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Glossary

Aerodrome control tower - A unit established to provide air traffic contsarvice to
aerodrome traffic.

Aerodrome traffic - All traffic on the maneuvering area of an aerodrand all aircraft flying
in the vicinity of an aerodrome.

Aeronautical Information Publication (AIP) - A publication issued by or with the authority of
a State and containing aeronautical informatioa lafsting character essential to air navigation.

Air-ground communication - Two-way communication between aircraft and statimns
locations on the surface of the earth.

Initial approach segment -That segment of an instrument approach proceduvecka the
initial approach fix and the intermediate approficior, where applicable, the final approach fix
or point.

Final approach - That part of an instrument approach procedure wtichmences at the
specified final approach fix or point, or where Iswacfix or point is not specified:

a) at the end of the last procedure turn, basedaumbound turn of a racetrack procedure, if
specified; or

b) at the point of interception of the last traplesified in the approach procedure; and ends at a
point in the vicinity of an aerodrome from which:

1) alanding can be made; or
2) amissed approach procedure is initiated.

FAP (Final Approach Point) which is where the final approach altitude intptsehe
glideslope.

Radar approach -An approach in which the final approach phase eceted under the
direction of a controller using radar.

Flight information region (FIR) - An airspace of defined dimensions within whichlilig
information service and alerting service are predid

Glide path - A descent profile determined for vertical guidamuring a final approach.

Heading - The direction in which the longitudinal axis of aincraft is pointed, usually
expressed in degrees from North (true, magnetiopess or grid).

Missed approach procedure The procedure to be followed if the approach cateot
continued.

Runway-holding position- A designated position intended to protect a rayvan obstacle
limitation surface, or an ILS/MLS critical/sensigiarea at which taxiing aircraft and vehicles
shall stop and hold, unless otherwise authorizethbéyerodrome control tower.



Radar separation- The separation used when aircraft position inforomais derived from radar
sources.

Standard instrument arrival (STAR) - A designated instrument flight rule (IFR) ardivaute
linking a significant point, normally on an ATS teu with a point from which a published
instrument approach procedure can be commenced.

Standard instrument departure (SID) - A designated instrument flight rule (IFR) depagt
route linking the aerodrome or a specified runwhthe aerodrome with a specified significant
point, normally on a designated ATS route, at whiehen-route phase of a flight commences.

Threshold - The beginning of that portion of the runway usdbldanding.

Vectoring - Provision of navigational guidance to aircraft e form of specific headings, based
on the use of an ATS surveillance system.

Synopsis
Unless stated otherwise thetimein this Report isUTC

On Saturday, May 19, 2012 at 08:19 UTC an AIRBU2®@perating by AEROFLOT,
registration VP-BZS (flight No AFL 2100) was on shbnal approach for landing on RWY 18
of Riga International airport.

The crew of A320 received order from APP controtieiturn left on heading 210° for
intercepting LLZ for further ILS approach to RWY .18fter crew of A320 report “Loc.
established” he was transferred to TWR controli¢hen TWR controller cleared Aeroflot A320
to land the crew declared that they are not stadalliand go around. TWR controller instructed
Aeroflot A320 to climb to altitude 2500FT on runwéneading, to follow Standard Missed
Approach (SMA) procedure, informed about precednadfic (Boeing 735) and transferred to
APP frequency for operations.

At the same time a Boeing 735, operating by aitiGategistration YL-BBN declared
readiness for departure, got clearance for immediake-off from the same RWY 18 Riga
International Airport and was climbing to altitudeOOFT.

When both aircraft were at APP the horizontal vaébetween them was 2,2NM at the
same altitude, minima separation standards at CiAdR T@MA boundary during "go around
procedure" initiated by A-320 and traffic departingm Riga were infringed.

Notification

The Transport Accident and Incident Investigationrdau of the Republic of Latvia
(TAIIB) were notified about the incident on Tuesdayne 05, 2012 from ARCC.

TAIIB Authorities evaluated the received informaticelevant to that case and initiated
collecting data for investigation into this seridansident, under the provisions of Annex 13 to
the Convention on International Civil Aviation (€hgo 1944) and the REGULATION (EU) No
996/2010 OF THE EUROPEAN PARLIAMENT AND OF THE COWNL of 20 October 2010
on the investigation and prevention of accidentd amwidents in civil aviation, as well as
forwarded request to air traffic service provideB& for providing any relevant available
information regarding to the incident and persorstesia of controller involved in the serious
incident.



1. Factual information
1.1.History of the Flight
1.1.1. Conditions

AIRBUS A320, operating by AEROFLOT, registration ZS coming from
Sheremetyevo International Airport Moscow Russia(UUEE) was on approach to RWY 18
Riga International airport (EVRA) crew declaredttifzey are not stabilized and go around At
the same time Boeing 735, operating by air Baltegistration YL-BBN received take off
clearance and performed take off and flew out b $SIALED 3E to Brussels Airport-
Zaventem Belgium (EBBR).

Both aircraft at the moment of incident were bewogtrolled by the Tower controller of
Riga Area Control Center (ACC).
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1.1.2. Sequence of events

At 08:08:40 crew of A-320 (flight No AFL 2100) established caat with "APP"
controller and accepted instruction vectoring td8 bpproach to RWY18".

At 08:14:51the "APP” controller issued heading 270° for AO38ight No AFL 2100).

At 08:15:36 the crew of A-320 (flight No AFL 2100) receivedder to turn left on
heading 210° for intercepting LLZ for further ILp@oach to RWY 18.

At 08:16:00 A- 320 (flight No AFL 2100) was on heading 269fs lground speed was
254KN at 4900FT on descent.

At 08:16:26 after A-320 (flight No AFL 2100) crew’s report "co established" it was
transferred to TWR frequency 118.1 MHz.

At 08:16:38 A-320 (flight No AFL 2100) was at altitude 4400FEscended to 2500FT
(8.8NM final to RWY18)under TWR jurisdiction .

At 08:16:45the pilot of A-320 (flight No AFL 2100) reported ©0NVR controller: “Tower,
Aeroflot 2100 fully established, sorry LOC estabéd 18”.

TWR controller gave instruction: “Good morning A#ot 2100, Riga Tower, continue
approach RWY 18”.

The crew read back controller’s clearance.

