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Abbreviations and Codes

ACC
AFI
AFTN
AIM
AIP
AMBEX
AMHS
AMO
AMS
AMSP
AODEX
APP
ARO
ASHTAM
ATM
BCC
ccc
CNS
COM
D-ATIS
ESAF
FIC
FIR
GSM
IATA
ICAO
KCAA
KQA
MET
MWO
NOF

Area Control Centre

African-Indian Ocean region

Aeronautical Fixed Telecommunication Network
Aeronautical Information Management
Aeronautical Information Publication

AFI Meteorological Bulletin Exchange

ATS Message Handling System
Aerodrome Meteorological Office
Aeronautical Meteorological Station
Aeronautical Meteorological Service Provider
AFI OPMET Data Exchange

Approach Control

ATS Reporting Office

Special Series NOTAM for Volcanic Ash
Air Traffic Management

Bulletin Compilation Centre

Central Coordinating Committee
Communication, Navigation, Surveillance
Communication

Digital — Automatic Terminal Information Service
ICAO Eastern and Southern African region
Flight Information Centre

Flight Information Region

Global System for Mobile Communications
International Air Transport Association
International Civil Aviation Organisation
Kenya Civil Aviation Authority

ICAO Code for Kenya Airways
Meteorological

Meteorological Watch Office

NOTAM Office



NOTAM
OPINS
OPMET
RCC
RODB
SARPS
SIGMET
SVO
TWR
UoN
VAA
VAAC
VONA
VOLCEX25/01
VO
WACAF

Notice to Airmen

AFI Volcanic Ash Operational Instructions
Operational Meteorological information
Rescue Coordinating Centre

Regional OPMET DataBank

Standards and Recommended Practices
Significant Meteorological Information
State Volcano Observatory

Aerodrome Control Tower

University of Nairobi

Volcanic Ash Advisory

Volcanic Ash Advisory Centre

Volcanic Ash Notice for Aviation

15t Volcanic Ash Exercise of 2025
Volcano Observatory

Western and Central Africa region
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INTRODUCTION

Volcanic ash exercises are designed to test and validate end-to-end system
readiness including: volcanic activity alerting, Aeronautical Information Service
(AIS) and Meteorological (MET) message routing; dissemination of volcanic ash
information; Air Traffic Management (ATM) procedures, air traffic flow and
capacity management; aircraft operator response, and collaborative decision-
making (CDM) among all stakeholders in accordance with regional and global
procedures as established by the International Civil Aviation Organization (ICAO).

The main objective of these exercises is to strengthen inter-agency coordination
and operational preparedness in response to volcanic activity, thereby
safeguarding the regularity, efficiency and safety of air navigation in the event of
an actual volcanic eruption within the AFI Region.

The specific objectives of AFI VOLCEX25/01 were to:

a) Demonstrate  coordination  procedures between all participating
organizations/parties i.e. VO, MWOs, ATS Centres, NOF, BCC, RCC, AIS,
RODBs (Pretoria/Dakar), VAACs Toulouse, Users;

b) Assess the timely distribution of messages that includes; VONA, SIGMET,
NOTAM, ASHTAM, VAA, Special Air Report messages;

c) Check and determine availability on the existing COM link/networks i.e.
AMHS, AFTN, Radio link, D-ATIS etc.;

d) Check and demonstrate efficiency of the state Local Contingency Committee
preparedness during the exercise;

e) Check the effectiveness of bilateral arrangements/agreements for provision
of information between neighbouring States in case of a volcanic eruption;

f) Demonstrate transmission of air-reports on volcanic ash in accordance with
Annex 3 (Aircraft ->ACC ->MWO ->VAAC), and;

g) Provide recommendations for amendment of the procedures on the basis of
lessons learned and conclusions formulated.

These exercises are conducted bi-annually within the AFI region. The 1stand 2"
were led by Cape Verde and The Democratic Republic of Congo in 2021 and 2023
respectively. The Third ICAO AFI Volcanic Ash Exercise (VOLCEX25/01), initially
scheduled for November 2025, was conducted on 26 February 2026 from 0900 to
1500 UTC to accommodate the availability of VAAC Toulouse. VOLCEX25/01
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simulated the eruption of the Barrier Volcano in Kenya, located at N0219 E03634,
with an elevation of 3,386 ft (1,032 m) and volcano number 222030.

The simulated ash plume reached FL550, with ash clouds moving northeast at
20KT from the surface to FL160, then east at 10KT between FL130 and FL250,
and west at 20KT between FL200 and FL500. The plume affected the following
States: Kenya, Ethiopia, South Sudan, Uganda, Democratic Republic of Congo,
Rwanda, and Tanzania.

Pre-exercise preparations commenced in mid-2025. The framework of the
VOLCEX25/01 Exercise Directive was developed based on guidance contained in
the AFI Volcanic Ash Operational Instructions (OPINS). The final version of the
Exercise Directive was subsequently disseminated to the cooperating agencies as
provided under Appendix A. It was submitted to the International Civil Aviation
Organization’s Eastern and Southern African (ESAF) Office on 11 February 2026
for uploading on the ICAO website. The Directive was also published on the Kenya
State Volcano Observatory website for reference.

In preparation for the exercise, NOTAM A0036/26 was issued one week prior to
the scheduled activity to inform the aviation community of the forthcoming
tabletop volcanic ash simulation in accordance with the requirements of the OPINS.
Stakeholder sensitization was conducted on 24 February 2026 to ensure awareness
of the exercise objectives, procedures, and communication arrangements.

Further to the exercise preparations, safety risk assessments were conducted by
the aircraft operator, Kenya Airways, in accordance with the provisions of ICAO
Doc 9974.

In addition, the Air Navigation Service Provider (ANSP) undertook a safety risk
assessment in line with the requirements of Annex 19 to the Convention on
International Civil Aviation and the guidance contained in ICAO Doc 9859 (Safety
Management Manual). These assessments were aimed at ensuring that the
exercise activities were conducted within an acceptable level of safety performance
and in accordance with established safety management principles. These
assessments are attached to this report.

Following a careful assessment of the prevailing operational environment, and in
consultation with the AFI VOLCEX Steering Group (SG) Chairperson, the GO
decision was made on the eve of the exercise based on the issuance of the
preparatory NOTAM and confirmation that no actual volcanic activity or safety
concerns were affecting aviation operations at the time.

The exercise was led by the Kenya Civil Aviation Authority (KCAA). Mr. Felix Odima,
Principal Air Traffic Management Officer, served as the Exercise Leader assisted by
Ms. Esther Nyaga, also a Principal Air Traffic Management Officer.
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COOPERATING ORGANIZATIONS

The organizations that participated in VOLCEX25/01 are as provided in Appendix
A.

COMMUNICATIONS

The exercise was coordinated through the Zoom platform; hosted by the ICAO
ESAF Office.

Telephone or voice communications were preceded by the prefix Exercise
VOLCEX25/01 and ended with the phrase, EXERCISE EXERCISE EXERCISE
as provided for in the AFI VA exercise Operational Instructions.

Telephone communication and email were used by the State Volcano Observatory,
Nairobi, to communicate eruption details of the Barrier volcano and Volcano
Observatory Notice for Aviation (VONA) to Nairobi ACC, Nairobi MWO and the VAAC
Toulouse.

Telephone communications were used during inter-unit coordination.

Special air reports were transmitted by Kenya Airways flights with a special call
sign, KQA 333, to the Nairobi ACC who relayed them to all traffic via VHF radio
and via AFTN to Nairobi MWO. The Nairobi MWO transmitted the special air report
received from the Nairobi ACC to VAAC Toulouse via AFTN.

AMHS and AFTN Platforms were used for handling SIGMETs and NOTAM during
the exercise.

Volcanic ash information flow and coordination is depicted in Appendix B.
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LOG OF EXERCISE OPERATION

OPENING CEREMONY

The opening ceremony of the 2025 AFI Volcanic Ash Exercise was graced by
representatives from the ICAO ESAF and WACAF Offices. The session was
moderated by the ESAF Regional Officer, Environment and Meteorology, and the
WACAF Regional Officer Meteorology.

Welcoming remarks were delivered by the Director, Air Navigation Services
(Kenya), followed by remarks from the Director, Aviation Safety (Kenya). The
statement of the Director General of KCAA, who was engaged in other official
duties, was delivered on his behalf by the Director, Aviation Safety (Kenya).

The Regional Director, WACAF delivered the opening remarks on behalf of the
ICAO ESAF and WACAF Offices and officially declared the 2025 AFI Volcanic Ash
Exercise open.

The exercise then progressed as outlined below, in accordance with the final
Exercise Directive and the established volcanic ash contingency procedures.

EXERCISE TIMELINE

Nairobi Volcano Observatory initiated call to the Nairobi ACC at 0931Z, the Nairobi
MWO at 0932Z and VAAC Toulouse at 0933Z informing the units that the Barrier
Volcano, PSN N0219 E03634, erupted at 0900Z, colour code RED.

At 0932Z, Nairobi ACC advised the Duty technician through the tie-line to ensure
that the tapes are recording, which was confirmed.

