..with fuel

emergency.

ICE Air 440, you like to divert to Manchester? There are still some
go-arounds at Manchester. You have to be able to get on ground

there?
Afirm. Are they still making go-arounds at Manchester?

ICE Air 440 there has been two recent go-arounds at Manchester.

Take us to the nearest one.

ICE Air 440, wind at Warton is 290°/25 knots, gusting 46 knots.

Ok, copy that. Standby.

At 11:17:02, the flight crew contacted Scottish Control to inquire if Blackpool was available.

Flight F1440:

Scottish Control:

Flight F1440:

Scottish Control:

Flight F1440:

Scottish Control:

Flight F1440:

and from ICE Air 440, was Blackpool available for us?

ICE Air 440, standby for Blackpool. Warton is available for you. | am
speaking to Warton at the moment. Weather as previously
mentioned 290°/25 knots, gusting 46 knots. We are currently

speaking to Manchester to get their latest weather.
Ok. We prefer Manchester if available.

ICE Air 440 roger, your current heading is taking you towards

[inaudiable] for Manchester.

Copy.

and ICE Air 440, winds at Manchester 33 knots gusting to 43 knots.
Are you happy with that?

Yeah, we go to Manchester.

12




Scottish Control then inquired the flight crew into the remaining on-board fuel. The flight
crew of flight F1440 responded [at 11:18:28] that they had 3.1 tons [of fuel] remaining.
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Figure 3: Diversion to Liverpool, go-around at Liverpool and the fuel emergency thereafter

Scottish Control then inquired the flight crew on the number of persons on board, which

the flight crew responded with 174 total.

At 11:18:48, Scottish Control instructed the flight crew to report their heading to
Manchester Radar on 118.575 [MHZz].

At 11:19:06, the flight crew of flight FI440 contacted Manchester Radar at an altitude of

5000 feet and a heading of 090° with a fuel emergency and requested to land.

Manchester Radar instructed the flight crew of flight FI440 to continue on the heading with
radar vectors to ILS RWY 23R, descend altitude 4000 feet QNH 982 HPa. The flight crew

read back the information.

At 11:20:17, Manchester Radar contacted the flight crew, instructed them to descend to
3500 feet, and informed them that they had about 20 NM to the RWY. The flight crew read

back the information.

13



At 11:20:31, Manchester Radar instructed the flight crew to contact Manchester Director
at 121.350 [MHz].

At 11:20:45, the flight crew of flight FI440 contacted Manchester Director, notifying that
they were descending 3500 feet on a heading of 090° with fuel emergency. Manchester
Director confirmed their identity and advised that they had about 19 NM to the RWY.

At 11:21:21, Manchester Director contacted the flight crew of flight FI440 and instructed

them to turn right to heading 125°. The flight crew read back the clearance.

At 11:21:54, Manchester Director contacted the flight crew and instructed them to descend

to altitude of 2500 feet. The flight crew read back the clearance.

At 11:22:05, Manchester Director contacted the flight crew and instructed them to change
their heading to 215° and report intercepting the glideslope for RWY 23R. The flight crew

read back the clearance.

The aircraft overshot the glideslope path.

At 11:22:33, Manchester Director contacted the flight crew and instructed them to continue
right turn to heading 280°. The flight crew read back the clearance and Manchester Director

instructed them to report interception of the glideslope from the south.

At 11:23:24, Manchester Director advised the flight crew that they were closing in from the
south and had about 8 NM to touchdown. Then, Manchester Director instructed the flight
crew to continue down the glide path when established on the localizer. The flight crew

read back this clearance.

At 11:24:01, the flight crew inquired about go-around instructions and Manchester Director
asked them to confirm in case of missed approach, that they would be making a go-around.

The flight crew confirmed this.

At 11:24:38, Manchester Director contacted the flight crew of flight FI440, notified them
that they were 5 NM from touchdown and instructed them to contact Manchester Tower at
118.625 [MHz]. The flight crew read back this information.

At 11:24:49, the flight crew of flight FI440 contacted Manchester Tower and notified that
they were on ILS for RWY 23R. Manchester Tower replied that they were cleared to land
on RWY 23R.

14



Manchester Tower also informed the flight crew of the following wind:

e Two minute average wind of 290°/31 knots maximum 45
e Instant wind 280°/29 knots

At 11:25:12, Manchester Tower informed the flight crew of flight FI440 that a departing

aircraft had reported positive wind shear, gain of 15 knots on departure 1000 feet.

According to the FDR, RUDDER RATIO SYS warning appeared on EICAS during the final
approach to RWY 23R at 11:25:23. This warning stayed on until the end of the flight.

According to the Commander, the aircraft encountered severe turbulence on final
approach (ILS to RWY 23R) and the autopilot had difficulties maintaining localizer and
glideslope. The flight crew configured the aircraft for landing and selected FLAP 25.

During their final approach to RWY 23R, Manchester tower provided the following updates:

o At 11:25:38 instant wind of 280°/24 knots
e At 11:26:01 instant wind of 300°/31 knots
e At 11:26:14 instant wind of 280°/20 knots
e At 11:26:33 instant wind of 290°/29 knots
e At 11:27:01 instant wind of 280°/32 knots
e At 11:27:14 instant wind of 300°/25 knots

At 11:27:22, the aircraft landed'® at Manchester Airport. According to the FDR, flight FI1440
had 2.7 tons of fuel remaining at 11:27:22. This was 986 kg above final reserve fuel, or

about 20 minutes of flying time before using final reserve fuel.

The last fuel measurement of the flight, according to the FDR, occurred at 11:33:12, when
the aircraft was at the gate at Manchester Airport. According to the FDR, flight FI440 had

just over 2.5 tons of fuel remaining at 11:33:12.

10 touchdown
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Figure 4: The flight track of the two go-arounds, fuel emergency and then the landing
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1.2. Flight plan — Route, fuel and airports

Following is data from the flight plan issued at 06:24:19Z, after the original flight plan
(issued at 05:05:29Z) had been revised.

The flight plan was revised, because the Commander decided to add an extra ton of fuel
to the planned departure fuel. According to the Commander, he did this because of winter
operations at Keflavik Airport (departure airport) as well as high wind conditions at

Manchester Airport (arrival airport).

ICELANDAIR OPERATIONAL FLIGHT PLAN CREATED 23-02-2017
MASTER DOCUMENT/COFY 0e:24:192
RELEASE VALID UNTIL & HOURSE AFTER ETD: 08:00Z UWX 230000
FLIGHT DATE FROM TO TYPE REG ALTN LOG NR:
ICE440 23/02-2017 EEF MAN BT75T7-200W TFFIP LPL 1003
BIEKF EGCC EGZE
STD: 08:00Z EET: 2:10 STA: 10:35Z
LOoAD SUMMARY: PAX 171 = 17100 EG CGEOLMATL 0 EG EZFW 80156 ETOW 92356
FUEL SUMMARY: COST INDEX 31 PLANNED RAMP 13100 EET LAND G5le63
BIAS IN % 4.2 MINIMUM RAMP 11983 MIN DIV lce4d

EEMARESE FROM OPERATIONS:

MAX TURBULENCE. SEVERITY/WAYPOINT: 5/VAMEE

ROUTE INFO

FEFMANS99
INITIAL: MOTSF3IT0 CTOT: ....:.... DIST: 955
EWY/SID: EW01l.PIXUMI1A.DPIXIM ETAR/RWY :

PIXUM DCT PETUX DCT ORTAV/MO0453F370 DCT ODPEX DCT STH ULe1=2

LAKEY/N0364F130 UL&12 CALDA DCT MCT

ATREPORT LIST:

SCHEDULED QUT: 0B:00 ASSUMED OFF: 8:00

BIFF EKEF A 1s%ft 7:00 - S5:00 DEP /ADEQ /
EGPF GLA B 26ft ADEQ [

EGCC MAN A 257ft  9:10 - 11:10 DEST fADEQ
EGEZF LPL B 81ft %:21 - 11:21 ALT1 /

EGNXY EMA A 3geft 9:24 - 11:24 ALT /

EGEZW LTH A g26ft 9:36 - 11l:36 ALT [

EGEE BHX A 335ft 9:27 - 11:27 ALT /
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WEIGHT INFORMATION