At 08:17:00A-320 (flight No AFL 2100) was on track 183 degewith ground speed
216KN at 4200FT on descent, (7.7NM from threshdld\¥R.8).
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Picture 3, at08:17:36, Air Baltic 60K cleared for immediate take-off



At 08:17: 36 the crew of air Baltic Boeing 735 (flight BTI-60Kgontacted TWR
controller and declared: “Good morning, Air BalB@K, rolling 18, ready for departure.”

TWR controller answered: “Good morning Air Baltibk, landing traffic 5NM, are you
ready for immediate?”
The crew of Air Baltic answered: ,Affirmative, 60K”

After that TWR controller gave clearance for Airl8a60K: “Air Baltic 60K, wind 140
degrees, 7 knots, RWY 18, cleared for immediate-@K. The crew of Air Baltic 60Kread
back controller’s clearance.

Aircraft A-320 (flight No AFL 2100) was on 5.9NNnfal to RWY 18.

At 08:18:00 A-320 (flight No AFL 2100) on track 186 degreesthwground speed
190KN at 2500FT on descent, (4.6NM from threshdld\¥RL.8).
A-SMGSM Radar: BTI60K crossed holding point to take-off position.

get Radar Alerts Lighting User Playback ESZETTE GROUND | 08:18:00
RN £]2 |2 0N || & B[ X,

J Wige 2 -klrnor-[

et 2

MsT1 CLEADS

4 RYRS5TN217
. e W
» " v 4 - L “JQ‘“ o
.-

BTI60K

Picture 4, at08:18:00, BTI60K crossed holding point to take-off position

At 08:18:13A-320 (flight No AFL 2100) was on 4NM final to RWI8.

At 08:18:23A-SMGSM Radar: BTI-60K started take-off roll.



AFL2100 was 3,3NM from RWY threshold.
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Picture 5, at08:18:23, BTI-60K started take-off roll.

At 08:19:01the crew of A-320 (flight No AFL 2100) received lfmVing clearance from
TWR controller: “Aeroflot 2100 RWY 18, cleared tanid”.
The crew of A-320 (flight No AFL 2100) declared:”efoflot 2100 go around, are not
stabilized”.

After declaring "Go around" intentions, the TWR totler issued clearance to the crew
of A-320 (flight No AFL 2100): “Aeroflot 2100 rogeclimb altitude 2500Ft anfbllow missed
approach procedure contact Approach 129.925”.

The crew of A-320 (flight No AFL 2100) read backntwller's clearance, and after that
controller informed the crew of A-320 (flight No AR2100) about traffic ahead: “Aeroflot 2100,
be informed departing aircraft climbing 4000FT, B73

Aircraft A-320 (flight No AFL 2100) was on headird@5 degrees, with ground speed
188KN at 800FT, 1,5NM from threshold RWY18. Separabetween traffic was 3NM.
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Picture 6, at08:19:01, Aeroflot 2100 go around, are not stabilized

At 08:19:03 the crew of air Baltic Boeing 735 (flight BTI-60Kgstablished
communication with APP controller.

At 08:19:21the crew of air Baltic Boeing 735 (flight BTI-60Kjot instruction from APP
controller: “...kept higher rate of climb till 3500FT

At 08:19:37the crew of A-320 (flight No AFL 2100) reported s¢sl approach to APP
controller and received instruction to turn leftloegading 90°.

There was used voice communication system —SCHMI&cdm Communication module for
communication between TWR and APP controllers diggr “Go around” procedure. The
transcription of information recorded on tape reder did not submit to investigators.

Boeing 735, flight BTI60K after airborne was cledite FL280 and continued to climb.
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Picture 7, at08:19:37, APP controller issued instruction for AFL2100tton left on heading 90°.

At 08:20:04 Aircraft A-320 (flight No AFL 2100) was on track 27 with ground speed
216KN at2500FT.

AirBaltic Boeing 735 (flight BTI-60K) was on track85° with ground speed 211KN 2200FT.
Horizontal separation between aircraft was 2,2NM
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2.2NM Picture 8, at08:20:04, minima separation between aircraft 2,2NM
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The flights were under Radar control.

1.2. Injuries to persons

There were no injuries.

1.3. Damage to aircraft

Not damage occurred.

1.4. Other damage

Objects other than aircraft not damaged.

1.5. Personnel information
Air traffic controller:

Female, 37 years old

Ratings: All necessary ratings were valid (Ratirgstificate to Air Traffic Controller Licence
valid);

Medical Certificate Class 3- valid.

1.6. Aircraft information

Aircraft type — Airbus A320-214, registration VP-BZowner aircraft -, AEROFLOT"; serial
No0.3644;
Date of manufacturing: 2008.

Aircraft type — Boeing 737-522, registration YL-BBMNwner aircraft -,airBaltic”; serial
N0.26683;
Date of manufacturing: 1992.

1.7. Meteorological information

METAR EVRA 190650Z 16006KT 130V210 CAVOK 13/03 QBROSIG
METAR EVRA 190720Z 14006KT 120V210 CAVOK 14/02 QBROSIG
METAR EVRA 190750Z 19006KT 140V250 CAVOK 14/02 QHROSIG
METAR EVRA 190820Z 15007KT 100V200 CAVOK 15/03 QHROSIG
METAR EVRA 190850Z 15006KT 110V190 CAVOK 15/02 QHROSIG

METAR EVRA 190920Z 17006KT 130V210 9999 FEW016 B(01024 NOSIG
TREND NOSIG
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1.8. Aids to Navigation
1.8.1. ATRACC system

Air Traffic Control System ATRACC+ (Manufacturer serial No N SI P 101.1) is an
ATM system for area, approach and tower ContrahefRiga FIR.

The main function of the system is processing dfaradata and flight plan data and
presentation of related information.
From a functional point of view, the system corssidttwo main components:

- aPrimary System;

- aRadar Bypass System.

A Primary Systemproviding multi radar tracking advanced flight plaata integration,
predicted flight trajectories, OLDI (On-Line Datatérchange), silent co-ordination and
paperless HMI.

Radar data is received from 4 radar stations aodegsed by means of a multi radar tracking
function. Flight plan data is received via AFTN, DI..RPLs or manually entered.