At 0934Z, the Volcano Observatory issued the 15t exercise VONA to the units in
4.1 above via email kenya-svo@uonbi.ac.ke.

At 0935Z, Nairobi ACC confirmed the receipt of the 1% Exercise VONA via email,
acknowledging the same.

At 0937Z, Nairobi Volcano Observatory received ACC's acknowledgement of the
VONA via email.

At 0944Z, Nairobi Volcano Observatory received VAAC Toulouse’s
acknowledgement of the VONA via email.

At 0945Z, VAAC Toulouse issued the 1st Exercise VAA/VAG via AFTN/AMHS.

At 09452, Nairobi ACC confirmed receipt of the 15t Exercise VAA/VAG from VAAC
Toulouse via AFTN.
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At 0946Z, Nairobi MWO confirms receipt of the 15t Exercise VAA/VAG from VAAC
Toulouse via AFTN.

At 0946Z, 1st Exercise NOTAM was issued by Nairobi NOF through AFTN/AMHS.

At 0946Z, Nairobi ACC/FIC confirmed receiving the 1st NOTAM, V0006/26 via
AFTN/AMHS.

At 0946Z, Nairobi MWO confirmed receiving the 1st NOTAM, V0006/26 via
AFTN/AMHS.

At 0946Z, Nairobi RCC confirmed receipt of the 1st exercise NOTAM V0006/26 via
AFTN/AMHS.

At 0947Z, Nairobi MWO issued the 1st SIGMET via AFTN/AMHS.
At 0947Z, Nairobi NOF confirmed receipt of the 1st SIGMET via AFTN/AMHS.

At 0947Z, Nairobi RCC confirmed receipt of the 1st exercise SIGMET via through
AFTN/AMHS.

At 0948Z, Nairobi ACC confirmed receipt of the 1st SIGMET via AFTN/AMHS.

At 0950Z, broadcast made to all traffic on VHF radio by Nairobi ACC when prompted
to apply ATC measures.

At 09527, Nairobi ACC called Nairobi RCC via telephone to inform of the eruption
of the Barrier Volcano.

At 0953Z, neighbouring ACC/FICs, Addis ACC, Dar es Salam ACC and Juba FIC
advised. Unable to reach Entebbe ACC on phone.

At 0954Z, shift Supervisor, advised. The shift supervisor escalates the information
upwards to the Director General through the Deputy Director ATM and the Director
ANS thereby activating the Nairobi FIR ATM contingency plan that includes the
VACP.

At 0955Z, KQA333 makes a Special air report on Volcanic Ash through VHF radio
to Nairobi ACC. ACC codes the special air report in accordance to Annex 11
requirements.

At 0956Z, Nairobi ACC made a broadcast to all traffic on frequency 121.3MHZ about
the Special Air Report transmitted by KQA333.

At 0956Z, RCC activated its internal measures by putting the SAR in charge on
standby;
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At 09587, Nairobi ACC transmits the special Air Report to Nairobi MWO via
AFTN/AMHS;

At 0958Z, Nairobi ACC called Nairobi MWO called on tie-line to notify them that
they have sent the Special Air Report and the MWO confirmed receipt;

At 1001Z, RCC activated its internal measures by putting the SAR SMCs on standby;

At 1002Z, RCC activated its internal measures by putting the cluster 1 agency 1 on
standby

At 1004Z, RCC activated its internal measures by putting the cluster 1 agency 2 on
standby

At 1004Z, Nairobi MWO relayed the special air report received from Nairobi ACC to
VAAC Toulouse, RODB Dakar and RODB Pretoria via AFTN.

At 1005Z, Nairobi MWO did not receive the 2nd SIGMET from Entebbe since it was
sent via email as reported by Entebbe MWO.

At 1008Z, RCC activated its internal measures by putting the cluster 1 agency 3 on
standby.

At 1010Z, Entebbe issued the 2" exercise NOTAM.
At 1010Z, Nairobi NOF confirms receipt of the 2nd NOTAM issued by Entebbe;

At 1011Z, RCC activated its internal measures by putting the cluster 1 agency 4 on
standby;

At 1013Z, RCC activated its internal measures by putting the cluster 1 agency 5 on
standby

At 1015Z, RCC called Dar es Salam RCC advising them of the eruption;
At 1018Z, RCC called Entebbe RCC but was unable to get a response.
At 10197, RCC called Addis RCC but line 1 was not going through.

At 1020Z, RCC called Addis RCC but line 2 was not going through;

At 1021Z, RCC called Juba ATC/RCC but the line was not going through;

At 1025Z, Juba AMO could not be reached to confirm receipt of SIGMETs due
internet connectivity issues;

At 1030Z, Juba ARO could not be reached to confirm receipt of NOTAM due internet
connectivity issues;
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At 1030Z, Juba FIC applied ATC measures by making a broadcast to its traffic;
At 1040Z, there was no response from Addis MWO regarding 3rd exercise SIGMET;

At 1044Z, Nairobi NOF confirmed receipt of the 3rd Exercise NOTAM from Addis
NOF;

Identified Action: The NOTAM had an error (coordinates mismatch) and went
to the rejected NOTAM tray.

At 1045Z, Addis ACC/FIC applied ATC Measures by making a broadcast to all traffic
and called Juba, Entebbe and Nairobi FIRs;

At 10537, the 4t Exercise SIGMET was received from Dar es Salaam MWO;
At 1058Z, the 4t Exercise NOTAM was received from Dar es Salaam NOF;

At 1100Z, Dar es Salaam ACC applied ATC measures by broadcasting on VHF radio
to all traffic, updating ATC logbook, advising the supervisor;

At 1111Z, Kigali NOF reported sending 4t exercise ASHTAM but was not received
by Nairobi NOF;

At 1116Z, the 5th exercise SIGMET from Kigali MWO was received by Nairobi ACC
and Nairobi MWO;

At 1120Z, Kigali ACC applied ATC measures by broadcasting to all aircraft;

At 1125Z, there was no response from Kinshasa MWO regarding 6% exercise
SIGMET;

At 1130Z, there was no response from Kinshasa NOF regarding 6 exercise
ASHTAM/NOTAM;

At 1135Z, there was no response from Kinshasa ACC regarding application of ATC
measures;

Between 1135Z and 1145Z VAAC Toulouse, Nairobi BCC, RODB Pretoria and Dakar
and Kenya CAA oversight participated in the 1st teleconference;

Nairobi Volcano Observatory called the Nairobi ACC at 1146Z, Nairobi MWO at
1147Z and VAAC Toulouse at 11487 informing that the Barrier Volcano, PSN N0219
E03634, erupted at time 0900Z, colour code RED;

At 1147Z, the Nairobi ACC advised the duty technician to check recording;
At 1148Z, the Nairobi Volcano Observatory sent the 2nd Exercise VONA;

11
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At 11497, 2" VONA issued by Nairobi Volcano Observatory via email received and
acknowledged by Nairobi ACC;

At 11517, 2" VAA/VAG received by Nairobi MWO and Nairobi ACC via AFTN;

At 11527, 2™ VONA issued by Nairobi Volcano Observatory received and
acknowledged by Nairobi MWO;

At 11557, 7t exercise SIGMET issued by Nairobi MWO based on VAA/VAG via
AFTN/AMHS;

At 1155Z, 7th exercise SIGMET received by Nairobi ACC and Nairobi RCC via
AFTN/AMHS;

At 1156Z, 7th exercise SIGMET received by Nairobi NOF via AFTN/AMHS;
At 1201Z, 7th exercise NOTAM (V0007/26) issued by Nairobi NOF via AFTN/AMHS;

At 1201Z, 7th exercise NOTAM received by Nairobi ACC and Nairobi RCC via
AFTN/AMHS;

At 1202Z, 7th exercise NOTAM received at Nairobi MWO via AFTN/AMHS;

At 1205Z, broadcast made to all traffic by Nairobi ACC when prompted to apply
ATC measures;

At 1205Z, neighbouring FIRs, Addis FIR, DAR FIR and JUBA FIC were advised by
Nairobi ACC via telephone;

At 1205Z, Nairobi ACC advised Nairobi RCC;
At 1205Z, Nairobi ACC advised the Supervisor;
At 1206Z, Nairobi RCC received a call from Nairobi ACC notifying of the eruption;

At 12117, KQA333 transmitted the 2" special air report on VHF radio to Nairobi
ACGC;

At 12127, broadcast made to all traffic by Nairobi ACC on the frequency 121.3MHZ
about the Special Air Report made by KQA333;

At 1214Z, ACC transmits the special Air Report by KQA333 to the Nairobi MWO via
AFTN/AMHS;

At 1215Z, Nairobi ACC called the Nairobi MWO notifying them of the transmitted
Special Air Report;
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At 1217Z, Nairobi MWO relayed the 2" special air report received from Nairobi ACC
to VAAC Toulouse, RODB Dakar and RODB Pretoria via AFTN;

At 12227, Nairobi NOF received the 8" NOTAM from Entebbe NOF, earlier than
slotted time (1225);