TOTAL PAYLOAD 17100 EG (PAX 171

= 17100 EG CEOEMATL

TOW LW ZFW
MAY OPS WT 113398 95254 85910
PLANMNELD WT 329586 B531% 80156
ACTUAL WT & ......
FUEL CALCULATION: FUEL BIAS IN %:
DEST/ALTN MAN [/ LPL E/O DEST
TIME 2:10/ 0:11 CONTING 5%
DIST %55/ 39 E/O0 ALTH (EGZP)
AV WC TO DEST 40 KTS TAIL FIMAL REEERVE
ADDITIONAL
T/O ALTH: COMPANY
EXTRA
TRXI
MINIMUOM RAMP FUEL +11983 PLANNED ERAMP
EET LAMND FUEL AT DEST : 5163 OTHER
(PLANNED RAMP-B/O DEST-TAXI) FUEL CM BOARD
MINIMUM DIVEESION FUEL : 3664
{B/O ALTH+FINAL RESERVE]
FUEL BURN IMNCREASE FPER 1000 EG WEIGHT 7% Fg
PER 10 KT HERDWIND 167 KEJ

4.2
FUEL
T637
3Bz
1950
1714
0
100
1017
300
13100

0 EG)

TIME
10
06
:11
30
H ]
02
20

e T o T e e 8

FL &0

ALTITUDE PROFILE:
BIKF/FL370,/LAKEY/FL1%0/

ALTITUDE COMPARISON T2 DESTIMNATION

B/O DEST TIME

ABOVE 7701 2:10
PLAN 7651 2:10
BELOW 7637 2:10
BELCW 7733 2:12

SPEED COMPARISON TO DESTINATION

COST INDEX B/O DEST TIME

i1 7651 2:10
&5 7687 2:03
200 7852 2:08

WC FL
42 %0
40 170
) 350
a3 330

FL

170

370

7o

(BASED ON PLANNED CI SPEED)
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FLIGHT TIME CALCULATICHS

AWY POS FREQ LAT TTR EZD 2T ETOSATO QAT TAS REM / TBO
FIR FL LONG MIE DTG TTM RTO WIND GS ACT [ ACT
GMORA HNAME COMP 8 MFR [
ULE612 VAMER KH54:00.2 157 15 2 ....f.. -28 364 5553 7547
EGTT 190/ ... WOoD2:48.5 159 Te 1:55 .. 2967052 402 |
40 VAMER T 38 S 4055
ULE12 ~-TOD- N53:59.2 157 1 0 ....f.. -28 364 5547 7553
190/... Wo02:47.% 159 75 1:55 .... 296052 402 Y
40 T 38 5 4048
ULELlZ2 OBUNI WS3:54.7 157 5 L isnafou VAR 189 S5l3 758l
EGTT Dsc/... WO02:44.5 159 70 1:56 .. 292/072 126 R
a5 CBEUNI T 38 =1 4020
UL&l2 CALDA H53:46.5 157 9 2 i...f.. VAR 18% 5473 Te27
EGTT Dacy. .. WODZ2:38.6 159 €1 1:58 .. 292/072 126 I |
kL1 CALDA T &9 1 3575
DT MCT 113.55 WS53:21.4 151 29 6 ... .. VAR 18% 53325 7774
EGTT Decy... WoD2:15.7 153 32 2:04 .... 2927072 126 csand vans
is MANCHESTER T &9 1 Ig27
MCT EGCC 257ft N53:21.2 248 32 6 ....[.. VAR 189 5163 7937
foae Wo02:16.5 250 o 2:10 .... 2927072 126 R .
35 T &9 3664
END
EOUTE TC ALTERNATE:
AWY BPOS FREQ LAT TTRE ZD ZT ETO/ATO QAT TAS REM [/ TBO
FIR FL LONG MIE DTG TTM RTO WIND Gs ACT f ACT
GMORA MAME COMP s MFR /[
Alternate BEGGP LISTO2S LISTO
DCT LISTO N53:08.6 168 13 4 -5 288 4308 8192
EGTT &0 WO02:12.0 170 2:14 300/070 330
3s LISTO 4 2224
DCT EGGP N53:20.0 296 26 7 -g 288 4333 8701
DsC W0O02:51.0 298 2:21 3onfo70 218
s LIVERPOOL 4 1714
ICAD HAME WIND FL MM MT TIME FUEL ---BLOCK---
EGNX EMA DERBY/EAST MIDL 312/ 70 110 46 134 ©0:14 1950 2:54 12083
EGGW LTH LONDON/LUTON 296/ 76 230 113 143 ©0:26 1950 3:06 12083
EGBE BHX BIRMINGHAM 302/ &8 130 57 162 ©0:17 1550 2:57 12083
Clim = 86 HM in 0:17 hrs 2327 Eg Descent: 753 MM in 0:15 hrs 384 Eg
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1.3. Meteorological information

On the 23" of February 2017 deep low-pressure system, named “storm Doris” moved

across the United Kingdom.

Storm warnings had been issued by the UK MET Office on the 21st of February that

transportation disruptions were to be expected on February 23, as the centre of “storm

Doris” moved rapidly through Northern Ireland in the early hours, then across northern

England, and out into the North Sea by the early afternoon. This had been followed up by
the issue of SIGMETSs.

1.3.1.

Meteorological data from the flight plan

FEMARKEES FROM OPERATIONS:

MAX TURBULEMCE. SEVERITY/WAYPOINT:

5 /VAMEE

IDENT

PIXUM
-TC-
PETUX
ORTAV
ODPEX
5TH

ORSTUM
0w

FENIK
LOSIV
HAVSO
BEBNI
DCs

LAFEY
VAMEE
-ToD-
OBUNI
CATLDA
MCT

FL300O 236/087

FL 330
WiV
276/035
276/035
z72/029
278/ 042
296/051
294/051
290/041
Z9B,/058
298/058
Z98,/058
Z9B,/058
z98/058
298/072
Z98/072
z9B/072
298/072
296/064
z96/064
296/077

ENROUTE WINDS AND TEMPERATURE

TMP
-49
-49
=50
-51
-50
-49
-51
-43
-45
-49
-45%
-49
-49
-49
-43
-45
-47
-47
-48

ENROUTE WINDS

FL 350

W/V  TMP
276/040 -49
276/040 -49
272/035 -50

278/050 -51
295/054 -50
294/054 -43

230/047 -50
238/055 -43
238 /055 -435
238/055 -439
238/055 -43

238/055 -439
298/084 -50
238/084 -50
238/064 -50
238/084 -50

296/057 -48
236/057 -48
236/066 -43

DESCENT WINDS

FL240 Z36/081

FL180 232/067

FL 370

W/V  TMP
278/041 -50
278/041 -50

277/037 -50
280/052 -51
2%6,/054 -&0
254 /054 -&0
2%0/048 -50
235/054 -50
255/054 -&0
255/054 -50
235/054 -50
255/054 -&0
254 /082 -&0
254 /082 -50
2%34/082 -50
254 /082 -50
292/056 -48
232/056 -48
2%1/083 -50

FL 330
W/
280/044
280/044
z82/042
z82,/059
296/055
294/055
290,/050
z92/052
292/052
z92/052
z92/052
292/052
290/055
290,/055
z90,/055
290/055
288/052
z8B/052
z86,/054

TME
-48
-48
=45
-45%
-45
-48
=45
-43
-45
=45
-45%
-45
-45
=45
-43
-45
-48
-48
-43

FL10O 312/070

FL 410

W/V  TMP
282/046 -49
282/046 -49
283/044 -50
287/056 -49
296/057 -50
293/055 -50
288/052 -50
290/056 -50
290/056 -50
290/056 -50
290/056 -50
290/056 -50
288/056 -52
288/056 -52
288/056 -52
288/056 -52
288/056 -50
288/056 -50
288/054 -52

FLOSO 300/070
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Following is weather data from the original flight documents issued at 05:05:29Z. This is

the weather information the flight crew had in its possession before the flight:

WX for flight ICE440-BIKF-EGCC (STD 230800)
(WX search performed 2017-02-23 05:47:20 Z. for METAR, TAF. LONG TAF and SIGMET.)