A Radar Bypass Systefor use if the primary system should fail. The Ba®perator
Workstation is common for the Primary System, ane Radar Bypass System. Four main
functional blocks are defined:

- The Flight Plan Data Management block
- The ATC Functions

- The Support Functional block and the ATC-Simulator

ATC Functions

Flight Plan Data Management

Route
Analysis

Controller HMI

Flight Data
Assistant HMI

FPL
Handling

ATC Tools

RPL
Handling

Trajectory
Calculation

RPL

\_ ]
\

FPL

Picture 9
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Picture 9

From a functional point of view the system provitles following main functions:
* Radar data processing
* Flight plan data processing
* Information handling
e Operator support
» System monitoring and control
* History function
* AAAF functions (ATRACC ATM Added Functions)

ATRACC has the capability to receive and presefdrimation from a weather system
called ATIS as well as AWOS (sensors) and fronmeetsystem.

The operator work position consists of:
- A Computer
- Two monitors;
- A keyboard;
- A mouse.

Screen presentation is done by use of windows. idaw is a rectangular field. There are two
types of windows:

- radar windows;

- dialogue windows.

The radar window shows symbols representing régcts that have a geographical
position. They are presented in a window positioat ttorresponds to the actual geographical
position of the object.

A dialogue window contains text boxes, list boaad buttons.

1.8.2. A-SMGCS (NOVA9000) system

A system provide routing, guidance and surveikarfior the control of aircraft and
vehicles in order to maintain the declared surfamyement rate under all weather conditions
within the aerodrome visibility operational levé&\(OL) while maintaining the required level of
safety.

A-SMGCS (NOVA9000) system processes and dispkgarrsignals received from the local
SMR together with data received from additionatlays and databases on the airport. The display
presents pictures of the traffic movement on magated within the system. Tabular information is
presented in windows and menus.

The planning and guidance functionality provideghtf plan information in Arrival and
Departure lists, local vehicles local vehicles &sid operational controlling of stop-bar lighting
and taxiway/route lighting.

When a system alarm occurs, the System Alarm Winofothe upright corner of the
screen turns red. The System Alarm Window is digalain red color as long as an alarm
situation is present.

In informational status the system cannot be used for routing,agaie and surveillance
purposes for the control of aircraft and vehicles.

In operational status the system can be used for identificatim@asuring, sequencing,
positional separation purposes, situational awaseraes well as during the night or low visibility
conditions.
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1.8.3. Alert Levels

An indication of an existing or pending situatioaridg aerodrome operations, or an
indication of an abnormal A-SMGCS operation, tlegjuires attention and/or action.
RIMCAS has two alerts levelsStage Onealert andStage Twoalert.
- Stage one alertafnber colour) is used to caution the controller that a situatias
occurred which needs special attention;
- Stage two alertréd colour) is used to warn the controller that a criticalaiion may
occur.
In the event an alert is generat@®yR controller should without delay assess the si@tion
and take appropriate action as required.

1.9. Communications

Riga Tower controller provides communication with computerized voice
communication system using pre-set switching anstridution of various aeronautical
frequencies and direct communication lines. Frequetil8.1 MHz Tower controller use for
pilot - controller communication, 121.5 MHz in ergency situations. Co-ordination within Riga
FIR shall be performed using available “ATRACC+583m functionality.

APP controller used for pilot - controller commeattion frequency 129.925 MHz.

For the investigation the Tower Controller consmeordings on the frequency 118.1
MHz were used. The quality of the recordings wasdgo

The recordings of APP controller were not at tlspalsal of investigation.

Tower Controller and crew members of AFL2100 andI@BK used standard
phraseology and there had not principal errors he tised phraseology. Communication
Transcript there was not essential inaccuracieadio communications from all sides.

For voice communication there is SCHMID Telecomn@aunication module. The
transcription of information recorded on tape reeor during incident did not submit at
investigation disposal.

Within the framework of Quality Management Syste@MS) Riga ATCC are worked
out “Regulations and procedures on ground-to-aiotalephony” PR-GSV/AvDN-01/ 2 which
are applicable for the provision of Air Traffic Se&res within RIGA FIR/UIR. The provisions of
this document are based on ICAO SARPs, ICAO Regipracedures. The provisions of this
document are mandatory for ATS personal conductidgect ground-to-air radio
communications.

1.10. Aerodrome information

The airport had not any significance for the inaide
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1.11. Flight recorders
The incident reconstruction was based on A-SMGAYSVA9000) system processes and
displays radar information and Runway Incursion Naming and Conflict Alert Sub-system voice

communications transcript between Tower and APRrabers of Riga ATCC and both aircraft
involved in incident crew members.

1.12. Wreckage and impact information

Not damage

1.13. Medical and pathological information

Not relevant to this incident

1.14. Fire

There was no fire

1.15. Survival aspects

Not necessity to survey

1.16. Tests and research

Were not performed

1.17. Organizational and management information

1.18. Additional information

Not applicable

1.19. Useful or effective investigation techniques

NIL
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2. Investigation and Analysis
2.1. Introduction

An occurrence is usually the result of a sequeriaarents. All causes together form the
necessary and sufficient adverse events or condifior a particular occurrence. Therefore the
investigation of the serious incident — infringemen separation standards between the two
aircraft Airbus A320 and B735 is based that attleag ATM event was judged to be directly in
the causal chain of events leading to this serincislent. Without that ATM event (or if there
was a different order of events), the occurrenceldvaot have happened.

The purpose of this investigation is reconstructd the circumstances of flight in order
to analyze, determine causal factors and developmmendations on preventive actions.

This chapter is subdivided into 4 main parts dscated below:
The occurrence

Air Traffic Control aspects

Human and organizational factors

Investigation reports of Air Traffic Control the tvéa — LGS

Under The occurrencethe runway operation being used at the time, #levant
provisions as laid down in the regulations for Anaffic Services and the timing of the crew
AFL2100 reporting the missed approach will be coesed.

In Air Traffic Control aspects the regulations Bomissed approach, the opportunities tor
Air Traffic Control to take corrective actions, attie “break-off” to RWY 18 on the take off
clearance of B735 will be considered. The causehef occurrence will also be discussed,
followed by examples of investigation of previousidents where deviation from the rules and
regulations for Air Traffic Services were considite have been a factor. Possible contributing
factors will be analyzed.