At 1225Z, Nairobi MWO did not receive the 8th SIGMET from Entebbe MWO;

At 1240Z, Juba AMO could not be reached to confirm receipt of 8t SIGMET due
internet connectivity issues;

At 12457, Juba ARO could not be reached to confirm receipt of 8t" NOTAM due
internet connectivity issues;

At 1255Z, the 9th exercise SIGMET was not received from Addis MWO;
At 1255Z, the 9th exercise NOTAM from Addis NOF was received by Nairobi ACC;

At 1305Z, Addis ACC/FIC did not apply ATC Measures since they were not reachable
on the zoom link;

At 1305Z, Addis ACC/FIC did not confirm application of ATC measures since they
were not reachable on the zoom link;

At 1306Z, the 10™ Exercise SIGMET from Dar es Salaam MWO was received by
Nairobi ACC and Nairobi MWO via AFTN/AMHS;

At 1310Z, the 10™ exercise NOTAM from Dar es Salaam MWO was received at
Nairobi BCC and distributed accordingly via AFTN/AMHS;

At 1315Z, Dar es Salaam ACC applied ATC measures by broadcasting on VHF radio
to all traffic, updating ATC logbook, advising the supervisor and neighbouring
States;

At 13187, the 10" Exercise SIGMET from Dar es Salaam MWO was received at
Nairobi NOF via AFTN/AMHS;

At 1318Z, the 10th exercise NOTAM was received by Nairobi NOF;

At 1320Z, the 11th Exercise SIGMET from Kigali MWO was received by Kigali NOF
and Nairobi BCC and distributed accordingly via AFTN/AMHS;

At 1323Z, the 11th Exercise SIGMET from Kigali MWO was received by Nairobi NOF
via AFTN/AMHS;

At 13282, the 11t Exercise ASHTAM from Kigali NOF was received by Nairobi BCC
and distributed accordingly via AFTN/AMHS;
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4.100 At 1330Z, Kigali ACC/FIC applied ATC measures by broadcasting to all aircraft,
logging, and coordinated with Dar es Salaam and Entebbe FIRs;

4.101 At 1340Z, the 12t Exercise SIGMET was not received from Kinshasa MWO;
4.102 At 13457, the 12t Exercise NOTAM/ASHTAM was not received from Kinshasa NOF;

4.103 At 1350Z, Kinshasa ACC did not confirm application of ATC measures since they
were not reachable on the zoom platform;

4.104 Between 1350Z and 1400Z VAAC Toulouse, Nairobi BCC, RODB Pretoria and Dakar
and the KCAA oversight participated in the 2" exercise teleconference;

4.105 Volcano Observatory called the Nairobi ACC at 1400Z, Nairobi MWO at 1401Z and
VAAC Toulouse at 1402Z informing of the cessation of the unrest of the Barrier
Volcano, colour code GREEN;

4.106 At 1402Z, Nairobi Volcano Observatory sent cancellation VONA to Nairobi ACC,
Nairobi MWO and VAAC Toulouse via email;

4.107 At 1402Z, Nairobi MWO acknowledged receipt of the cancellation VONA;

4.108 At 1402Z, Nairobi ACC advised the Supervisor about the cessation of unrest of
Barrier Volcano via phone;

4.109 At 1403Z, Nairobi ACC acknowledged receipt of the cancellation VONA;
4.110 At 1404Z, VAAC Toulouse acknowledged receipt of the cancellation VONA;

4.111 At 1406Z, Nairobi Volcano Observatory acknowledged receipt of the cancellation
VONA;

4.112 At 1410Z, Exercise cancellation VAA/VAG sent by VAAC Toulouse and received by
Nairobi MWO via AFTN/AMHS;

4.113 At 14117, Nairobi MWO issued the exercise cancellation SIGMET via AFTN/AMHS;
4.114 At 1411Z, exercise cancellation SIGMET received by Nairobi NOF via AFTN/AMHS;

4.115 At 1415Z, Nairobi RCC received a call from Nairobi ACC advising of the cessation
of unrest of the Barrier volcano;

4.116 At 14152, all participating MWO were directed to cancel their SIGMETSs.

4.117 At 1416Z, cancellation SIGMETS from Dar es Salaam and Kigali were received by
Nairobi BCC via AFTN/AMHS;
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4.118 At 1418Z, Nairobi NOF confirmed receipt of cancellation SIGMET from Dar es
Salaam via AFTN/AMHS;

4.119 At 1426Z, Nairobi NOF issued a cancellation NOTAM V0008/26 for the exercise;

4.120 At 1426Z, cancellation NOTAM V0008/26 from Nairobi NOF received by Nairobi BCC
and distributed accordingly via AFTN/AMHS;

4.121 At 1429Z, Cancellation NOTAM from Entebbe NOF and Kigali NOF were received
by Nairobi NOF and Nairobi BCC via AFTN/AMHS, a minute earlier than required;

4.122 At 1430Z, All participating NOFs were directed to cancel their NOTAMs;

4.123 At 1435Z, Cancellation NOTAM from Dar es Salaam NOF was received by Nairobi
NOF and Nairobi BCC via AFTN/AMHS;

4.124 At 14387, VOLCEX25/01 Exercise leader announces the cessation of the Exercise;
4.125 At 1439Z, Nairobi ACC advised the Supervisor of the cessation of the exercise;

4.126 At 1441Z, Cancellation NOTAM from Addis NOF was received by Nairobi NOF and
Nairobi BCC via AFTN/AMHS;

4.127 Between 1440 - 1511Z, the last exercise teleconference was undertaken. All the
participants lined up to speak did participate except the Entebbe, Addis and Kigali
RCCs, Juba and Kinshasa NOFs and MWOs and ASECNA.

4.128 At 15127, the exercise leader handed the meeting over to the ICAO ESAF
Secretariat.

CLOSING CEREMONY

4.129 At 15137, The ESAF Regional Officer, Environment and Meteorology thanked the
Exercise leader and his assistant for the work well done and welcomed all to the
closing ceremony.

4.130 Between 1514 — 15177, the closing speech by the Director General of the Kenya
Civil Aviation Authority, who was engaged in other official duties, was delivered on
his behalf by the Director of Aviation Safety. In her remarks, she noted that Kenya
was pleased to have hosted the regional activity and acknowledged the support
from the ICAO ESAF and WACAF Offices, as well as all participating agencies, for
their dedication and participation. She emphasized that Kenya remains committed
to working closely with AFI States, ICAO and partner institutions to further advance
aviation safety.

15
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At 151827, the ESAF Regional Officer for Environment and Meteorology, on behalf
of the Regional Director of ICAO ESAF, delivered her remarks conveying
appreciation to the Lead State, Kenya, for supporting ICAO and leading the activity.
She also expressed gratitude to all participants for their constructive engagement
during the exercise and extended appreciation to the Director General, KCAA.
Further appreciation was given to the AFI VOLCEX Steering Group Chairperson for
his exceptional leadership throughout the planning and execution of the exercise.

At 1521Z, on behalf of the WACAF Office, Regional Officer, ATM/SAR conveyed his
appreciation to the participants, commending the Exercise Leader for conducting
the exercise with professionalism and expertise. He also acknowledged the crucial
roles played by Kenya Airways, the ANSPs, and all other participating stakeholders,
noting that the lessons learned from the exercise would contribute to
improvements in future activities.

At 1523Z, the ESAF Regional Officer for Environment and Meteorology, on behalf
of the ESAF and WACAF Regional Directors, officially declared the 2025 AFI
Volcanic Ash Exercise meeting closed.

For a full list of exercise messages issued, see Appendix C.

LESSONS LEARNED

The 7t edition of the AMBEX handbook does not contain all addresses to be used
for exchange of messages.

Effective coordination among the participating agencies is necessary to ensure the
successful delivery of the exercise.

Not all States are connected to the AFTN/AMHS network.

The Exercise leader should be an officer from Air Traffic Management (ATM)
domain.

Where many States are participating, resulting in extended exercise duration, there
is need for additional person(s) to assist the Exercise Leader.

Despite sensitization, some stakeholders were not aware of the volcanic ash
exercise.

Although Kenya established Letters of Agreements with neighbouring States, these
agreements do not include provisions for volcanic ash.

Changes in flight scheduling affected the transmission of Special Air Reports.

16



5.9

5.10

5.11

5.12

5.13

5.14

5.15
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The transition from Microsoft Teams to Zoom on 26 February 2026 had some
impact on the ability of certain participants to join and actively participate in the
exercise.

The coded format of the Special Air Report provided in the AFI VACP, as
transmitted by the MWO, is at variance with the provisions of Annex 3, C. 5.9.6
/ICAO Doc. 10157, PANS-MET, C. 3.1.3.

While Kenya has established the Nairobi FIR ATM contingency plan, which includes
provisions for the Volcanic Ash Contingency Plan, it was not fully activated.

There is no specific guidance provided in the AFI VA exercise OPINS on how to
communicate the GO/NO GO decision. The GO decision was based on the
preparatory NOTAM issued on 19 February 2026, in the absence of any reported
safety concerns.

The correct NOTAM series were not used by some States when reporting Volcanic
ash information.