Departure airport  BIKF - KEF - KEFLAVIK ~ RWY 01 11 19 29

SA 2305302 19005KT 999% FEWO20 BENOSO MO1/MOS Q0990 R15/470071=

FT 230412 23062406 18012KT 9993 -SHSN SCTO15 BEN025 TX01/2315Z THMOZ/2308Z TEMPO
2306/2406 2000 SHEN BENOOTCE OVCOl2 DECME 2401/2404 16018G20KT-

Destination airport  EGCC - MAN - MANCHESTER  RWY 05L 05R 23L 23R

SA 2305208 COR AUTO 13013KT 150VZ20 599%% -RA FEWOl6 BENO30 OVCO40 0%/08 QU987 TEMPO 3000
+RA BENOOS=

FT 230501% 2306/2412 21015G25KT 9999 BENO1S BECMG 2306/2308 23020G3SKT TEMPO 2306/2307
3000 +RA BENOOS TEMPO 2307/2412 6000 SHRA BENOl4 BECMG 2308/2311 28025G45KT PROBIO
TEMPO 2308/2315 29035C55KT 4000 +SHRA BENOOS BECME 2315/2317 31015G25KT BECMG
2317/2320 2T012KT PROB3I0 TEMPO 2320/2412 29015G25KT=

Alternate airport EGGP - LPL - LIWVERPOOL RWY 09 27

SA 230520F 19012G22KT 150V210 9999 BENO2Z 10/08 QO098B6=

FT 230501F 2306/2406 22025GISKT 9999 SCT01S BECMG 23062308 24030G45KT TEMPO 2306/2307
25040G55KT 3000 +RA BENOOS TEMPO 2307/2406 6000 SHRA BECMG 2308,/2311 28035GE0KT PROBID
TEMPO 2308/2315 29040G60KT 4000 +SHRA BECMG 2311/2314 31030G45KT BECMG 2314/2317
I201BG2EET PROB3I0 TEMPO 2315/2406 4000 +SHRA BECMG 2403,/2406 310010KT=

Alternate airport EGNX - EMA - DERBY/EAST MIDLANDS RWY 09 27

SA 23I052Z0F 22017KT 9939 BENOLT BENO3Z 10/08 Q0330=

FT 230501Z 2306/2406 21015G2EKT 9999 SCTOLS BECMG 2306/2308 23025G40KT TEMPO 2306/2308
3000 +RA BENOOS BECMG 2308/2311 27035GS0KT TEMPO 2308/2406 6000 SHRA PROB3I0 TEMPO
23I08/2315 2B040GE0ET 4000 +SHRA BECMG 2315/2317 3I002SG40KT BECMG 2317/2320 I101EGISKT
BECMG 2320/2323 30012KT PROB30 TEMPO 2323/2406 31015G25KT=

Alternate airport EGGW - LTN - LONDON'LUTON  RWY 08 26

SA 2305202 AUTO 21017G28ET 9999 OVCOl0 0909 (0935«

FT 2305022 2306 2406 22015KT 99959 BXNOOS BECMC 2306/230% 23022C38KT FEWOLZ SCTO2E TEMPO
23062309 6000 RA PROB40 TEMPD 2307/230% 24030G48KT 3000 +RA BENO1Z BECMG 2303/2312
27020C45KT PROB3IC TEMPO 2308/2406 8000 SHRA PROB40 TEMPO 2310/231% 28040C55KT BECMO
2318/2321 30015KT=

Alternate airport EGBEB - BHX - BIRMINGHAM RWY 15 33

SA 230520F 20013023KT 9999 BENO1E 10/08 QO0%91=

FT 230501% 2306/2406 21015G25KT 9999 SCTO01S BECMG 2306/2308 24025G40KT TEMPO 2306/2308
3000 +RA BENOOS BECMG 2308/2311 2T030GS0KT TEMPO 2308/2406 6000 SHRA FROBID TEMPO
230872315 28040GS0KT 4000 +SHRA BECMG 2313/2316 30025C40KT BECMG 2316/2319 31015G25KT
BECMG 2319/2322 310012KT=

Adequate airport  EGPF - GLA - GLASGOW  RWY 05 23

SA 230520 AUTO 060LTET 3200 -RR OVCOOS//f f/////CB 02/01 Q0981 RERA=

FT 230501E 2306/2406 0601SKT 9939 BENOOE TEMPO 2306/2311 1200 +RASN BENOO3 PROB40 TEMPO
2306/2310 0200 +8N VV/// BECMG 23052312 33012KT SCTO012 PROB3IO0 TEMPO 2312/2320 8000 -
SHRA BENOl4 BECMG 2315/2318 2T00SKT TEMPO 2320/2402 6000 SHRAR BEN010 FROEID TEMPO
23202324 4000 SHRASN BENOOB=

SIGMETis) for EG.JJ FIR:

WEUKI2 EGIT 230531

EGJJ SIGMET 01 VALID 230600/231000 EGJJ-

EGJJ CHANNEL ISLANDE CTA LCOA SEV TURE FCET SFC/3000FT INTSF=

SIGMET(s) for EGTT FIR:

WSUR31 EGRR 230214

EGTT SIGMET 01 VALID 230300,/230700 EGRR-

EGTT LONDON FIR SEV TURE FCST W OF LINE N5149% W00628 - N4907 WO0633 SFC/FLOE0 MOV ENE 30KT
INTSF=

WSUK31 BEGRR 230222

EGTT SIGMET 02 VALID 230300/230700 EGRR-

ECTT LONDON FIR SEV MTW FCET WI N5341 WOO530 - M5044 E0O106 - W5001 WOOS00 - NE22S5 WOOS30
- NH5341 WOO530 FLO40/260 MOV ENE 10KT NC=

End of WX information
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JAnalysis chart valid 00 UTC THU 23 FEB 2017

Geostrophic wind scale
in kt for 4.0 hPa intervals
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1.3.2. Meteorological data issued by the UK MET Office

The following weather report was compiled by the UK MET Office for the investigation:

Ajr Accidents Investigation Branch _

Farnborough House
Berkshire Copse Road
Aldershot

Hampshire

GUTT ZHH

02,053,207 Ourref AAIE 14, 23.02.2017, Manchester,

AAIB Aftercast: Icelandair Incident.

Dear I

From the information provided, | undersiand that you rerﬂuire an aftercast ror Manchester and
Liverpool airports, between 10:00-13:00 UTC on the 237 February 2017,

All figures arein Appendix 1.
Review of Meteorological Data

Figure 1. Surface analysis chart valid at 1200 UTC on 23 February 2017, This shows a
desp low pressure system (storm Doris) centred over Morth East England. Associated fronts
circulate the low, and thetight isobars indicate a strong cyclonic flow around the [ow pressure
systermn, with a MW flow over MNorth Wes: England,

Figure 2. F215 Chart valid between 0800 UTC and 1700 UTC on 23 February 2017, Zone C
lies over the area of interest at this time, with area B approaching from the west. The chart
suggests thick frontal cloud in zone C, with bases generally in the 500-1000FT range, but as
low as 200F T on the fronts themselves. Occasional rain was forecast. The chart also indicates
widespread moderate low level turbulenze and isolated severe turbulence north of N4800, an
area encompassing North West England. Zone B maving intothe area suggests SCT/BKN
arnounts of convective cloud with higher bases than one C, with isolated showers of rain, but
the risk of moderatefsevere low level turbulence rermains.

Figures 3 and 4. High resolution visible satellite imagery valid at 1200 UTC on 23™ February
2017. Satellite imagery shows storm Doris centred over Morthern England with thick frontal
cloud circulating around the low pressura system. Figure 4 shows same brighter. lumpier
cloud aver north west England, suggesting some convection embedded within the frontal
band. The open cell convective cloud tothe west of the storm, over Ireland at this time, is
indicative of a strong flow,

Figure. 5 Sigmets issued inthe London FIR on 23" February 2017, Sigmet 1 warned of
intensifying severs low level turbulence across the southwest of the London FIR betwesn
0700-1100UTC, moving east through the period to affect an area including EGCC and EGGP.
Sigmet 2 was warning for severe mountain waves between 4000-28000F T for all but the far
north of the London FIR, this SIGMET aea also including EGCC and EGGP. Sigmet 3 valid
1100-1500UTC warns that severe low level iurbulence has been observed in the London FIR,
the area again including EGCC and EGGP.

FitzRioy Road, Exeter
Devon, EX1 3FB
United Kingdom

Tel: 03708900 0100
Fax: 0370 900 5050
wnni, metoffice. gov. uk
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Figures & and 7. TAF reports from EGCC and EGGP issued between 06:00-08:00UTC on 23™ February
2017.

The EGCC TAF valid from 06:00UTC had a BECMG group between 08:00UTC and 11:00UTC describing
an increase in the winds to give mean speeds of 25KT and gusts of 45KT, from a WNW direction. There
was also a PROB30 TEMPO between 08:00UTC and 15:00UTC of mean speeds of 35KT and gusts of
55KT, accompanied by heavy showers of rain and BKN cloud at S00FT.