Human and organizational factongrovides of the human and organizational factors
investigation with the overall investigation toritha the circumstances that existed at the time of
the occurrence which influenced the action of tindiviiduals involved by asking what part the
organization played in creating these conditiongltowing them exist, thereby increasing the
likelihood of a incident.

Finally Investigation report of Air Traffic Control the haa — LGS contains some
observations regarding the internal investigateport by the LGS.
2.2. The occurrence
In order to maintain an overview arriving traffitie Air Traffic Control radar system

ATRACC+ was in use. When AFL2100 established cdntéath APP controller the crew got
vectoring instructions for ILS approach to RWY 18.
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AFL2100 3,3NM from THR RWY 18 AFL2100 descending profile
B735 started take-off roll according toradar data
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AFL2100 1.5NM from THR RWY 18, cleared to land and
the crew declared “go around” intentions

Picture 10, Descent vertical profile for Instrumeégproach Chart ILS RWY 18 EVRA

AFL2100 A320 was on heading 269°, ground speekr2%4 4900FT on descent. After
crew’s report “LOC established” AFL2100 was tramsfd to TWR controller frequency.

It appears from the radar data at LGS disposal (Siee/) and the radiotelephony
recordings, that the APP controller vectored AFLO@Jand climbed it higher than descent
approach vertical profile in Instrument Approacha@hto ILS RWY 18 EVRA published in
Latvian AIP as well as did not issue informatiomabremaining traffic miles to arriving traffic,
thereby the crew of AFL 2100 descended accordingdotroller's given clearances and
probably was not aware what vertical rate of dedeceeded to intercept Glide Path (GP) 18 and
had reached FAP higher than published in Latviad. Ahe crew of AFL2100 did not inform the
controllers and did not request additional spacddorease altitude for ILS. Accordingly APP
controller did not inform TWR controller about AFLQ0 high descent approach, therefore TWR
controller hadn’t had information about that.

When AFL 2100 was transferred under TWR controlleisdiction controller cleared
AFL2100 to continue ILS approach and tried to pdevinecessary separation for departing
aircraft on the basis of existing traffic flow. Heas not aware that AFL2100 is approaching
higher than descent approach vertical profile istrbiment Approach Chart to ILS RWY 18
EVRA and there could be problematic to stabilizeA&L2100.

Consequently when controller issued clearancertd FL 2100 declared “go around”
because it was not stabilized, TWR controller gastructions to climb at altitude 2500 FT, to
follow standard missed approach procedure, inforatemit aircraft B735 ahead and transferred
to APP frequency. Separation between aircraft &t toment was about 3NM. Taking into
account that the airborne B737 had lower horizaspaled (ground speed 211KN) in comparison
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with following AFL2100 (ground speed 216KN) the aegtion decreased to 2.2NM and
separation standards were infringed. Upon estabfjsbontact with APP controller AFL2100
received instruction to turn left on heading 90ttorect the separation.

2.3. Air Traffic Control aspects

2.3.1. Approach controller

Claaa G

ChassC

CTA ‘ A

TMA

L:IJ_L

NOILYHISSY 1D IDV4SHIY 51V

Picture 11
Control Sector RIGA APPROACH could be operatiomahot operational, and includes:
- Riga TMA (sector A and sector B) AoR.

Control Sector RIGA TOWER includes Riga CTR AoR.

Working position of Rga APROACH is shareable between a radar controli#tr operational
role “AE”, ,B (approach executive and a controlieith operational role ,AP” (approach
planner).

Class of| Type of| Separation| Service VMC Speed Radio com- Subject to

airspace| flight provided | provided | visibility | limitation | munication |an ATC
and requirement clearance
distance
from
cloud
minima

IFR IFR from | Air traffic | Not Not Continuous| Yes
C IFR, IFR | control applicable| applicable| two-way
from VFR | service

Table 1 requirements for the flights within C clagsirspace
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Horizontal separation minima within Riga TMA beeveidentified, controlled aircraft at
the same flight level when single PSR and double &&erage is provided the radar separation
not less than 3NM within Riga TMA AoR.

The approach and departure procedures in use sed ba those contained in the 1ICAO
DOC 8168-OPS-Procedures for AIR Navigation Servicdsgrcraft Operations (PANS-OPS).

IFR flights entering and landing within a Termir@bntrol Area will be cleared to proceed via
STAR, route and/or radar vector. Approach clearavitidoe given at or before Initial Approach
Fix.

According to Approach Sector Operational Manual #i8 rules radar vectoring of
arriving traffic is executed for ILS and LOC appecbdor glide path entering altitude (FABR)00
FT, 2500 FT or 1500 FT for the purpose of establishing an expeditious effidient approach
sequence; The Approach controller shall inform TWéhcerning the sequence of arriving
aircraft and any instructions or restrictions akeg in order to maintain separation.

Radar vectors should be given atelscent clearance should include an estimate of
track distance to touchdown.

Type of Approach Glide path Intercept Minimum distance to
entering altitude |angle touchdown *
(FT) (degrees) |[(NM)
ILSRWY 18/36 1500 0-15° 6,06,57,0
16-30°
31-60°¢
2500 0-15° 9,19,6 10,1
16-30°
31-60°¢
4000 0-15° 13,914,4 14,9
16-30°
31-60°¢

* The minimum distance to touchdown is determimdéht into account distance from FAP to
touchdown, distance (length) of intermediate apploaegment and intercept angle with ILS or
LOC.

Table 2 Minimum values for track distance

The following fix points are established for ILS RAB8:

RIA D12.8 IRV D11.9 (FAP | RIAD8.3 IRV D7.4 (FAP | RIA D5.3 IRV D4.4 (FAP
4000) 2500) 1500)

Descent Approach vertical profile will be usedand assume the aircraft will maintain a
descent gradient of approximately 320 ft per NM @&%scent angle). According to approach
procedures with radar control published in the LAAVAIP the radar controller may, in order to
facilitate radar control or reduce the need fomaragectoring, request aircraft under radar control
to adjust their speed in a specified manner. Sigesgeed should normally be expressed in
multiples of 10 kt based on indicated air speedSjlLAOnly minor speed adjustments, of not
more than + 20 kt, should be requested of an direstablished on intermediate and final
approach.