The ASHTAM/NOTAM series to be used during the exercises and real events as
well as other aeronautical information, should be promulgated in the State’s AIP
under Gen 3.1.

Establishing points of contact with some State volcano observatories within the
AFI region was unsuccessful for example, Cabo Verde, Eritrea, Comoros.

During the exercise, activities requiring operational priority but not warranting its
suspension or cancellation, may necessitate the delay or temporary suspension of
actions by a specific unit during its allocated exercise time slot.

Unexpected non-participation of key States, for example, constraints experienced
by the Democratic Republic of Congo, which negatively impacted on the
progression of the exercise.

Early withdrawal by some States impacted negatively on the smooth progression
of the exercise.
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6.0 RECOMMENDATIONS

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

Install an AMHS position at the Nairobi Volcano Observatory. This will facilitate the
direct receipt and distribution of VONA messages via AMHS, improving both
efficiency and reliability.

Establish a letter of Agreement between KCAA, the Meteorological Service Provider
for Air Navigation and the State Volcano Observatory regarding volcanic ash as
provided by ICAO Doc 9766.

Regular refresher training and bi-annual simulation exercises interfaced with the
ICAO calendar for operational staff to strengthen coordination and response time.

Review the Nairobi FIR ATM contingency plan to incorporate all the provisions of
ICAO Doc. 9766.

Review Letters of Agreement with neighbouring states to include provisions for
volcanic ash.

The on-going project of updating the AMBEX handbook should be used to ensure
correct addresses are used for addressing aeronautical messages.

ICAO to pursue the AFTN/AMHS connectivity amongst all States, e.g. between
Nairobi FIR and Juba FIC and Djibouti.

Revise the AFI Volcanic Ash Exercise Operational Instructions to clearly state that
the exercise leader should be from ATM service provider.

A provision to be made in the AFI Volcanic Ash Exercise Operational Instructions for
an assistant to the exercise leader.

6.10 The AFI Volcanic Ash Exercise Operational Instructions should include standardized

templates for each message to ensure consistency and clarity in communications
during the exercise, e.g., VONA and Special Air Reports.

6.11 Participating airlines should be onboarded at the onset of exercise preparation

through IATA to ensure participation and adequate coordination.

6.12 There is need to have effective mechanisms in place to ensure all aviation

stakeholders are adequately sensitized regarding volcanic ash exercises and actual
events, e.g. Interpretation of messages (NOTAM/SIGMETS) and timelines for airline
staff.
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6.13 Schedule a pre-exercise teleconference one day prior to the volcanic ash exercise
using the ICAO platform to be used to enable participants familiarize themselves
with the platform.

6.14 Ensure that during such exercises and real events, the State’s ATM Contingency plan
that incorporates the Volcanic Ash Contingency Plan, is fully activated to support
dissemination of information.

6.15 Review the AFI VACP to ensure it aligns with the requirements of Annex 3, C. 5.9.6,
for MWO to transmit special air reports received from the ACC in the format in which
they are received (pg. 45, 55). Also, align the VONA template in the AFI VACP to the
provision in ICAO Doc. 10157, PANS-MET, Appendix 7.

6.16 The ASHTAM / NOTAM series to be used during the exercises should be promulgated
in the respective States’ AIPs under Gen 3.1.

6.17 AFI VA OPINS should include specific guidance on how to communicate the GO/NO
GO decision eg via email.

6.18 State Volcano Observatories within the AFI region should update their focal point
details in ICAO Doc. 9766 to facilitate effective participation.

6.19 When operational circumstances not warranting the suspension or cancellation of
the exercise become a priority in a particular unit during the exercise, there should
be provision to delay or suspend the exercise action that should be undertaken by
that unit at that time.

6.20 VAAC Toulouse to update their AMHS/AFTN address if it has changed since what
was used (LFPWYMEU) was at variance to what is documented in ICAO Doc. 9766
(LFPWYMYX or LFPWYMCR).

6.21 Johannesburg Communication Centre and the NOTAM office are to be included as
participants in future exercises for monitoring purposes.

6.22 Message delays between VAAC Toulouse and RODB Dakar to be investigated
(Advisory messages were reported to have been received in +7 minutes).

6.23 The second SIGMET issued by Nairobi MWO during the second session was not
received at RODB Pretoria. This needs to be investigated.

6.24 Meteorological Watch Offices (MWOs) are encouraged to use the correct channel of
transmission, instead of email.
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6.25 Participating States are requested to ensure full participation, as early withdrawal
had a negative impact on the progression of the exercise.

6.26 States identified during the planning process, based on the VAAC Toulouse exercise
scenarios, for participation in Volcanic Ash Exercises should ensure full and active
engagement in the exercise.
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7.0 CONCLUSIONS

7.1

7.2

7.3

7.4

7.5

The third ICAO AFI Volcanic Ash Exercise (VOLCEX25/01), conducted on 26
February 2026, proved to be an extremely valuable and successful event for all
participating agencies from the AFI Region. The exercise successfully achieved its
primary objective of simulating the response to the volcanic eruption of the Barrier
Volcano in Kenya. It provided a critical platform to test and enhance inter-agency
coordination, operational readiness, and the application of regional volcanic ash
contingency procedures.

The exercise effectively demonstrated the activation of communication protocols
and the dissemination of critical information, including VONA messages, SIGMETS,
NOTAM, and Special Air Reports (ARS). The involvement of key stakeholders
validated the collaborative decision-making processes essential for maintaining
safety in the event of a real volcanic eruption. The simulation of ash clouds at
multiple flight levels and affecting several neighboring states successfully tested the
complexity of regional coordination.

While the exercise was a success, it also highlighted critical areas of improvement.
The challenges experienced during the exercise underscore the need to investigate
any shortcomings in the current communication infrastructure. This, along with the
need for enhanced connectivity and adequate sensitization of stakeholders, provides
a clear path for targeted improvements.

AFI VOLCEX25/01 was a successful test of existing communication infrastructure
and procedures. The exercise was a crucial diagnostic tool that identified concrete
steps to bolster the resilience and efficiency of the volcanic ash information chain in
the AFI Region.

The lessons learned and the subsequent recommendations are instrumental in
strengthening regional cooperation, improving communication networks, and
ultimately enhancing the safety, regularity, and efficiency of international air
navigation against the hazard of volcanic ash. The enthusiasm and cooperation
demonstrated by all participants reaffirm the collective commitment to continuous
improvement and operational preparedness.

21



Appendix A: Cooperating Agencies

AREA OF RESPONSIBILITY AGENCY STATE/REGION
Chairperson, AFI VOLCEX SG AFI VOLCEX SG Kenya
Exercise Leader - ANSP Kenya ANSP (ATM) Kenya
Assistant Exercise Leader - Kenya ANSP (ATM) Kenya
ANSP

State Volcano Kenva
Observatory - Y
State Volcano .
Observatory - Ethiopia
State Volcano Cameroun
Observatory -
State Volcano
Comoros
\VO Observatory -
State Volcano
Vi
Observatory - Cape Verde
State Volcano
D.R.
Observatory - Congo
State Volcano Eritrea
Observatory -
VAAC VAAC Toulouse France
Nairobi MWO Kenya
Dar es Salaam MWO Tanzania
Entebbe MWO Uganda
Kigali MWO Rwanda
MWO
Kinshasa MWO D.R. Congo
Addis MWO Ethiopia
Juba AMO South Sudan
NOF/ARO - ANSP Nairobi NOF Kenya
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Dar es Salaam NOF Tanzania
Entebbe NOF Uganda
Kigali NOF Rwanda
Kinshasa NOF D.R. Congo
Addis NOF Ethiopia
Juba ARO South Sudan
Nairobi ACC/FIC Kenya
Dar es Salaam ACC/FIC | Tanzania
Entebbe ACC/FIC Uganda
ACC/FIC - ANSP Kigali ACC/FIC Rwanda
Kinshasa ACC/FIC D.R. Congo
Addis ACC/FIC Ethiopia
Juba FIC South Sudan
Nairobi RCC Kenya
Dar es Salaam RCC Tanzania
RCCs Entebbe RCC Uganda
Kigali RCC Rwanda
Ethiopia RCC Ethiopia
Nairobi BCC Kenya
BCCs
Kinshasa BCC D.R. Congo
Airlines Coordination IATA II\;IAi-c:'dAIe E;A;trlca and
Regulation Kenya CAA Kenya
Participating Airline Kenya Airways Kenya
International and inter-regional | ICAO ESAF Office Kenya
Exercise coordination ICAO WACAF Office Senegal
RODB Pretoria South Africa
OPMET Databanks
RODB Dakar Senegal
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ASECNA

ASECNA

Senegal
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Appendix B: Volcanic Ash Information Flow and Coordination Process

Eruption

SVO issues VONA

‘:;CE'acf{tm;r?gt;;;‘z‘;tEd Aircraft issues a special
activation of Contingency air report, advising of
plan. ash observation

VAAC considers i
updated VAA cons
Special Air Reports

MWO issues initial SIGMET

ssues SIGMET
i h cloud,
AA

VAAC issues initial VAA Airline operations centres
describing observed ash initiate  volcan
cloud procedures