The EGGP TAF valid from 06:00UTC had a BECMG group between 08:00UTC and 11:00UTC describing
an increase in the winds to give mean speeds of 30KT and gusts of S0KT, from a WNW direction. There
was also a PROB30 TEMPO between 08:00UTC and 15:00UTC of mean speeds of 40KT and gusts of
60KT, accompanied by heavy showers of rain.

Figures 8 and 9. METAR and SPECI reports from EGCC and EGGP issued between 10:00-13:00UTC on
23" February 2017.

The observations from EGCC show heavy rain beconing moderate then light through the period. BKN
stratus cloud bases start at 1100FT and lift to 1400FT, and visibility improves from 3500M at the start of the
period to G000M by the end of the period. WSW winds initially have mean speeds of 29-33KT with gusts in
the range 42-45KT. Winds veer to a NW direction with mean speeds of 28-36KT with gusts of 41-49KT
later in the period.

The observations from EGGP show visibilities in the range 3000-3000M with moderate rain, becoming light.
BKN cloud bases of 1100FT increase to 2100FT. Westerly winds with mean speeds of 41KT and gusts of
S2KT veer to a NW direction, peak speeds of 44KT and gusts of 63KT were recorded at 10:50UTC, before
easing to mean speeds of 39KT and gusts of 52KT by the end of the period.

Summary of findings

The figures detailed above show that on 23" Fe bruary 2017 between 10:00-13:00 UTC a deep low
pressure system, named storm Doris, was centred over Northem England, moving from west to east.

Thick frontal cloud with some embedded convection resulted in moderate to heavy rain over North West
England at the start of the period, this easing towards the end of the period. Cloud bases were at their
lowest at the start of the period, EGCC and EGGP both reported BKN stratus cloud bases at 1100FT
initially.

Winds were from a southwest direction initially, but veered to a NW direction through the period. Winds
were strong/gale force throughout with a maximum gust of 63KT at EGGP reported at 10:50UTC and a
maximum gust of 49KT reported at EGCC at 11:29UTC.

Sigmets for severe low level turbulence and severe mountain waves had been issued, both covering the
area concemed.

| hope that the information provided is useful. Please do not hesitate to get in contact if you would like any
further information or clarification of the details includzd.

Yours Sincerely,

FitzRoy Rioad, Exeter
Devon. EX1 3PB
United Kingdom

Tel: 0370 800 0100
Fan: 0370 900 5050
wanw.metoffice gov.uk
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Appendix 1.

Figure 1. Surface analysis chart valid at 1200UTC on 23™ February 2017.

fnalysie chart valid 12 UTC THU 23 FEB 2017

Geostrophic wind scale
in kt for 4.0 hPs intzreals
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FizRoy Read, Exeter
Devon, EX1 3PB
United Kingdom

Tel: 0370 200 0100
Fax: 0370 900 5050
weanw metoffice. gov.uk
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Figure 2. F215 Chart Valid between 0800UTC and 1700UTC on 23 February 2017.

Forecast Weather below 10000 FT

oot
Hil FG e A5 =310 1

MetOMee yajid 230800 to 247002 FEB 17  Frontsizones valid at 231200 Z
ARES| SURFACE VIS AND WX CLOUD 0c
SOKMHML BERACUC AL F A CA0 000 PRONT o1eM
‘ A | ISOL [CCHL AT A2 6 KM SHRASHGS SCTVIEM T S ¥ A nZes
IS0, B0 M HSHRASHATASE AT A2 we 0150000 7 700 K A AZE
1504 1300 M SHEN MON SCOTLAND CCNL EMBD FRONT|CB .
E0L 200 M +E-5H A AND MOW AT oa DE-020 7 D50-00000 AT A
CCHL A A1 AZ 1504, SCT/EEM ST 005010 F015
1S3 HILL FS
25 KMHNIL SO CL SC B A, 0200000 060-080 | 025035 W
| B | 190 & KM SHRA 1504 SCT/ABKM STO1 0045 1420 o060 S
1531 500 M 1R MW
WA AKX VER 500 FRM AT 000
Tl
150, WL P
15 KM NIL-RS BRIV A AS 4 A B0 NEE 0o 5
| c |0(NL{-IEMWMDE.\R!SNL&HHI BRNACICILCA ST LEE MONKCU S ., s LAN
1530 1550 1 HIAS+TSRA C1 R EL R E e . FARHW
1SCIL 500 M SH LAY FAR NW . s O] 5025 1 OB | FRONTS) 015040 W
L CAND PG N OF 33 M) 1500 EMBD CR o5/ KX €1 R0 %
MTW MAX VEF 500 FPM AT 083 5E OF .. CCHL (WDEFA FRONTS) SCT/EEN 5T ..
. COLD FRONT s OS50 0 OS5 LEA BASE DO2
WDSPR A OCKL B N OF 40 M) . FRONTS AND 54
OCHLHILL FG
30 KM HIL BEL ST RN 50 AC F A 0800004050 | 0100205
D 1504 HILL FG
30 KM HNIL 1500, SCTEEN AC & o 0807 000 DECOT0 W
E 1%L 4000 - RADE UPSLOSESTL 1T 2 CCNL SCTRNN CUSC A
MTW MK VER £00 FPM AT 070 - DR0035 / 0E0
CCHL oL A WOF o) 0L SET/8NN ET 5C 007-002 / 020
1504, HILL Fé L UPSLOPESTLIN D

Imsed by Mol Office Exater
Sontact inlephons 0370 500 0100
Farecaster: Duty Foracasler

This forecasi may be amanded ot any ima.

ab 230338 2
FIz

& Crown copyright 2017

Cutiaok Unkl 232400 T: TURE BECMG MOD W AREA B OTHERWISE SIMILAR

FitzRoy Road, Exeter
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Figure 3. High resclution MSG Visible satellite image valid at 1200UTC on 23" December 2017.

FiizRoy Road, Exeter
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Tel: 0370 800 0100
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Figure 4. High resclution MSG Visible satellite image valid at 1200UTC on 23" December 2017, zoomed in
on area of interest.

FitzRoy Road, Exeter
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United Kingdom
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Figure. 5 Sigmets issued in the London FIR on 23™ February 2017.

Sigmet 1:

W3UK31 EGRR 230617

EGTT SIGMET 03 VALID 230700/231100 EGRR-

EGTT LONDON FIR SEV TURB FCST SW OF LINE N5418 W00530 - N5036 EO00119
SFC/FLOG0 MOV E 30KT INTSF

Sigmet 2:

W35UK31 EGRR 230623

EGTT SIGMET 04 VALID 230700/231100 EGRR-

EGTT LONDON FIR SEV MTW FCST S OF LINE N5349 WD0530 - N5248 E0D303
FLD40/260 STHR NC

Sigmet 3:

W35UK31 EGRR 231054

EGTT SIGMET 05 VALID 231100/231500 EGRR-

EGTT LONDON FIR SEV TURB OBS W1 N5400 E0D410 - N5012 EDD150 - N4930
WD0440 - N3135 WO0O700 - N3220 W00530 - 5500 W00530 - NS500 W00340 -
N5350 WOD120 - N3400 ED0410 SFC/FLOGD MOV E 20KT NC

FizRoy Road, Exeter
Deven, EX1 3PE
United Kin

Tel: 0370 000 0100
Fax: 0370 900 5050
wanw.metoffice. gov.uk
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Figure 6. TAF report from EGCC issued between DE:00-08:00UTC on 23™ February 2017.

EGCC 230501Z 2306/2412 21015G25KT 9599 BKND15 BECMG 2306/2308 23020G35KT TEMFO
2306/2307 3000 +RA BKNODS TEMPO 230772412 6000 SHRA BKNO14 BECMG 2308/2311 28025G45KT
PROB20 TEMPO 2308/2315 29035G55KT 4000 +SHRA BKMOD9 BECMG 231572317 31015G25KT
BECMG 2317/2320 2T012KT PROB30 TEMPO 2320/2412 29015G25KT=

Figure 7. TAF report from EGGP issued between DE:00-08:00UTC on 23™ February 2017.

EGGP 230501Z 2306/2406 22025G35KT 9999 SCT015 BECMG 2306/2308 24030G45KT TEMPO
2306/2307 25040G55KT 3000 +RA BKNOO9 TEMPO 2307/2406 6000 SHRA BECMG 2308/2311
2B035G50KT PROB30 TEMPO 2308/2315 29040GE0KT 4000 +5SHRA BECMG 2311/2314 31030G45KT
BECMG 2314/2317 32018G2E6KT PROB3I0 TEMPO 2315/2406 4000 +5SHRA BECMG 2403/2408
J0010KT=

Figure 8. METAR and SPECI reports from EGCC issued between 10:00-13:00UTC on 23" February 2017.