Pilots should typically expect the following speedtrictions:

e 210 kt - during the initial approach phase;

o 180 kt - on base leg/closing heading to final applg
e 160+10 kt - when established on final approachl dniiM from the threshold.
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These speeds are applied for ATC separation pespasd are mandatory. Aircraft
unable to conform to these speeds must inform AmE state what speeds can be used. In the
event of a new (non-speed related) ATC instruchieimg issued pilots shall continue to maintain
the previously allocated speed. All speed restmdiare to be flown as accurately as possible.

Non-compliance with speed control instructions nhegd to an aircraft having to be
executed from the planned approach sequence. Aicoacerned should be advised as soon as
speed control is no longer necessary. Only whenested by the radar controller and accepted
by the pilot-in-command, a lower speed could beifigel.

The APP controller vectored aircraft AFL2100 higherthan it is published and required by
standard rules in Latvian AIP for ILS to RWY 18 as well as did not issue remaining track
miles information to arriving aircratft.

The aircraft AFL2100 subsequently descended acuptd APP controller clearances.

Transferring of control for arriving (landing) aiedt handed over by the APP controller
to the TWR controller for aircraft using ILS is wheilot reported “ESTABLISHED ON ILS”
from the distance of 12.5 NM but not closer thahMM from THR RWY 18. Due to the limited
airspace available, it is of importance that th@rapches to the patterns and the holding
procedures are carried out as exactly as possible.

AFL2100 was 8.8 NM from final to RWY 18 when it wiiansferred to TWR jurisdiction

Pilots are strongly requested to inform ATC if famy reason the approach cannot be
performed as required. For AFL2100 there were not abstructions to perform normal
approach. The pilot did not inform the controllefsany untypical situation as well as did not
request additional space for descent to chandadstior ILS.

2.3.2. Tower controller

According to TWR controller Operational Manual idested aerospace area of
responsibility - Riga CTR, aerospace classificati@h

Tower controller shall provide air traffic servictor the following traffic:

- VFRI/IFR flights entering, leaving or flying withithe control zone, or otherwise operating
in the vicinity of controlled aerodrome, unless ytheave been transferred to APP
controller;

- aircraft landing and taking off;

- aircraft on the maneuvering area in Tower areggponsibility.

Normally one of the Tower controller tasks is #sue clearances and instructions to
aircraft:

- clearances to enter the control zone;

- clearances to leave / cross the control zone;

- clearances to join the aerodrome traffic circuit;

- instructions to establish a take-off and landingussce;
- instructions to taxi to the take-off( line-up ) jjam;

- take-off and landing clearances.
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TWR controller should monitor APP frequency todveare that departed traffic has been
successfully transferred to APP controller.

When issuing take-off clearance, the TWR controllers to be assured that the
appropriate separation between aircraft is provitiéden controller cleared B735 for immediate
take-off AFL2100 was 5.9 NM from final. When B73ased take off roll AFL2100 was 3.3 NM
from THR RWY 18 therefore nothing did not indicateédt there could arise conflict situation.

According to rules of airport Riga TWR controllei@perational manual DI-GSV/TWR
when issuing landing clearance, the TWR contralaall be sure that the appropriate separation
between aircraft is provided and the runway-inigsdear of any obstacles.

When the TWR controller issued clearance to AFL210@o land he did not take into
account that AFL2100 is approaching higher than desent approach vertical profile
according to Instrument Approach Chart to ILS RWY 18 EVRA and as well speed of
aircraft, therefore controller was liable to see tlat there could be problematic to stabilize
for AFL2100.

When TWR controller cleared AFL2100 to land theopitleclared that they did not
stabilize and reported missed approach. The adtiafdAFL2100 was 800ft, distance from THR
RWY 18 1.5NM and separation between traffic 3.0NM.

According to rules TWR controller Operational manD&GSV/TWR of airport Riga if
an approaching aircraft commences a missed apprpamtedure, the take-off clearance to
aircraft ready for departure from the RWY-in-usealkhbe issued only after additional
coordination with APP.

Arriving aircraft shall not be normally permitted land until the departing aircraft has
passed the end of the runway-in-use or the depgeaatnoraft has started a turn.

At the moment when AFL2100 was cleared to land twedpilot declared that they did
not stabilize and reported missed approach air&a85 already took of by SID VALED 3E
and climbed to altitude 4000FT.

At such situationvhen the departing aircraft started rolling and its take-off could not
be aborted, and arriving aircraft started go around procedure the Item 3.9.5.0f TOWER
CONTROLLER’S OPERATIONAL MANUAL DI - GSV/ITWR - 01/2of AIRPORT RIGA
prescribes following actions for controller: Ingtt the arriving aircraft:

- to turn to the west (heading 270°);
- to climb to, to descend to or to maintain 1500 ft;
- to contact Riga APP
Inform APP controller about nonstandard go arouradgdure.
In contrary of prescribed rules the tower controliestructed AFL2100 to climb at
altitude 2500FT, to follow standard missed approachcedure, informed about preceding
traffic, then to contact APP frequency 129.925 MHz.

MISSED APPROACH according to AlP: Climb on track 178° to 1200, then turn LEFT for
intercepting RIA R-173°, proceed to REKBI, climbit)y2500 and follow ATC instructions.
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Controller did not take into account the altitude d AFL2100 when it went around
therefore departing B735 and arriving (performin§Mprocedure) had at nearly same altitude.
According to radar data AFL2100 was leveling at@sD with ground speed 216 KN and B735
was climbing at 2200 FT with ground speed 211KNagitudinal separation was 2.2NM.

In all cases, when departing aircraft are entefliNtf, the vertical separation of aircraft
not less than 1000ft, or the longitudinal separatot less than: -3NM when SSR and PSR
source of information is not out of order.

When both aircraft contacted APP controller gotrungion for B735 to keep higher rate
of climb till 3500FT and respectively AFL2100 afteporting missed approach to APP received
instruction to turn left on heading 90° and exigtaonflict situation was resolved.

Investigation have not information in its disposdlat was coordination between TWR
and APP controllers regarding “go around” procediy@dTCC means of communication.