VAAC issues updated
VAA/VAG describing
observed + forecast
ash cloud

MWO issues SIGMET
describing observed
ash cloud, based on
VAA/VAG
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Appendix C: Exercise Message Log

7) SOURCE ELEV:

8) NOTICE NR:

9) CURRENT
COLOUR
CODE:

10)PREVIOUS
COLOUR
CODE:

11)SVO:

12)ACT STS:

13)ONSET:

14)DUR:

15)VA CLD HGT:

16)HGT SOURCE:

17)MOV:

18)CTC:

19)RMK:
20)NXT NOTICE:

3386FT AMSL
2026/1
RED

Yellow

NAIROBI VOLCANO OBSERVATORY
ERUPTION ONGOING SINCE 0900Z
20260226/0900Z

ONGOING EPISODIC

37000FT AMSL

GND OBSERVER

NE

NAIROBI VOLCANO OBSERVATORY
TEL +254 721 371975

E-mail: kenya-svo@uonbi.ac.ke
https://volcanoobservatory.uonbi.ac.ke
NIL

20260226/1530Z

EXERCISE EXERCISE EXERCISE

MESSAGE/RESPONS Product/Message Remarks
IBLE
UNIT/AERODROME
1st VONA by 1) VONA Transmitted via email
Nairobi Volcano 2) STATUS: EXER
ob t 3) DTG: 20260226/0930Z
servatory 4) Volcano: BARRIER 222030
5) PSN: N0219 E03634
6) AREA: KENYA RIFT PROVINCE
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1t VAA/VAG from
VAAC Toulouse

fimsq. 14 : gaRWSAsIXKRR Input : 2026-02-26 09:45:46.016

Transmitted via
Tl E N AFTN/AMHS

IFVxXa4 LFPW 260945
:[]vA ADVISORY

REA: KENYAN RIFT VOLCANIC PROVINCE
ISOURCE ELEV: 1032M
DVISORY NR: 2026/1
:[l'NFO SOURCE: EXERCISE VOLCEX26/01 EXERCISE
JIAVIATION COLOUR CODE: RED
ERUPT | ON DETAILS: ERUPTION AT 20260226/0900Z EXERCISE VOLCEX25/01
EXERCI SE
0BS VA DTG: 26/0900Z
:[JoBS VA CLD: SFC/FL160 S0242 EG1656 - NG712 E@1754 - N1257 EG5021 -
I50212 E04457 - 50242 E01656 MOV NE 20KT FL130/250 NO412 EG1327
INO548 E05342 - 50054 EO5151 - 50733 E01700 NO412 E01327 MOV E 10KT
FL200/500 NO345 E03918 - 50639 E02133 - 51415 E02857 - 51656 EO01624 -
NC100 WOOB48 - NO345 E03818 MOV W 20KT
AIFCST VA CLD +6 HR: 26/15002 SFC/FL160 NG512 EG1209 - N1203 E05454 -
50224 E04509 - 50427 E01841 - NO512 EG1208 FL130/250 NO651 EOO815 -
INO40S E05348 - 50415 EO05338 - 50303 E03238 51048 E01803 - NO651
EO0815 FL200/600 NO342 E03954 - 50703 E02354 - 51845 E03553 - 50203
01051 - NO300 EO0B39 - NO342 E03954
AIFCST VA CLD +12 HR: 26/2100Z SFC/FL160 NO715 EG1500 - N1403 E05545 -
50154 E04915 - 50436 E01809 - NO715 EG1500 FL130/250 50300 EOO6E9 -
INO438 E01439 - NO600 EO4838 - 50124 E06108 50848 E02136 - 50300
[EO0609 FL200/600 NO321 E03927 . S0703 E02354 - 52009 E03921 - S0451

1st SIGMET — NVIN31 HKJK 260945 Transmitted via
HKNA SIGHET 01 VALID 260845/261545 HKJK-
- HKNA NAIROB) FIR'VA EXERCISE AF| VOLCEX25/01 VA ERUPTION: THE

MWO - HKJK BARRIER 222030 PSN: NO218 EQ3634 AREA. KENYA RIFT VOLCANIC PROVINGE AFI'N/AMHS
SOURCE ELEV. 10324 ADVISORY MR 2025/01 INFO SOURCE: EXERCISE COLOUR
CODE- RED ERUPTION DETAILS: ERUFTION AT 20260226/09002 EXERCISE 08S
VA CLD. 26/09357 SFC/FL160 W1 SO251 EG1548 - NOGST EG1661 . N1209
E05224 - S0212 EOA457 - S0251 E01548 MOV NE 20KT INTSFY FL130/250 Wi
NG509 EO1327 . NO34B E0S5436 . S0406 E05142 . S0409 E01221 . NOS9
EG1327 MOV E 10KT (NTSFY FL200/500 Wi NO415 E04130 - 50606 EG2542
1630 E03245 - NO30S NOOJ30 - NO415 E04130 MOV W 20KT INTSFY FCST
CLD: 26/15452 SFC/FLAGO W1 S0006 £01248 - NOB15 EO1651 - N1218
E05409 - S0354 E04708 - S0006 E01248 FL130/250 Wi NO621 EO01142 -
NO236 E05533 . S0527 E05342 . S0408 E03208 . S0820 E02418 . $0257
EO0BST - NO621 EG1142 FL200/600 W1 NO35T EG3703 - NOGST E03748 -
$0739 E02400 - 52924 E04036 - SO609 WOOB&2 - NOG42 WO1000 . NO3ST
E03703 EXERCISE EXERCISE EXERCISEw

A

=

1 NOTAM — NOF |- s T30 L_ Transmitted via
— HKIK ) O AMHS

)

1 MR ) BT

) EXERCISE VOLCEXCE61 VA ERUPTION AT T RARRIER CE2000 P OO EA3G30 AREA ENYA RIFT FROVINCE WITH COULER.COCE RED. ERUPTION DETAIS: ERUPTION AT 2025020605341 EXEREE 085 VA CLL: 2010881 SFCIFLIGY
WESTENSE MESENES WARERNSRCEIST SUSIENS M

T L2 MSAEHET NI S0 SAME2 MIET 1 1 L0 WA SRHENAND VRS NN AENAA O N 0 P M0 50880 SFORLE S
VRAGECEH WFEAREIHAD SURENTIE SHAEDALAR FLIIZEN

VRGN WIS ISR SNVERTS SIOEION SUSTENRT WA LA NSTERTSE NRSTESTS S0 o0 OB M0 WOTERY EERLIS DEISE BleE

) ) W)
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2"d SIGMET —
MWO - HUEN

WVUG31 HUEN 2612202

HUEC SIGMET 02 VALID 261220/261820 HUEN-

HUEC ENTEBBE FIR/UIR VA EXERCISE VOLCAFI 25/01 VA ERUPTION THE
BARRIER LOC N0219 £03634 AREA KENYAN RIFT VOLCANIC PROVINCE VA CLD
OBS AT 12102 FL200/350 ROUND 50033 E02970 - 50143 E02955 - 50185
E03141 - 50008 E3038 - N0OO1 E02955 - S0003 E02970 MOV E 16KT WKN
EXCERCISE EXERCISE EXERCISE=

Sent via email

2"d NOTAM-NOF-
HUEN

3N /26 NOTAMN
C /OO0 1V/NBO W/ 000/ 9961021 GN03634EH99

2261530657
0 VA ERUPTION AT THE BARRIER 222030 FSN

WA (L 19352

106300 EXERCISE O
h“F |H‘1 M’ 0605224 §

0 NO41SEDN130 MOV W 20KT FCST ..w' i
E01248 W ‘|'E '?'Mif‘l«‘“
' 8E0 )

F) GND G) UML)

NO219 EO mu A?F. »Fm. RIFT rﬂu,lh E WITH COULOR COCE 9" FF'\TM

Transmitted via
AFTN/AMHS

3rd SIGMET -
MWO - HAAB

Not received

Not received

3" NOTAM-NOF-
HAAB

aw

[ADQ74726 NOTANR. AGD73126
( TA6£360

NILL TAKE PLACE AT
b-EPhA RIFT .l-\L_Ev muhe m" U3657E AND AFFECT ACDIS
ABABA FIR WI THE AREAS ENCLOSED WITH IN THE FLW COORD
ASH MOVINS NORTH AND NORTHEAST OVER ETHIOFIA IN THO DISTINCT
AREAS
AREAY. (I
03606€ 04
AREAZ WI SOUR
0815804616 0800
PILOTS TO EXP ASHES NI THE AREAS
THE EARRIER, VOLCANO- AR 222030, 0
(KENYA RIFT VALLEY FROVINCE EXERC

aND G) UNL.)

EXER VOLCANO NAME
3657E
ISE 3 EXERCISE 3 EXERCISE 3

F

Transmitted via AFTN
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4th SIGMET-
MWO-HTDA

OC SIGET 04 VALID 289052/ 260652 MITA.