EGCC 2310202 26032G45KT 3500 R23RM000 +RA FEWO0OT BKNO11 05/04 QD980=

EGCC 2310202 26031G45KT 3500 R23RM000 +RA FEWO0OT BKNO11 05/04 Q0980=

EGCC 2310202 26032G45KT 3500 R23RM000 +RA FEWO0OT BKNO11 05/04 QD950 TEMPO RA=
EGCC 231050Z 26033G43KT 4500 R23RM000 RA SCTOO7 BKND14 05/04 Q0881 RERA TEMPO +RA
BKNDOS=

EGCC 231050Z 26033G43KT 3500 R23R/M000 +RA FEWDOT BKMNOD11 05/04 Q0981=

EGCC 231112Z 27032G42KT 4500 R23RM000 RA SCTOO7 BKMO14 05/04 Q0982=

EGCC 231120Z 27029G46KT 4500 R23R/M100 RA SCTO0S BKMO16 05/04 QD952 TEMPO +RA
BKNDOS=

EGCC 231129Z 28036G49KT 4500 R23R/1000 RA SCTO0S BKND16 05/04 Q0883=

EGCC 231145Z 28032G47KT 4500 R23R/1000 RA SCTO0S BKMD16 05/04 Q0984=

EGCC 231150Z AUTO 28030G42KT 5000 R23RM000 -RA SCTO10/ BKND14M OVCO27H IRINTCU
05/04 Q0984 RERA BECMG SCTD10=

EGCC 231204Z 28032G46KT 5000 R23RM000 -RA SCTO10M BKMNO14N8 OVCO270 HNTCU D603
Q09as=

EGCC 231220Z AUTO 29028G41KT 6000 R23R/M 100 -RA BKND14 OVICD27 D6/03 QD986 BECMG
SCTO4=

EGCC 231250Z AUTO 29032G47KT 9999 R23R/1100 BKND20 OVCD2Z5 06/02 QD987 NOSIG=
EGCC 231253Z 29032G47 KT 6000 R23Rf1100 -RA BKND14 OVCOD27 06/02 QD987=

Figure 9. METAR and SPECI reports from EGGP issued between 10:00-13:00UTC on 23" February 2017.

EGGP 231020Z 27041G52KT 4000 RA SCTO09 BKND11 05/04 Q0981=
EGGP 231029 25040G53KT 4000 RA SCTO09 BKNO11 06/04 Q0981=
EGGP 2310382 28040G58KT 4000 RA SCTO0S BKNO11 05/04 Q0982=
EGGP 231050Z 25044G63KT 3000 RA SCTO09 BKNO11 OVCD19 06/04 Q0982=
EGGP 231058Z 28041GSTKT 3000 RA SCTO09 BKNO11 OVCD19 06/04 Q0983=
EGGP 2311142 29040G60KT 3000 RA SCTO09 BKNO11 OVCD19 06/04 20984=
EGGP 2311202 29041G60KT 3000 RA SCTOD11 BKNO15 OVCD19 06/04 Q0984=
EGGP 2311252 29040G61KT 3000 RA SCTOD11 BKNO15 OVCD19 06/03 20385=
EGGP 231140Z 28039G61KT 3000 RA SCTO11 BKNO15 OVCD19 07/03 Q0986=
EGGP 231150 25038G61KT 3000 -RA SCTO011 BKND21 OVCD26 07/03 Q0986=
EGGP 231210Z 29037G52KT 3000 -RA SCTO011 BKND21 OWCO026 07/04 Q0987=
EGGP 231220 29035G49KT 3000 -RA BKNO11 BKNOZ7 OWC039 07/04 QO987=
EGGP 231232Z 29036G57KT 3000 -RA BKNO11 BKNOZ7 OWC039 07/04 Q0988=
EGGP 2312502 29039G52KT 5000 RA FEW016 BKMN0O21 BKNOZT 06/04 Q09G68=

FitzRoy Road, Exeter

Devon, EX1 3PB

United Kingdom

Tek: 0370 900 0100

Fax: 0370 900 5050
weanw . metoffice. gov. uk




1.4. Organizational and management information

This serious incident was not reported to the UK AAIB' nor the ITSB'? by the flight

operator, but initial notification of a mandatory occurrence was issued to ICETRA'S.

The ITSB picked up the initial notification issued to ICETRA and notified the UK AAIB of
the serious incident. At that time the aircraft was already en-route back to Iceland on its
return leg. However, the Commander was in contact with the flight operator's Network

Control Center regarding the serious incident after landing in Manchester.

The Cockpit Voice Recorder (CVR) recordings of the serious incident flight were therefore

lost.

The Commander was not aware of his duty to notify the ITSB of the serious incident, per
Icelandic regulation 763/2013 and Icelandic law 18/2013.

" United Kingdom Air Accident Investigation Branch
12 |celandic Transportation Safety Board, or Rannsoknarnefnd Samgdénguslysa (RNSA) in Icelandic
'3 |celandic Transport Authority, or Samgongustofa in Icelandic
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2. ANALYSIS

2.1. Planned fuel and departure fuel

The original planned fuel for the flight was 12,067 kg.

FUEL CARLCULATION: FUEL BIAS IN %: 4.2
FUEL TIME

DEST/ALTHN MAN / LPL B/0 DEST 7527 2:08
TIME 2:09) 0:11 CONTIMG 5% 176 0:06
DIST 955/ 39 Bf0 ALTN (EGGP) 1950 0:11 FL &0
AV WC TO DEST 42 KTS TAIL FINAL RESERVE 1714 Q=30

ADDITICNAL 0 Q:00
T/0 ALTH: COMPRNY 100 0:02

EXTRR 100 0:02

TRXI 00 -
MINIMUM EAME FUEL :11B67 PLANNED RAMP 12087 3:00
EST LAND FUEL AT DEST : 4240 OTHEE = = c:sa:  sasas
[PLANNED RAMP-B/0 DEST-TAXI) FUEL COM BOARD ..... .....
MINIMUM DIVERSION FUEL : 3664
(B/0 ALTHN+FINAL RESERVE]

Figure 5: Original planned fuel for the flight

The Commander decided before the flight to add an extra ton of fuel to the planned
departure fuel. According to the Commander, he decided to do this because of winter
operations at Keflavik Airport (departure airport) as well as high wind conditions at
Manchester Airport (arrival airport). The planned ramp fuel before the flight changed to
13,100 kg instead of 12,067 kg because of this.

FUEL CALCULATION: FUEL BIAS IN %: 4.2
FUEL TIME

DEST/ALTH MAN / LPL B/0 DEST TE3T 2:10
TIME 2:10/ 0:11 CONTING 5% 3Bz 0:06
DIST 955/ 29 B/0 ALTH (E33EP} 13950 0:11 FL &0
AV WC TO DEST 40 KTE TAIL FINAL RESERVE 1714 0:30

ADDITICNAL 0 0:00
T/O ALTN: COMPANY 100 0:02

EXTER 1017 0:20

TRXI EXHE -
MINIMUM RAEME FUEL :11983 PLANNED RAMP 1x100 3:18
EET LAND FUEL AT DEEST : 5163 CTHERE ... L.l
(PLANNED RAMP-B/0 DEST-TAXI) FUEL CMN BOARD ..... .....
MINIMOM DIVERSION FUEL : 3664
(B0 ALTN+FINAL EESERVE]

Figure 6: Revised fuel plan after the Commander decided to take an additional ton of fuel

According to the flight plan, the planned Take-Off Weight (TOW) for the flight was 92,956
kg. This was after the Taxi Fuel Weight of 300 kg had been burned, so the planned Gross
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Weight (GW) of the aircraft prior to departure was 93,256 kg. The planned ramp fuel was
13,100 kg, so the planned Zero Fuel Weight (ZFW) was 80,156 kg.