2.3.3. Staffing and supervision

The Tower controller had all necessary ratingéhe analysis of documentation
determined that Tower controller according to ssrvprovider LGS controllers schedule for
May, 2012, should working shift No2 on May 19 frdiv:30 to 22:00 (local time), actually
controller has logged in ATRACC+ system at 04:37tBEC and logged out at 06:23:39 UTC
after working hours 1:46:04. Controller had restker and logged in ATRACC+ system for a
second time at 07:01:29 UTC logged out at 08:3410land worked 01:33:10 hours. After
brake logged in at 09:36:25 UTC logged out at 1I1:3UTC and worked 02:02:54 hours.
Incident occurred at 08:19 UTC.

In operational respect Riga Tower staff on dutyssdinates to Tower supervisdiower
supervisor subordinates directly to the Chief ofjdRiTower.Tower supervisor is the senior
operational chief in respect of ATS in Riga CTRepbnation with ATS units concerned and
with other services connected with ATS.

Tower supervisor duties are shift work organizatiwhich includes:

- pre-shift briefing;

- shift takeover/handover;

- fulfillment of air traffic controller's duties (fiecessary);

- after-shift debriefing (if necessary).

- organization of substitution of air traffic contieis during the shift;

- constant control of the work of the shift;

- coordination and information exchange with concdmeits;

- control of serviceability of all equipment used fFS provision;

- decision-taking and emergency alerting control ediog to the prescribed
procedures.

TWSUP should control of the work and actions aj&RT ower staff on duty directly
at the workplace and prepare analysis for the afdnft debriefing on shortcomings
revealed during the shift.

Investigation has not documentary confirmationwbareparing such analysis of
incident after —shift debriefing.
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2.4. Human and organizational factors

2.4.1. Underlying Human Factors problems associatedith incident

For revealing causation of this incident invesigathas tried to put into practice the
taxonomy of the Human Factors Analysis and Classifin System that describes the human

factors that contribute to an incident.
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Picture 12 The HFACS framework

Exceptional

It is based on a sequential or chain-of-eventsrtheb accident causation. The human
contribution don’t build on the person approachattfocuses on the errors and violations of
individuals but is based on the system approadd, tfaces the causal factors back into the
system as a whole. Such approach to providing tigagsn is not that Human Error is a cause
of incident, but that Human Error is a symptomroluble deeper inside a system. For analysis
investigation has considered that the classificaigstem has following four levels, each of

which influences the next level:
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- organizational influences;

- unsafe supervision;

- preconditions for unsafe acts;
- unsafe acts of operators;

Human factors played the major role in the caukéh incident and this further
reinforces the requirements to examine the roleuofian factors in the Air Traffic Control.

2.4.2. Unsafe acts of operators

The unsafe acts can be loosely classified intodategories: errors and violations.

I. Errors

During investigation here were fixed following ersdhat ultimately led to the serious incident:
1. Skill-Based error

The TWR controller issuing clearance to AFL2100aed did not take into account that
AFL2100 is approaching higher than descent appreactical profile according to Instrument
Approach Chart to ILS RWY 18 EVRA and there coudddroblematic to stabilize for AFL2100
as well as TWR controller did not evaluate thetadie of AFL2100 when it commenced to “go
around”.

The opinion of investigation is that when AFL210@ddenly declared intention to go
around TWR controller inadequate assessed existingtion. According to the Human Factors
Analysis and Classification System controllers@tis classified as skill based error.

TWR controller did not stop AFL2100 at FL1500 besmwonsidered that B735 will get
in time such altitude so that vertical separatietween aircraft is at least 1000FT, taking into
account that B735 (BTI60K) rate of climb is higtiean A320 (AFL2100) rate of climb.

2. Decision errors

Investigation stated that when landing aircraf 2E00 declared intention to go around
after it was cleared to land controller's decistongive pilot instruction to perform standard
MSA procedure was wrong.

Il. Violations

Investigation stated that TWR controller contraadnrequirements of the TOWER
CONTROLLER’S OPERATIONAL MANUAL DI - GSV/ITWR - 01/2of AIRPORT RIGA,
Item 3.9.5.for case if the departing aircraft hasted rolling and take-off can not be aborted,
and arriving aircraft has started go around procedu

Investigation stated that APP controller contragenrequirements of the ATCC
Approach sector Operational Manual DI-GSV/GSVC-0ém 4.1.3., 4.1.4.and did not issue
remaining track miles information to arriving amér AFL2100. APP controller vectored
AFL2100 and climbed it higher than it is requirgddbandard rules for approach descent vertical
profile in Instrument Approach Chart to ILS RWY EYRA published in Latvian AIP as well
as did not warn TWR controller about that.
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2.4.3. Preconditions for unsafe acts

Two major unsafe subdivisions of unsafe conditiaresdeveloped:
- Substandard conditions of operators;
- Substandard practices of operators.

I. Substandard conditions of operators

Investigation didn’t reveal any substandard coodgi of operators such as adverse
mental states, physiological states as well asiphlysmental limitation.

II. Substandard practices of operators

Generally speaking, the substandard practices efatprs can be summed up in two
categories:
- Resource mismanagement;
- Personal readiness.

Within the context of this incident this includesoedination both within and between
aircraft with air traffic control facilities. Then@as not revealed poor coordination.

Personal readiness failures occur when individtaldo prepare physically or mentally
for duty. Within the context of this incident themet revealed personal readiness failures when
operators fail to prepare physically or mentally daty.

2.4.4. Unsafe supervision

Exist four categories of unsafe supervision:
- Inadequate supervision;
- Planned inappropriate operations;
- Failure to correct a known problem;
- Supervisory violations.

Within the context of this incident there was neteled any inappropriate supervision of
operations.

2.4.5. Organizational factors influencing incidents

Fallible decisions of upper-level management diyeatfect supervisory practices, as
well as the conditions and actions of operatorg Miest elusive of latent failures revolve around
following issues of organizational influences:

- Resource management;
- Organizational climate;
- Operational process.

Within the context of this incident there were fiotl lack of human resources, budget
resources, deficient planning, as well as werefinot any adversarial, or conflicting, or when
they are supplanted by unofficial rules and valaed confusion abounds that could to have
influence on creation of this serious incident.
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2.5 Internal investigation reports of JSC “VAS LGS”

Within framework of Safety Management System th€ J8AS LGS” should perform
investigation of safety occurrencies according dtety management procedure PR-DKD-05/1
“VAS LGS safety occurrencies internal investigatiofor safety investigation investigators of
“VAS LGS” use tool HEIDI (Harmonization of Europedncident Definitions Initiative for
ATM).