OC CAR ES SALAAM FIR EXERCISE AF| VOLCEXZS/01 WA ERUFTION: THE

1ER 22203

SN NO21S EGDSML AREA. KENYA RIFT VOLCANIC PROVINCE SOURCE ELEV:
10221 ADVISCRY NR: 2026/

INFO SOURCE  EXERCISE COLOUR COCE: REC ERUFTION CETAILS: ERUFTION AT
226710502 EXERCISE

WA CLD: 26/10882 SFC/FLAED NI SO445 EO2822.S0442 EQ4OMT.S0M02

A3208 . SCE20 EO21128.50047 EOGOSY.NGE2Y EON1142

L203/600 Wi NI3SY EGAT03-NIOET EQ3748-50736 EO02400.52924
40365 - SOS6 WOO242-NIO42 WOTOD0.-NG3ST EGITOS

ISE EXEFCISE EXERC|SE=

Transmitted via AFTN

4 NOTAM-NOF-
HTDA

) mgzmnwmmm:mlwm

)

) 2602261100 C) 2602264315

) EXER AFI VOLCEX 25/01 WA ERUFTION WILL TAKE PLACE AT MENYA
IFT NRLLEY PROVINCE COURD (QRTNISSTE AND AFFECT CAR ES SALAAM
FIR NI THE AFEA ENCLOSED NITH THE FLN COORD

QUASHRFIE - A ZSOTE - D1OZSOGMA0E - 1OTSHBIE - L9592
ILOTS TO EXF ASHES NI THE AREA

VOLCAND NAME  THE BARRIER, VOLCAND NR 220030, QR3aMIGSSTE
(KENYA RIFT VOLCANIC PROVINGE) EXERCISE EXERCISE XERCISE

) B G) )

Transmitted via AFTN
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5" SIGMET-MWO-
HRYR

Transmitted via AFTN

5th ASHTAM -
NOF - HRYR

Not received

Not received

6th SIGMET —
MWO - FZAA

Not received

Not received

6t NOTAM —
NOF - FZAA

Not received

Not received
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2" VONA by

Nairobi Volcano

Observatory

1) VONA

2) STATUS:

3) DTG:

4) Volcano:

5) PSN:

6) AREA:

7) SOURCE ELEV:

8) NOTICE NR:

9) CURRENT
COLOUR
CODE:

10)PREVIOUS
COLOUR
CODE:

11)Svo:

12)ACT STS:

13)ONSET:

14)DUR:

15)VA CLD HGT:

16)HGT SOURCE:

17)MOV:

18)CTC:

19)RMK:
20)NXT NOTICE:

EXER

20260226/11502
BARRIER 222030
N0215 E03634

KENYA RIFT PROVINCE
3386FT AMSL

2026/2

RED

RED

NAIROBI VOLCANO OBSERVATORY
ERUPTION ONGOING SINCE 09002
20260226/0900Z

2 HR 50 MIN

37000FT AMSL

GND OBSERVER

NE

NAIROBI VOLCANO OBSERVATORY
TEL +254 721 371975

E-mail: kenya-svo@uonbi.ac.ke
https://volcanoobservatory.uonbi.ac.ke
NIL

20260226/1750Z

EXERCISE EXERCISE EXERCISE

Transmitted via email
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2"d VAA/VAG from
VAAC Toulouse

Mag. Td 1 mmRmegm TEED Trgmt: EEIES R
Tiling Time 1 2ELLSL Originater: LIFHVMED
AT Brdnrd b - e

WENM LIFa 2611350
m, LS

VEREOZ A 11 5AT

WEAT  TCLI GLSF

WOLCANG: THE BARR SR Z5SCE0
NOZ'E EB3E3L

o hH: it 2

LRCE: EXEARDIEE WLCEXIS 81 SERCISE

K ColnliR RO REL

W LFTAILS SRFTICK AT FAXEAFIE/COOAT FXFARLISE WOLCFCANSA
1ZE

WA CTE: 26512338

035 "W CLLC: SFCSF_A150 S0G43 ENG5SS - NOTHZ EMM TS5 M1ZET ED
B2 Lodds SUZLY LOACSE MMy Mo ORI 1 LA L0 MO L
MASLT Eosaad SA05L EOoe S 50733 BRSO Ho21Z CnEd E 13«
2304500 KO3d5 EAZME - S0A3IA EAM3IS - S4415 EA2BST S465A EA1624
MATAS WOCRAR - HARES 18 MW W 28T

F WA CLL 1A HR 28/1E007 SFLSF_183 NOC1Z FA1283 - NSO FAGALS -
ECJ4ECE . ERL2T EOUE4T . MAEIZ FL135s253 MCEE1 EBBS1SG -
MOLIT ECSI4E 50415 EXSIZE 5 X 51023 EE0Z HOG51
LOJ  FLINOSGOD MIME LOUED il ~ 1945 Loassd L]
ol L A RS L
TS WA LLE +12 47 L
SA154 ECAG945 - SACES ED 4
N94Tn ER A0 L WReSY BRI S

15 EMO33 - mNdDd EQGDLS
FL133 253 S0500 EAAGAR -
EQnA: ERTASE . EGIEY

Transmitted via
AFTN/AMHS

7th SIGMET-
MWO-HKIK

WVKN3Y HKJK 261155

HKNA SIGMET 62 VALID 261155/264755 HKJK
HKWA NAIROBI FIR VA EXERCISE AFI VOLCEX25/01 VA ERUSTION: THE
PARRIER 222030 PSN. NO219 E03634 AREA: KENYA © PROVINCE
SOURCE ELEV. 10324 ADVISORY NR: 2025/81 INFO SOURC
CODE. GREEN ON AT 20266226/
0BS VA CLD E01548 - NOBSY EO1651
51 E01545 MOV NE 2
5040 50409 EO
1500 Wl N9 S0606 £02542
NBA15 EO4130 MOV W 20T WKN FCST VA
815 EO1651 - N1218
0.

Transmitted via
AFTN/AMHS

7t NOTAM-NOF-
HKJIK

Transmitted via
AFTN/AMHS

2nd Special Air
Report sent
from Nairobi
MWO to VAAC

||Mv

RS KOA333 NO219 03634 12007 F350 DES F200 VA CLD VA EXERCISE AFI
OLCEX23/81 EXERCISE EXERCISE EXERCISE

| Transmitted via

AFTN/AMHS
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Toulouse and
the RODBs.

8th SIGMET
from Entebbe
MWO

Not received

8th NOTAM-NOF-
HUEN

Transmitted via AFTN

9th SIGMET —
MWO - HAAB

Not received

9th NOTAM-NOF-
HAAB

Transmitted via AFTN
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10t SIGMET-
MWO-HTDA

T T
ar

VTN31 HTDA 281306
HTCC SIGHET 10 VALID 261307/261807 HTCA-
HTLC [AR ES SALAM FIR EXERCISE AFI VOLCEXZS/0H VA ERUFTION: THE
BARRIER 222030
PEN: NOM9 EO3634 AREA: KENYA RIFT VOLCANIC FROVINCE SOURCE ELEV
HOIM ACVISORY NR; 2026/02

| NFD SOURCE: EXERCISE COLOUR CODE: RED ERUFTION CETAILS: ERWFTION AT
20260226/00002 EXERCISE
0B VA CLD: 26/1200Z SFC/FL16O WI 50449 E0Z922.50442 ED4047-30102
F03403-50107 EQ3024-50449 EO2922 MOV NE 20T
FL130/250 WI 5044D E02022.50442 EQ4047.50407 E03403-5M07
E03024- 50448 02822 MOV E 10T
FL20/500 W1 50445 EQ2622-50442 EQ40T-SOHO2 EB403-5M407
0302450448 E02822 MOV W 206T
FST VA CLD: 26/18107 SFC/FL1GA W1 50006 ES1248-NOE15 EG1651-M218
E05409.20354 E04709.50008 EM248
FLI3O/Z50 W WOG21 EO1142-NO236 EO9533-50527 EO5342-50408
E03200-50920 EQ2118-S0257 EODO5T-HOG2A EO1142
FL200/600 W1 WO3GT EO3703-NDGST EO3748.50739 E02400-52124
0403650600 WOOBA2-NOOA2 WEHAA0-NA3ET E03TH3
EXERCISE EXERCISE EXERCISE=

Transmitted via AFTN

10t" NOTAM-
NOF-HTDA

El 1 WL
RIFT VALLEY PR
Fik Wi THE AREA ENCI
A - (M ZETE -
ILGTS T EXP ASHES Wi THE AREA
VR VOLCAND NAVE: THE BARRIER, WOLCANO MR
(KENYA RIFT WOLCANIC PROVINGE) ENERCISE ENERCISE EMERCISE
Fi G G) L)