Log Nr.: 1003 Page 2 BIKF-EGCC ICE440
WEIGHT INFORMATION
TOTAL PAYLOAD 17100 KG (PAY 171 = 17100 KG CGOSMATL 0 KG)
TCW LW ZEW
MAX OPS WT 113398 95254 85910
FLANNED WT 92556 85319 20156
ACTUAL WT . .....
FUEL CALCULATION: FUEL BIAS IN %: 4.2
FUEL TIME
DEST/ALTH MAN / LPL B/C DEST Te3T 2:10
TIME 2:10/ 0:11 CONTING 5% igz 0:06
DIST 955/ 39 B/O ALTHN (EGGP) 1950 0:11 FL &0
AW WC TO DEST 40 KTS TAIL FINAL RESEEVE 1714 0:30
ADDITICNAL 0 0:00
T/O ALTH: COMPANY 100 0:02
EXTRA 1017 0:20
TAXI 300 -
MINIMUM RAMP FUEL 11983 PLANNED RAMP 13100 3:19
EST LAND FUEL AT DEST : Ble3 OTHER ... ...
{FLANNED RAMP-B/C DEST-TAXI) FUEL CMN BOARD ..... .....
MINIMUM DIVERSICHN FUEL : 3664
(B/O ALTN+FINAL RESERVE)

Figure 7: Planned TOW, LW and ZFW

According to the FDR, the actual Gross Weight of the aircraft at 08:16:56 (before flight)
was 92,605 kg. With 13,100 kg of fuel on board, the actual Zero Fuel Weight of the aircraft
was 79,505 kg.
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2.2. Flight preparation

The bus pickup was 1 hour and 40 minutes before scheduled departure. The scheduled
departure was at 08:00Z, so the bus pickup should have been around 06:20Z. The travel
time between the Commander’'s home and the bus pickup at the flight operator’s pickup
facility in Hafnarfjordur is about 15 minutes, so at the latest he should have left his home
at 06:05Z. The Commander stated that his initial review of the original operational flight

documents was at home early in the morning. The flight plan was issued at 05:05:29Z.

An updated flight plan was issued at 06:24:19Z, due to the Commander’s request for one

ton of extra fuel. The scheduled departure in the updated flight plan was 08:00Z.

At the day of the serious incident, the flight operator’s flight crew had to go through the

Keflavik Airport terminal on their way to the aircraft.

According to the Commander, he entered the cockpit just over 30 minutes before

scheduled departure.

Based on the FDR, the aircraft was located at a remote stand, requiring additional time for

the flight crew to reach the aircraft compared with if it had been at the terminal.

F2°36 00 W 22°3700 W
| LEIFUR EIRIKSSON |
INTERMNATIONAL
—l-— —— TERMIMNAL '
| LR N ]
oy =]
- J :
! umrur - TERKINAL
. REMCTE
TERWINAL L EAST AFROH
RENCTE , -
L APRON O ACL 131 m -
TERMINAL APRON
Q12 . h13 - (N1
P _—-r - S ——— e
TEPRONN-5 L TWY N-4

™

18]

Py ELEVATS o s

2 -4 a4, COMEITE

) TWY K-2

Figure 8: Location of aircraft TF-FIP at Keflavik Airport before the flight
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According to the First Officer, they reviewed the flight plan, including the weather forecast,

once they were in the cockpit.

According to the FDR, the initial movement of the aircraft on the ramp was at 08:19:56Z.

According to the Commander, he had not seen any Significant Meteorological Information
(SIGMET) before the flight, but he knew that it would be windy.

According to the First Officer, they reviewed the flight plan, including the weather forecast
once they were in the cockpit. They did not notice any Significant Meteorological
Information (SIGMET), but they knew it would be windy.

There were three SIGMETSs in the weather section of the flight documents. Why the flight

crew did not notice the three SIGMETs in the flight documents could not be determined.

The flight plan did not include any graphical data regarding the issued SIGMETSs, neither
the boundaries of the SIGMETs nor the SIGMETSs information.

The actual take-off was delayed by 33 minutes from the scheduled take-off at 08:00Z per

the original and the revised flight plans.

According to the delay code for the flight, the delayed take-off occurred due to de-icing at

Keflavik Airport.
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2.3. Weather

The UK MET Office had issued severe weather warnings over the UK for the 23 of
February, two days prior to the serious incident. This had been followed up by the issue of
SIGMETs.

The following three issued SIGMETs had been part of the original flight documents at
05:05:29Z:

e EGJJ SIGMET 01
e EGTT SIGMET 01
e EGTT SIGMET 02

EGJJ SIGMET 01, issued for EGJJ (Channel Islands), was valid from 06:00Z to 10:00Z on
the day of the serious incident. It forecasted severe turbulence from the surface and up to

3000 feet. It also stated that the severe turbulence was intensifying.

~-JGlasgow. Airport_ |

|

| | b

I 1 —fRosuN d&leeds-Bradford-Airport———4——""
Warton Aeredrome! QRO‘FJN

| i |
| -
Y 5 dlea . wew o ——— i
Liverpool John Lennon Airpqr-’t—lo $- N53:5 I [

| | ! Manchester Airport |

[ EastMidlands"Airport g

w3 L I\ MRsime Meridians B35
Birmingham Aifport |

&

Luton Airport London (Ltn) |
i |

NS1:5%=

Ee s ' deglé Eaffh

Figure 9: EGJJ SIGMET 01 — Severe turbulence forecasted within the (red) area

EGTT SIGMET 01, issued for EGTT (London Area Control), was valid from 03:00Z to
07:00Z on the day of the serious incident. It forecasted severe turbulence west of the line
(see red line in Figure 10), from the surface and up to FLOG0. It also stated that the severe

turbulence was moving east-north-east at a speed of 30 knots and it was intensifying.

38



jGrasggW Alrport= i ¢

N55{5°"

I AR, JLeeds Bradferd Airport
Warton Ae:lom‘ome‘ C

Nanchester Airport= N53:5° \
T Mangheste Jfﬂx‘re’fpool JohniLennon Airport. |
East Midlands Airport- 1
! 4

Prime Meridian:
Ui/ P NS =
Birmingham Airport

Luton Airport Lopdon (Ltn);

' Goo_gle Earth

Figure 10: EGTT SIGMET 01 — Severe turbulence forecasted west of the (red) line

EGTT SIGMET 02, issued for EGTT (London Area Control), was valid from 03:00Z to
07:00Z on the day of the serious incident. It forecasted severe mountain waves within the
area between FL040 to FL260. It also stated that the effective area was moving east-north-

east at a speed of 10 knots.

JClasgow.Airport_|

N545°

R e O LeeasBradfovdArron-77"' T
i SRS | p
Warton Aerodromeld 65|
[ i ‘
Liverpool John|Lennon Airportidl o 8% N93:5°
| Manchester Airport

I EastMidlanas‘Airport g |

W3S £\ ARsime: Meridiant*—
Birmingham Aifport

¥
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§ G’boglé Ea'rtrh

Figure 11: EGTT SIGMET 02 - Severe mountain waves forcasted within the (red) area
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The three SIGMETs in the flight plan, particularly EGTT SIGMET 01 as it was intensifying
and moving east-north-east towards the destination airport, warranted a close scrutiny at

both the fuel planning as well as the selection of an alternate airport.

This should also have warranted regular updates of SIGMETSs to be sought by the crew or

issued by flight operations during the flight.

Neither the Commander nor the First Officer, were however aware of the three SIGMETs

in the flight documents package.

The investigation revealed that there were three valid SIGMET(s) in effect at the time of
the flight and around the time of the serious incident, in the area of or in part of the area of
EGTT (London Area Control). They were:

e EGJJ SIGMET 03
e EGTT SIGMET 04
e EGTT SIGMET 05

EGTT SIGMET 03, issued for EGTT (London Area Control), was valid from 07:00Z to
11:00Z on the day of the serious incident. It forecasted severe turbulence southwest of the
line from the surface and up to FLOGO. It also stated that the severe turbulence was moving

east at a speed of 30 knots and it was intensifying.

—- JGlasgow.Airport._ |

S Rosun dleedsBradferdAirport—————
Warton Aerodromeld ).
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Liverpool Johm Lennon AI!‘DO/M‘ 3:-; N53:5
| | Mancitester, Airport

["East Midlands Airport ¢

i VV5 = —B"m‘QQQ%”‘A”p"“lNy‘\_R\wne Meridian] <R E3======r
| | |

‘Luton Alirport Loﬁd};;

|

= N51ES®

- Google Ear‘rtrh

Figure 12: EGTT SIGMET 03 - Severe turbulence forecasted southwest of the (red) line
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EGTT SIGMET 04, issued for EGTT (London Area Control), was valid from 07:00Z to
11:00Z on the day of the serious incident. It forecasted severe mountain waves south of
the line between FL040 to FL260.