The Quality Department of “VAS LGS” produced andgued on June 25, 2012 an
investigation Report regarding this occurrence rivally. Pursuant to request by TAIIB for
additional information about taken measures andvigeal safety analysis by Quality
Department, internal Report was sent to TAIIB. Acling to this Report Quality Department
issued 2 (two) Safety Recommendations:

- The approach controller who provided vectors shaafubrt remaining track miles for
arriving traffic to keep the pilot informed regandiintended flight regulations;

- The tower controller should apply standard "Go atiuprocedure on RWY heading
only if longitudinal separation provided was gratean 3NM for TMA control area.

Both Recommendations actually recommend to comglyivith controllers manual
requirements as well as Report don't include amglyais of human factors what of the opinion
of TAIIB played significant role in the occurredcident .

At disposal of investigation submitted also ATC weence evaluation signed by head of
flight region unit issued on May 29, 2012.

Reviewing both above mentioned documents - Repadyzed by Quality Assurance
Department as well as Safety occurrence evaluaiyditight region unit it is apparent that there
is not close collaboration for investigating ande@ing occurrence causes between Quality
Assurance Department and ATC Department. Of thaiopiof TAIIB both structure units of
“VAS LGS” make it actions separately and thereas tight accordance to reach common goal-
improving air traffic control safety. Quality Assaurce Department makes paper work and sends
results to ATC Department, ATC Department perforte®wn analysis, not feed-back between
safety staff and in occurrence involved Departm@ft.the opinion of TAIIB after occurred
incidents it iIs necessary to organize safety megstitogether with managers of involved
Department and safety staff, respectively under agament and monitoring of Quality
Assurance Department.

2.6. Previous investigations

The Transport Accident and Incident Investigatiorurdau published various
investigation reports about occurrences at Riga [EHvia ATCC where non-compliance of
established operational procedures as well as hdiactors were a contributing factor.

These concern the following investigations:

1. FINAL REPORT No0.1/2008, LOSS OF SEPARATION OVER TISEA NEAR
REPORTING POINT ON REQUEST LASMA, ON AUGUST 20, 200

2. FINAL REPORT Nr.2/2008, INFRINGEMENT OF SEPARATIOBTANDARDS
BETWEEN BOEING 757-200 YL-BDC, FLIGHT BTI65T AND RBUS A340-600,
ON APRIL 21, 2008;
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. FINAL REPORT Nr.5/2008, INFRINGEMENT OF SEPARATIOSITANDARDS
BETWEEN EMBRAER 190 OH-LKG, FLIGHT FIN912 AND MILIARY AIRCRAFT
G 4, CALL SIGN SVF 22 OVER THE BALTIC SEA NEAR RERRIJING POINT ON
REQUEST EVONA, ON MAY 28, 2008;

. FINAL REPORT Nr.2/2009, INFRINGEMENT OF SEPARATIOSITANDARDS
BETWEEN THE AIRCRAFT BOEING 735, FLIGHT BTI6C4 ANBIRCRAFT
AIRBUS A-320, FLIGHT LTC306 DURING APPROACH IN THEERMINAL
CONTROL AREA OF RIGA INTERNATIONAL AIRPORT, ON JULY5, 2008;

. EFINAL REPORT Nr.4/2009, INFRINGEMENT OF SEPARATIOSITANDARDS
DURING GOING AROUND BETWEEN THE AIRCRAFT BOEING 73FLIGHT
BTISG2 AND DEPARTING AIRCRAFT AIRBUS A-320, FLIGHRRTS531 IN THE
TERMINAL CONTROL AREA OF RIGA INTERNATIONAL AIRPORT ON
FEBRUARY 13, 2009;

. EINAL REPORT Nr.1/2010 INFRINGEMENT OF SEPARATIONTBNDARDS
BETWEEN THE AIRCRAFT BOEING 733, FLIGHT BTI16C ANBIRCRAFT
BOEING 777, FLIGHT JAL 407 IN THE VICINITY OF THE ®INT RUTEK, ON
AUGUST 31, 2009

. FINAL REPORT No 4-02/3-10/-2/2011, INFRINGEMENT GREPARATION
STANDARDS BETWEEN THE AIRCRAFT AIRBUS A-320, FLIGHWZZ125H
AND AIRCRAFT AIRBUS A-332, FLIGHT KLM 409, ON JULY17, 2010

. FINAL REPORT Nr.4-02/4-11-(4/2012) OF THE AIRCRARERIOUS INCIDENT
LOSS OF SEPARATION DURING FINAL APPROACH BETWEEN HHAIRCRAFT
LIBERTY AEROSPACE XL-2, REGISTRATION YL-EON and AIRRAFT AIRBUS
A-320, REGISTRATION HA-LPI, FLIGHT WZZ7BU, ON JULY)S8, 2011

2.7. Severity Classification for Safety Occurrences ATM

According to EUROCONTROL guidance material (ESARKS@2idance to ATM Safety

Regulators, EAM 2/GUI 1, Severity Classificationh8me for Safety Occurrences in ATM,
Edition 1.0, edition date 12-11-1999), see tabledl,this incident is classified aMajor

Incident-B - an ATC instruction allowed to reduce the riskthout eliminating it, as safety
margins were still infringed.

Taking into account the Severity Classificatiois fihcident is classified &32

SEVERITY | A Serious Al A2 A3 A4 A5
incident
B Major Bl B2 B3 B4 B5
incident
C Significant | C1 Cc2 C3 C4 C5
incident
D Not D1 D2 D3 D4 D5
determined
E No safety E1 E2 E3 E4 ES
effect
1 2 3 4 5
Very Frequent | Occasional Rare Extremely
Frequent rare
FREQUENCY
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AA | Total inability to provide AAl AA2 | AA3 AA4 | AA5
safe ATM services
A | Serious inability to provide Al A2 | A3 A4 | A5
safe ATM services
B Partial inability to provide Bl B2 B3 B4 B5
safe ATM services
C | Ability to provide safe but Cl Cc2 C3 C4 C5
SEVERITY degraded ATM services
D Not determined D1 D2 D3 D4 D5
E No effect on ATM services El E2 E3 E4 ES
1 2 3 4 5
Very Freq | Occasi| Rare | Extre
Frequent uent | onal mely
rare
Frequency

Table 4 Severity Classification Scheme of ATM sfie@ccurrences according to the Severity
of their Effect on the ability to provide Safe AT8krvices

DEFINITION

FREQUENCY

Has never occurred yet throughout the total
lifetime of the system.