ERUFTION WILL TAKE PLACE AT KENYA
TE AND AFFECT [AR ES SALAMM

Transmitted via AFTN

11th SIGMET —
MWO - HRYR

|

|IHRYR SIGMET 11 VALID 261320/261820 HRYR-
(HHRYR KIGALI FIR EXERCISE AFI WOLCEX25/04 VA ERUPTION: THE BARRIER

1222030

(IPSN: NO219 E03634 AREA: KENYA RIFT WOLCANIC PROVINCE SOURCE ELEV

H| kral

[IADVISORY NR: 2026/2 INFO SOURCE: EXERCISE COLOUR CODE: RED ERUFTION

(IDETAILS: ERUPTION AT 20260226/1320Z EXERCISE 0BS VA CLD: 26/1320Z

:fISFC/FL160

50242 E01656 - NO712 E@1754 - N1257 E05021 - S0212 EG4457 - 50242

:[IEG1656 MOV

INE 20KT FL4130/250 NO412 EG1327 - NO548 EO5342 - S@054 E05151 - 50733
EQ1700

INO442 E01327 MOV E 10KT FL200/500 NO345 E03918 - S0639 E02133
51415 E02857

- 51656 E01624 -NO10@ WEO648 - NO345 E03918 MOV W 20KT FCST VA
ificLp: 2671920 SFC/FL160

[IN0512 EO1208 - N1203 E05545 - S0224 E04508 - S0427 EG1841 - NO512
[EO1209

fFL130/250 NOES1 EQOGS15 - NO4G9 E05348 - 50415 EG5339 - S0303 E03238
if- s1048

([lEG1803 - NOB51 EO0815 FL200/600 NG342 E03954 - SO703 E02354 - 51845

S0203 WO1051 -NO300 EQ0839 - S0342 E03954
{JEXERCISE EXERCISE EXERCISE=

VRW31 HRYR 261320

Transmitted via AFTN
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11th ASHTAM-
NOF-HRYR

Transmitted via
AMHS

12th SIGMET —
MWO - FZAA

Not received

Not received

12th NOTAM —
NOF - FZAA

Not received

Not received
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3" VONA by

Nairobi Volcano

Observatory

1) VONA

2) STATUS:

3) DTG:

4) Volcano:

5) PSN:

6) AREA:

7) SOURCE ELEV:

8) NOTICE NR:

9) CURRENT
COLOUR
CODE:

10)PREVIOUS
COLOUR
CODE:

11)SVO:

12)ACT STS:

13)ONSET:

14)DUR:

15)VA CLD HGT:

16)HGT SOURCE:

17)MOV:

18)CTC:

19)RMK:
20)NXT NOTICE:

EXER

20260226/1405Z
BARRIER 222030
NO0219 E03634

KENYA RIFT PROVINCE
3386FT AMSL

2026/3

GREEN

RED

NAIROBI VOLCANO OBSERVATORY
DECREASED UNREST
20260226/09002

5 HR 20 MIN

NO VA CLD PRODUCED

GND OBSERVER

NO VA CLD PRODUCED

NAIROBI VOLCANO OBSERVATORY
TEL +254 721 371975

E-mail: kenya-svo@uonbi.ac.ke
https://volcanoobservatory.uonbi.ac.ke
EXERCISE VOLCEX END OF EXERCISE EXERCISE
NO MORE ADVISORIES

EXERCISE EXERCISE EXERCISE

Sent via email from
Nairobi volcano
observatory
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WEE T GUsE
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S8 MA21G EA3A34
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EL| 1032

ORI 202G
SOJHCL: LELRCTSL LRLHLCIEL LeLHC L
UIATION COLOJUR COOE: GREER
RUFTION CETAILS: ERLUFTION AT 2029322E/1L07Z EXERCISE EXERCIZE

GLNCSOFF: WO FURTHER ALY1SDRIES=

Input

Deigioatos:

| 22E-02-28 1441

LEPREIM=Y

Transmitted via

| AFTN/AMHSs

CANCELLATION
SIGMET - MWO
— HKIK

BAN31 HK 2BH AN
HENA 51T 04 NALID 261412251755 M
NAIRDB) 17 WA EXERCISE AF! VILCEX 20/61 CNL SIZET G2 \ALIL

61195/ 251750 EXERCISE EXERCISE DXERLIS

Transmitted via
AFTN/AMHS

CANCELLATION
SIGMET — MWO
— HUEN

Not received

Not received

CANCELLATION
SIGMET - MWO
— HAAB

Not received

Not received

CANCELLATION
SIGMET-MWO-
HTDA

=
VTN HTLA 264446

HTOC SIGHET 11 VALID 264417/264800 HTTA

HIDL UAR ES SALAAM FIR EXERCISE AFI WOLLUEX Z37td CHL SIGMET 10 VALIL
2613071261807

EYERCISE EXERCISE EXEREISEs

Transmitted via AFTN
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CANCELLATION

T

Transmitted via

(VRN3 HRYR 261415
-SIGMET-MWO- HRIR SIGHET 12 VALID Z61415/261820 HRVR AMHS
HRYR KIGALI FIR EXERCISE AFI VOLCEX 25/61 CNL SIGMET 11 261320/261820

EXERCISE EXERDISE EXERDISE:
CANCELLATION | Not received Not received
SIGMET - MWO
— FZAA
CANCELLATION I:‘-V’EIEIEIBIQG ..... N DTAMCVGGG?fEE ................................................................................................................................................................................................ Transmltted Vla
NOTAM — NOF — | [0} HKNA/QWW)OX/ 1V/NBO/W/000/999/ 021 ING3634E999 AFTN/AMHS

IA) HKNA
HKJK 1IB) 2602261400
JE) EXERCISE VOLCEX 25/@1 CMPL EXERCISE EXERCISE EXERCISE)

CANCELLATION [u ¥ Transmitted via AFTN
NOTAM — NOF — (VIN3/25 NOTAHR V0002126
HUEN (1) HUUEC/ QWO |V NB0 W/ 000 /B33 /0213N03634E 008

A HIEL

) 2602061220

F) \h BXER VOLCEX AFI 25/01 COMFLETE EVERCISE BXERRISE EVERCISE:
CANCELLATION | Not received Not received
NOTAM — NOF —
HAAB
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CANCELLATION |[.. : Transmitted via AFTN
NOTAM — NOF — | |/A00d7 26 ROTAN A0ide) ¢
HTDA ) HTDC QR ' NN D 566 AR5 RRAME 36

E' WA EXERCIGE AFI ¥ 810 COMFLETE

CANCELLATION
NOTAM — NOF —
HRYR

-

ASHTANM 0004126

A) HRYR FIR B) 02261430 C) THE BARRIER 222030
D) 021M03634E

E) GREEN

J) NAIROEI VOLCAND OBSERVATORY

K} EXERCISE VOLCEX CAMCELLEL

Transmitted via
AMHS

UNKOWN
ADDRESSES
RESULTING TO
NON-ROUTING

Mag. 1d + 26,1172008204.,4915
Piling Tine
ATS Priority
Addressees

Source device type:

Source circuit 1 HRNAYFYX

Msg. Type
oo 126093004
Length

Msg. Information 0-SVC received or sent

Input

Originator : HRNAYEY

Handling @ SVC
Ext. Nsg. Id: 384,

Updated AMBEX
handbook (AODEX)
necessary
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Attachment 1: Kenya ANSP Safety Assessment

Attachment 2: Kenya Airways Safety Assessment (Bowtie)
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Executive Summary

This safety assessment sought to examine, evaluate and analyse the safety impact of the
VOLCEX (Volcanic Ash Contingency Exercises) 2025 on ATS operations aimed at complying
with the International Civil Aviation organization (ICAQ) safety management standards and
recommended practices as outlined in Annexes 11 and 19 relating to safety assessments
and as domesticated in the Kenya Civil Aviation Regulations, namely The Civil Aviation (Air
Traffic Services) Regulations, as amended and The Civil Aviation (Safety Management)

Regulations, as amended.

This assessment exercise revealed four (4) specific hazards and other safety related issues.
In terms of generic classification, two (2) hazards are organizationally related hazards, one
(1) is technically related while one (1) is a human related hazard. During the analysis, the
inherent safety risks of the consequences of the five (5) hazards were assessed as

“acceptable based on risk mitigation” if the VOLCEX 2025 was to be carried out.

However, at post-implementation of the mitigations, should the: a) the additional actions
suggested herein be implemented as stipulated, the residual safety risks of the
consequences of three (3) hazards would be within the tolerable region while one (1) hazard

would be in the acceptable region.
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Codes and Abbreviations

ACC Area Control Centre

ADANSSMSC Assistant Director Air Navigation Services SMS Coordinator
AFI Africa and India Ocean

AIP Aeronautical Information Publication

AIREP Aircraft Reports

AIM Aeronautical Information Management

ALARP As Low As Reasonably Practicable

ANS Air Navigation Services

ANSP Air Navigation Service Provider

APP Approach

ATC Air Traffic Control

ATMO Air Traffic Management Officer

ATS Air Traffic Services

CICTT Commercial Aviation Safety Team ICAO Common Taxonomy Team
DANS Director Air Navigation Services

DDAIM Deputy Director Aeronautical Information Management
DDATM Deputy Director Air Traffic Management

ECAST European Commercial Aviation Safety Team

DATIS Digital Automatic Terminal Information Service

FIR Flight Information Region

HIRM Hazards Identification and Risk Mitigation

ICAO International Civil Aviation Organization

IFR Instrument Flight Rules

KCAA Kenya Civil Aviation Authority

LOA Letters Of Agreement

LOC-I Loss Of Control In flight

MAC Mid-Air Collision

MET Meteorology

NOTAM Notice To Airmen
PANS-ATM  Procedures for Air Navigation Services Air Traffic Management

PAIMO Principal Aeronautical Information Management Officer
PATMO Principal Air Traffic Management Officer
SAG Safety Action Group

SAIMO Senior Aeronautical Information Management Officer
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SCF-PP System Control Function- Power Plant

SM-ICG Safety Management International Collaboration Group
SMS Safety Management System

SMSC Safety Management Systems Coordinator

SOP Standard Operating Procedures

SSP State Safety Program

TMA Terminal Control Area

uTcC Universal Time Coordinated

VOLCEX Volcanic Ash Exercises

WG Workgroup

Definitions of Terms

Hazard

Inherent risk

Operational Requirements

Residual risk

Safety Assumptions

Safety Recommendations

A condition or an object with the potential to cause or contribute

to an aircraft incident or accident.