JClasgow Airport. |

‘Leeds Bradford-Aifport———+—
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|
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&
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G’bbgle Eafth

Figure 13: EGTT SIGMET 04 — Severe mountain waves forecasted south of the (red) line

EGTT SIGMET 05, issued for EGTT (London Area Control), was valid from 11:00Z to
15:00Z on the day of the serious incident. It forecasted severe turbulence within the area
from the surface and up to FLOGO. It also stated that the severe turbulence was moving

east at a speed of 20 knots.

gGlasgowAiport= ||
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Figure 14: EGTT SIGMET 05 — Severe turbulence forecasted within the (red) area
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UK MET Office Chart F215 (see Figure 15) was valid between 0800 UTC and 1700 UTC
on 23rd February 2017. Zone C was located over the area of Northern England, where the

fuel emergency occurred, with area B approaching from the west.

Forecast Weather below 10000 FT
MetOffice va)iq 230800 to 231700Z FEB 17  Fronts/zones valid at 231200 Z
AREA| SURFACE VIS AND WX CLOUD 0ocC
30KMNIL BKN/OVC AC W A080 /XXX FRONT 010N
A ISOL (OCNL A1 A2) 6 KM SHRA/SHGS SCT/BKN CU SC ¥ A.... 0205
1SOL 3000 M +SHRASN/+TSGS A1 A2 ..015-030/ 070-( XXX A1 A2)
ISOL 1200 M SHSN MON SCOTLAND OCNL (EMBD FRONT) CB....
ISOL 300 M +SHSN A2 AND MON A1 ..015-020/ 090-XXX A1 A2
OCNL A A1A2 ISOL SCT/BKN ST 005-010/015
ISOL HILL FG
25KMNIL SCT/BKN CU SC Y A 020-030/060-090 [025-035N
B 1SOL 6 KM SHRA ISOL SCT/BKN ST 010-015 /1020 040-060'S
150L 500 M SHSN MON
MTW MAX VSP 800 FPM AT 090
AR
ISOLHILLFG
15 KM NIL/-RA BKN/OVC AC AS Wl A 080/ XXX 005015....
C OCNL 6 KM RA/-RADZ/(RASN LAN N) BKN/OVC (LCA SCT LEE MON) CU SC.... . LAN ..
ISOL 3500 M +RA/+TSRA C1 W (1CA W 015-080 C2) A ... ... FARNW
1SOL 500 M SN LAN FARNW .., . 015-025 / 080-(XXX FRONTS) 015-040N
.. (AND MON N OF 53 N) 1SOL EMBD CB 015/ XXX C1 050-070S
MTW MAX VSP 500 FPM AT 060 SE OF ... | OCNL (WDSPR FRONTS) SCT/BKN ST ...
.. COLD FRONT ..005-010/015 (LCA BASE 002...
WDSPR A (OCNL A N OF 48 N) ... FRONTS AND SN)
OCNLHILL FG
30KMNIL ISOL SCT/BKN SC AC W A 040-060/090 [010-0205
D ISOL HILLFG
30KMNIL ISOL SCT/BKN AC W A.080/ XXX 050-070N
E 1SOL 4000 M -RADZ UPSLOPES TL 11Z OCNL SCT/BKN CUSC W A ...
All heights in 100s of feet above mean sea level MTW MAX VSP 600 FPM AT 070 .020-035/ 060
XXX means above chart upper limit moo ) sevice Wik OCNL A (SOL A NOF 50 N) ISOL SCT/BKN ST SC 007-012/020....
Speed of movementin KT Cloud amount (OKas) 75 cg implies GR /W/ A ISOLHILL FG ..UPSLOPESTL11Z
Hil FG implies VIS <200M  ggn'57 ove. g FZ Precipitation implies i
This forecast may be amended at any time. Outlook Until 232400 Z: TURB BECMG MOD IN AREA B, OTHERWISE SIMILAR.
Issued by Met Office Exeter at 2303352
Contact telephone 0370 800 0100 F 215
Forecaster: Duty Forecaster ©® Crown copyright 2017

Figure 15: UK MET Office Chart F215 valid between 0800 and 1700 UTC on Feb 23rd 2017

The chart suggested thick frontal clouds in zone C, with bases generally in the 500-1000FT
range, but as low as 200FT on the fronts themselves. Occasional rain was forecasted in

the area as well.

The chart also indicated a widespread, moderate, low level, turbulence as well as isolated

severe turbulence north of N4800, an area encompassing North West England.
Zone B moving into the area suggested SCT/BKN amounts of convective cloud with higher

bases than zone C, with isolated showers of rain, but the risk of moderate/severe low level

turbulence remained.
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2.4. Operations

The investigation did not find any indication that the flight operator considered cancelling
flight F1440 due to the weather.

During the investigation, the ITSB noted that there is a warning in the AlIP'* for RWY 23R

at Manchester Airport that states the following:

Pilots are warned, when landing on Runway 23R in strong north westerly winds, of the

possibility of turbulence and large windshear effects.

The warning stated in AIP was displayed on the Airport Operation Information (AOI) page
along with all charts for EGCC in the EFB.

According to the Commander, he did not become aware of the actual severity of the
weather conditions, resulting in multiple go-arounds at Manchester Airport, until getting
directions to hold at ROSUN at FL 110, at 10:24. This indicates that the flight crew did not
get updates regarding the weather at the destination during the flight. This could not be
confirmed through the Cockpit Voice Recorder (CVR) as it was not available for the

investigation.

The three SIGMETSs that were in the flight plan package, particularly EGTT SIGMET 01 as
it was intensifying and moving east-north-east towards the destination airport, warranted a
close scrutiny at both the selection of an alternate airport as well as the fuel planning. This
should also have warranted regular updates of SIGMETs to be sought after by the flight
crew or offered by Dispatch during the flight.

4 AIP EG-AD-2, EGCC AD 2.20 Local Aerodrome Regulations, 4. Warnings, d.
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2.5. Selection of alternate airport

Liverpool Airport was planned as the alternate Airport for the flight to Manchester. Liverpool
Airport is located about 20 NM from Manchester Airport. Both airports are located well
inside the severe weather warning area, valid at the time of the flight, and issued in EGTT
SIGMET 04 and EGTT SIGMET 05 by the UK MET Office.

With regards to meteorological conditions, the usability of alternate airport is based on
ceiling and visibility. The ITSB believes this needs to include Significant Meteorological
Information (SIGMET).

The ITSB believes the alternate airport selection for the flight, by the Flight Operation
Officers (FOO) on duty in the Dispatch department, was inappropriate in light of the severe

meteorological conditions.

The selection of an alternate airport for the flight was also not challenged by the
Commander of the flight. The Commander of the flight had the authority to change the

alternate airport selection.

EGTT SIGMET 04, which was in effect between 7:00Z and 11:00Z, included both the
destination (Manchester Airport) as well as the planned alternate (Liverpool Airport). It also
included East Midlands, Birmingham and Luton airports, which were also all possible

alternate airports per the flight plan.

EGTT SIGMET 05, which was in effect between 11:00Z and 15:00Z, included all the

possible airports that were discussed with ATC, or planned as possible alternative airports.

By selecting an alternate airport outside the SIGMET area, the pilots would have had better

options following the first missed approach.
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2.6. Flight Dispatch

The flight operator’s flight dispatch is part of the operator’s Network Control Center (NCC).

The purpose of the NCC is to support and coordinate the daily flight operations activities.

In case of operational disruptions the NCC Duty Manager will coordinate the activities
within the NCC as required to restore normal operation. The NCC accommodates
personnel with different expertise working under the discipline of the applicable Operations

Departments of the flight operator.

e Duty Manager

e Crew Planning

e Dispatch

¢ Ground Operation

e Maintenance Control

At the time of the preparation of the flight plan for the serious incident flight, there were two
Flight Operation Officers (FOO) on duty in the Dispatch department of the NCC. Their

functions consisted of the following two entities:

e Support NCC with flight planning
e Flight watch

The Flight Operation Officers shall hold an approved ICETRA Flight Operations Officer

License and are required to undergo extensive training and re-current training.

Both Flight Operation Officers on duty at the time of the preparation of the flight plan for

the serious incident flight were qualified flight dispatchers.