Extremely rare

Only very few similar incidents on record

when considering a large traffic volume or np

records on a small traffic volume.

Rare

/Several similar occurrences on record - Has
occurred more than once at the same locatio

Occasional
n.

A significant number of similar occurrences
already on record - Has occurred a
significant number of times at the same
location.

Frequent

A very high number of similar occurrences
already on record- Has occurred a very high
number of times at the same location.

Very Frequent

Table 5 Definitions of Accident/Incident Frequency

According to the Severity of their Effect on thalidy to provide Safe ATM Services this

serious incident is classified BS.

3. Conclusions

During process of investigation were made theofelhg conclusions:

3.1. Findings

- In order to maintain an overview arriving traffitie Air Traffic Control radar system

ATRACC+ was in use;

- When AFL2100 established contact with APP controllbe crew got vectoring
instructions for ILS approach to RWY 18;
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The APP controller vectored aircraft AFL2100 high®an it is published and required by
standard rules in Latvian AIP for ILS to RWY 18;

The APP controller did not issue remaining trackeminformation to arriving aircraft
AFL2100;

The pilot of AFL2100 did not inform the controllen$ any untypical situation as well as
did not request additional space for descent toghaltitude for ILS.

At the time of the incident the traffic was handled Tower Controller;

When the TWR controller issued clearance to AFL21®0and he did not take into

account that AFL2100 is approaching higher thancel®s approach vertical profile

according to Instrument Approach Chart to ILS RWY BHVRA and as well speed of

aircraft, therefore controller was liable to seatttinere could be problematic to stabilize
for AFL2100;

When TWR controller cleared AFL2100 to land theopitieclared that they did not
stabilize and declared “go around” intentions;

At the moment when the pilot of AFL2100 declareattithey did not stabilize and
reported missed approach aircraft B735 alreadly tddoy SID VALED 3E and climbed
to altitude 4000FT,;

When the departing aircraft has started rolling #ade-off can not be aborted and
arriving aircraft has started go around procedure Tower controller shall: instruct the
arriving aircraft: to turn to the west (heading 2)78nd to climb to, to descend to or to
maintain 1500 ft;

In contrary of prescribed rules the Tower contmoilestructed AFL2100 to climb at
altitude 2500FT, to follow standard missed apprgadtedure;

TWR controller did not take into account the atituof AFL2100 from which it went
around;

TWR controller actions were disregard with the suded regulations of Procedures of air
navigation services, ICAO Doc. 4444 ATM/501 ,Airaffic Management”;

The runway in service was RWY 18;

Radio communications on the TWR frequency 118.1 Midd APP frequency 129.925
MHz between the pilots of AFL2100, and the APP anWdR controllers took place in
English;

At the time of incident the workload of the cantler was not high;

The TWR controller held valid licence and ratingsl avas qualified and current at the
position;

The minimum of horizontal separation between aitavas 2.2 NM;
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- Horizontal separation minima within Riga TMA is fess than 3NM within Riga TMA
AoR,;

- According to EUROCONTROL ESARR 2 this incident lassified as Major Incident;

- According to EUROCONTROL ESARR 2 Severity Classifion table this incident is
classified a82;

- According to the Severity of their Effect on thalipto provide Safe ATM Services this
serious incident is classified B;

- There was fixed skill based errors of TWR contmoHenadequate assessing existing
situation when AFL2100 suddenly declared intentmgo around;

- There was fixed decision errors of TWR controllergive pilot instruction to perform
standard MSA procedure;

- Investigation stated violations of the TOWER CONTREBR'S OPERATIONAL
MANUAL DI - GSV/TWR - 01/2 of AIRPORT RIGA, Item 3.5. for case if the
departing aircraft has started rolling and takeeaifi not be aborted, and arriving aircraft
has started go around procedure;

- Investigation stated violations of the ATCC Approasector Operational Manual DI-
GSVI/IGSVC-01, Item 4.1.3., 4.1.4. not issuing renmgntrack miles information to
arriving aircraft AFL2100;

- It was stated that there is not feed-back betwaégtysstaff and in occurrence involved
Department. They make it investigation separately @nere is not tight accordance to
reach common goal - improving air traffic contrafegy;

- "WVAS LGS’ staff issued internal investigation donitclude any analysis of human
factors what played significant role in the ocedrincident;

- Within the context of this incident there were fiad lack of human resources, budget
resources, deficient planning, as well as werefinot any adversarial or conflicting or
when they are supplanted by unofficial rules andesand confusion abounds that could
to have influence on creation of this serious ianid

- At the time of incident Visual Meteorological Cotidns (VMC) prevailed.

3.2. Causes
3.2.1. Main Cause

The source or origin of an event that played thgomiale that caused this incident -
infringement the separation minima between an afr&320, registration VP-BZS in the final

approach phase and Boeing B735, registered YL-B&8kihg off, were the an inappropriate
traffic management.
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3.2.2. Contributing causes

Inadequate assessment of approaching traffic ighdtto unexpected situation for TWR
controller when the pilot AFL2100 declared “go andu
3.2.3. Primary cause

The event after which incident became inevitable.

Not issuing instruction to the aircraft AFL2100tton to the west (heading 270°) and to
climb to and maintain 1500 FT.
4. Safety Recommendations

It is recommended that the authority responsible foair navigation services in the Latvian
airspace VAS Latvijas Gaisa Satiksme (LGS):

Recommendation - 6-2013

Should take measures to analyze the causes ofisenicidents which occurred before, to
predict errors what can or may happen in the futewg@articular to pay attention to rule based
errors (rule based mistakes and violations).
Recommendation - 7-2013

Should take measures to improve collaboration betw@uality Assurance Department
staff and VAS LGS structure units involved in ogemces investigation.

Riga, July 3, 2013

Investigator in charge
Visvaldis Trubs

Director of Transport Accident and Incident Invgation Bureau
Ivars Alfreds Gaveika
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