According to the flight operator, the duties and responsibilities of the Flight Operation

Officers, amongst other, include the following:
e Study the full details of weather forecasts, actual weather reports, SIGMETs and

NOTAMs along the planned routes and at aerodromes in and adjacent to his area

of responsibility
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When preparing the flight plan, the FOO, amongst other, had the following responsibility
with regards to reviewing, analysing, highlighting and providing the weather data to the

flight crew:

e Thoroughly analyze the full details of weather maps, terminal forecasts, actual
weather reports, SNOWTAMs and NOTAMs for the planned routes, destination and
alternate aerodromes

e Provide the Commander with all available current reports or information on
aerodrome conditions that may affect the safety of the flight

e Provide the Commander with all available weather reports and forecasts of weather
phenomena that may affect the safety of flight, including adverse weather
phenomena, such as clear air turbulence, thunderstorms, and low altitude wind
shear

e Have readily available the latest meteorological data and runway conditions

¢ Bring to the attention of the Commander any information that may affect the safe
conduct of the flight

¢ Monitor NOTAM and SNOWTAM to ensure a flight will not be commenced unless
that conditions and ground facilities required for the flight are adequate for the type

of operation

The operational flight documents package for the flight was 23 pages long. The only remark
from the flight dispatch to the flight crew, was the following remark on page 3 of the 23
page long flight plan:

REMARKE FROM OPERATIONS:

MAX TURBULENMCE. SEVERITY/WAYPOINT: S5/VAMEE

The ITSB believes that the Flight Operation Officer that compiled the flight documents did
not bring to the attention of the Commander the SIGMETs that were applicable for the

flight, as they could affect the safe conduct of the flight.

The two Flight Operation Officers on duty planned a total of 28 flights during their whole

shift. The investigation did not reveal that the flight dispatchers were overloaded.

The investigation revealed that at the time of the serious incident the flight operator utilized

pre-described company routes flight plans. This has been changed and today the flight
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plans are compiled from scratch. Part of this has been the implementation of the LIDO
Flight Planning system which has certain automatics to assist the Flight Operation Officer

to determine the usability of airports.

The investigation also revealed that flight plans are updated if any changes are made and
the Commander is contacted via telephone if the changes to the flight plans occur less

than one hour before flight.

At the time of the serious incident, as well as today, the Flight Operation Officer was

responsible for reviewing and selecting the alternate airport(s).

The procedures in the Flight Operation Officer Handbook, amongst other, include the

following:

e An airport shall only be selected as a destination alternate airport when the
appropriate weather reports and/or forecasts indicate that, during a period
commencing one hour before and ending one hour after the estimated time of
arrival at the airport, the weather conditions will be at or above the planning minima

¢ Two separate runways are available and usable at the destination aerodrome and
the appropriate weather reports and/or forecasts for the destination aerodrome
indicate that, for the period from 1 hour before until 1 hour after the expected time
of arrival at the destination aerodrome, the ceiling will be at least 2000 ft or circling
height +500 ft, whichever is greater, and the ground visibility will be at least 5 km

o The flight operator shall select two destination alternate aerodromes when, the
appropriate weather reports and/or forecasts for the destination aerodrome indicate
that during a period commencing 1 hour before and ending 1 hour after the
estimated time of arrival, the weather conditions will be below the applicable

planning minima

Nothing in the procedures states what to do in case of severe meteorological conditions

that do not include ceiling and visibility, such as severe turbulence.

If SIGMET(s) are in effect or extreme weather is forecasted the alternate airport should not

be located within the same weather area as the destination airport.
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2.7. Organizational pressure

The investigation revealed that the management of the flight operator actively incorporated

and monitored fuel saving program for the following four fuel parameters:

e Reduced Acceleration Altitude (RAAL)
e Engine Out Taxi In (EOTI)

e Continuous Descent Approach (CDA)
e Extra Fuel (XTRAF)

In July of 2017, the flight operator stated that during the period of January 15t 2017 to June
30t 2017, the fuel saving program had resulted in an average improvement in fuel saving
of 127 kg per flight. The flight operator broke this down per the four parameters, indicating

how much fuel had been saved:

e RAAL fuel saved 52 kg/flight
e EOTI fuel saved 10 kg/flight
o CDA fuel saved 57 kg/flight
o XTRAF fuel saved 8 kg/flight

By the end of 2017, the 5" fuel saving parameter, APU Monitoring (APU) was to be added

to the fuel saving program.

48



2.8. Fuel bonuses

The investigation revealed that the flight operator paid its pilots fuel bonuses, based on the
fuel saving program. These bonuses were paid twice a year, based on the fuel savings for

the 6 preceding months.

These fuel bonuses were part of the salary contract between the flight operator and the

Airline Pilots’ Association.

The fuel bonuses were paid out twice a year, based on how well the whole group has been
performing with conserving fuel’® as well as by utilizing minimum extra fuel [XTRAF

parameter].

The XTRAF parameter was calculated based on the extra cost that occurs when carrying
extra fuel in the excess of 200 kg. In other words, if flights were flown with an excess of

200 kg of extra fuel, it would have had negative effect on the fuel bonus.

As comparison, the originally planned extra fuel for this flight was 100 kg, but after the
Commander requested an additional one ton of fuel, the extra fuel for the flight became
1017 kg. Therefore it can be concluded that the fuel bonus did not affect the amount of fuel

taken on this flight

In flight time, that decision changed the extra fuel for the flight from 2 minutes to 20 minutes.
In comparison, the time between the first go-around at Manchester (10:51:16) and the

landing at Manchester (11:27:22) was just over 36 minutes.

The ITSB inquired if the flight operator had performed any risk assessment with regards to

the implementation of the fuel bonuses.

e According to the flight operator, no risk assessment of the fuel bonuses had been

performed prior to the implementation of the system, nor during its use

The ITSB inquired if the flight operator's Quality department had performed audits into

occurrences that were found to have relation(s) to the fuel bonus system.

5 py utilizing Reduced Acceleration Altitude (RAAL), Engine Out Taxi In (EOTI) and Continous
Descent Approach (CDA)
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o According to the flight operator, the operator's Quality department had not

performed any audits into occurrences involving the fuel bonus system

The ITSB inquired if the flight operator's Safety department had performed internal
investigations into occurrences that were found to have relation(s) to the fuel bonus

system.
e According to the flight operator, the operator's Safety department had not
performed any internal investigations into occurrences involving the fuel bonus

system

The investigation revealed that the Commander did not let the extra fuel (XTRAF) affect

his judgement in this flight, as he did request an extra ton of fuel for the flight.

50



2.9. Safety actions already implemented by the flight operator

The flight operator and the Airline Pilot Association removed the fuel bonuses from the

pilot’s salary contract in May 2020.

At the time of the serious incident the flight operator utilized pre-described company routes
flight plans. Today, the flight plans are compiled from scratch and with the implementation
of the LIDO Flight Planning system, certain automations have been implemented to assist

the Flight Operation Officer to determine the usability of airports.

At the time of the incident, the flight crew often did not meet until at the aircraft, as they did
not necessarily travel on the same bus to Keflavik Airport and then had to go through the
terminal on their way to the aircraft. Today the whole crew meets in a new flight operator’s
facility (Heimavdllur) at Keflavik Airport, where they conduct crew briefings, before

travelling together to the aircraft.

In Notice of Proposed Amendment 2016-06 (A), EASA6 introduced a performance based
approach for fuel planning, selection of aerodromes and in-flight fuel management. This
has since then been highlighted and clarified by EASA through the work under RMT.0573
‘Fuel/energy planning and management’ which is planned to be completed in the 4th
quarter of 2021.

According to EASA, effective implementation of RMT.0573 ‘Fuel/energy planning and
management’ should ensure that Significant Meteorological Information (SIGMET) are

considered when selecting an alternate airport.

The investigation revealed that the flight operator is already well under its way of
implementing its own fuel policy system, based on information in EASA NPA 2016-06 (A),

utilizing fuel efficiency project and the LIDO flight planning system for the implementation.

The investigation revealed the need for the flight operator to ensure that Significant

Meteorological Information (SIGMET) are considered when selecting an alternate airport.

8 European Union Aviation Safety Agency
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3. CONCLUSIONS

Causes:
¢ Inappropriate selection of an alternate airport considering the meteorological

conditions
e Flight plan did not highlight SIGMET information included in the flight documents

e The flight crew did not notice the SIGMETs

Contributing factors:
¢ Limited time and facility for crew briefing
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4. SAFETY RECOMMENDATIONS

The ITSB recommends to Icelandair, to:

17-018F005 TO1

Update flight planning procedure, in such a way that Significant
Meteorological Information (SIGMET) that affect the flight are given
higher priority in the flight documents.

17-018F005 T02

Update its flight documents to include graphical data showing the
boundaries of active SIGMETs to make it easier for flight crews to

visualize.
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This final report was approved by following ITSB board members:

e Bryndis Lara Torfadéttir, board member
e Gestur Gunnarsson, board member
e HOrdur Ariliusson, deputy board member

e Tomas David borsteinsson, deputy board member

Reykjavik 15. March 2021

On behalf of the Icelandic Transportation Safety Board

Ragnar Guémundsson
Investigator-In-Charge (IIC)
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