Risk associated to the worst foreseeable (or credible) situation

subject to analysis

These include procedures that must be followed for the
operations defined for the application to be properly executed,
or functional requirements on what information (and how it)’

should be presented to the controller.

Risk that takes into account the effect of the safety actions that
could be implemented to improve system s safety performance

by bringing down risk to an acceptable level.

These include main characteristics about the environment or

procedure in which the application is specified to operate.

These include procedures that could be implemented by the

operator.
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1 Introduction

Volcanic ash presents one of the most serious natural hazards to aviation, with the potential
to disrupt operations, damage aircraft systems, and compromise passenger safety. Exercises
such as VOLCEX 2025 are therefore indispensable in strengthening aviation resilience and
preparedness. These exercises serve multiple strategic purposes such as Safety Assurance,

operational continuity, enhanced coordination.

Ultimately, volcanic ash exercises are strategic investments in aviation safety, operational
resilience, and international collaboration. They demonstrate Kenya’s and the region'’s
commitment to aligning with ICAO standards while safeguarding the integrity of air

transport.

VOLCEX are invaluable for testing aviation preparedness, but they can unintentionally create
hazards which can affect the safety of operations. This report aims to assess the safety
implications of the VOLCEX 2025 focusing on the potential risks and mitigation strategies

necessary to ensure continued safety and efficiency in air traffic management.

The primary objective of this safety assessment is to evaluate the impact of Volcanic exercise
on various stakeholders, including air traffic controllers, pilots and flight operations. By
identifying potential hazards and analysing their consequences, this report seeks to provide
a comprehensive overview of the safety measures required to maintain high standards of
aviation safety. The management of safety risks associated with change is a critiCél

requirement of the SSP/SMS framework.

Any significant safety-related change to the Air Traffic Services (ATS) system can create
hazards which have the potential to affect the safety of operations. While these changes
may need to be made, focus should be on implementing them without affecting safety
performance. Safety management practices require that hazards resulting from change be
systematically identified, and strategies to manage the consequential safety risks be
developed, implemented and subsequently evaluated. Only then should these changes be
effected after a systematic safety assessment has demonstrated that an acceptable level of

safety will be met, and users have been consulted. When appropriate, the responsible
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authority shall ensure that adequate provision is made for post-implementation monitoring

to verify that the defined level of safety continues to be met.

An ATS Safety Management Systems (SMS) shall include safety assessments in respect of,
but not limited to the proposals for significant airspace reorganizations, for significant
changes in the provision of ATS procedures applicable to an airspace or an aerodrome, and
for the introduction of new equipment, systems or facilities, such as: a) a reduced separation
minimum to be applied within an airspace or at an aerodrome; b) a new operating
procedure, including departure and arrival procedures, to be applied within an airspace or
at an aerodrome; c) a reorganization of the ATS route structure; d) a re-sectorisation of an
airspace; e) physical changes to the layout of runways and/or taxiways at an aerodrome;
and, f) implementation of new communications, surveillance or other safety-significant

systems and equipment, including those providing new functionality and/or capabilities.

1.1 Purpose and Scope

The primary purpose of a VOLCEX safety assessment is to demonstrate that aviation
operations can be conducted safely during a volcanic ash event whether simulated or real

by systematically identifying, evaluating and mitigating associated risks.

ICAO's DOC 9766 -Handbook on the International Airways Volcano Watch explicitly supports
and calls for volcanic ash exercises (VOLCEX). It provides guidance for conducting the

exercises and encourages regular regional exercises to test coordination, information flow
9
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and end-to-end readiness. DOC 9974- Flight safety and Volcanic ash provides the safety risk
management philosophy exercised during VOLCEX.

In volcanic ash exercises, Air Navigation Services Providers are however required to ensure
compliance with the International Civil Aviation organization (ICAO) safety management
standards and recommended practices as outlined in Annexes 11 and 19 relating to safety
assessments and as domesticated in the Kenya Civil Aviation Regulations, namely The Civil
Aviation (Air Traffic Services) Regulations, as amended and The Civil Aviation (Safety

Management) Regulations, as amended.

The Regulator requires the ANSP to carry out safety assessment considering all relevant
factors determined to be safety-significant, including: a) Types of aircraft and their
performance characteristics, including aircraft navigation capabilities and navigation
performance; b) Traffic density and distribution; c) Airspace complexity, ATS route structure
and classification of the airspace; d) Aerodrome layout, including runway configurations,
runway lengths and taxiway configurations; e) Type of air-ground communications and time
parameters for communication dialogues, including controller intervention capability; f)
Type and capabilities of surveillance system, and the availability of systems providing
controller support and alert functions; and, g) Any significant local or regional weather

phenomena.

;ijf;hi_s,purpf?s,'é ".‘df-th,is'assessment was assessing safety risks related to the VOLCEX to ensure

o Atﬁe .C'G'ntiﬁﬂity of safe operations. The team further suggested measures that need to be
developed and implemented to mitigate identified risks to acceptable levels. This will ensure

that the VOLCEX does not compromise the safety of air traffic operations.

The scope of the safety assessment includes; assessing the operational impact of the
VOLCEX to ATCOS and flight safety, identifying hazards and recommending mitigation

strategies.

The ANS team sought to analyse and evaluate the safety consequences of the VOLCEX

through the application of safety risk management process shown in Appendix 1.

10
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1.2 Safety Assumptions
1 There will be no operational impact on live operations.

2 Information flow is reliable and timely
3 Cross-border coordination works as designed.

4 ATM, AIS, MET and communication systems are assumed to be operational, reliable and

capable of supporting message flow.
5 All messages (voice, NOTAM, AIREP etc) are clearly marked with ‘EXERCISE’
6 Stakeholders are informed (ATCOs and airlines)

7 Participants are competent and briefed on exercise objectives

1"
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2 Methodology

The safety assessment considered safety-significant factors such as: a) traffic density; b)
current procedures including inter-ATS unit coordination procedures and processes; c)
airspace complexity, ATS route structure and classification of the airspace; d) reliability of

the of ground-air communications including controller intervention capability.

Brainstorming sessions were organized and conducted consisting of ANS staff from various
departments which included Air Traffic Controllers currently working at the ACC to identify

potential hazards of this exercise.

Guided by the Risk Management Process shown in Appendix I, hazards expected to occur
during the process of the volcanic ash exercise as well as the foreseeable hazards which
may emerge during the exercise identified. An objective qualitative analysis technique was
applied on these identified hazards or safety-related issues to evaluate their severities (of
the most credible outcomes) as well as probabilities of the safety risks of their

consequences.

Acceptability of both inherent and residual risks was then assessed using safety risk

tolerability matrix shown in Appendix II.

To guarantee completeness of the assessment exercise, a systematic approach was adopted

by performing the following four (4) tasks:
1) Systems deécription

2) Hazard identification process

3) Safety risk assessment process

4) Safety risk control/mitigation process

12
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3 Findings of the Safety Assessments

3.1 System Description

A simulated volcanic eruption of The Barrier Volcano situated at the Southern end of Lake
Turkana, Turkana County in the Rift Valley will erupt and produce volcanic ash with a plume
reaching and affecting FL600 being transported in a North Easterly direction at 20KT
between the SFC and F160, Easterly direction at 10KT between F130 and F250, and in a
westerly direction a wind of 20 Kts to affect air traffic services (ATS) routes between the
surface and F600 from 0900 UTC to 1500 UTC on 26 February 2026. The Barrier will begin

as an active shield volcano but develop into a larger multi-vent volcanic complex over time.

The simulated eruption will directly have a significant impact on ATS routes and airspace
over the following FIRs/States; Nairobi FIR, HKNA (Kenya), Entebbe FIR, HUEC (Uganda),
Kigali FIR, HRYR (Rwanda), Dar Es Salaam FIR, HTDC (Tanzania), Khartoum FIR, HSSS
(South Sudan), Addis Ababa FIR, HAAA (Ethiopia) and Kinshasa FIR, FZAA (DR Congo).

KCAA ANS has a robust safety culture through which will identify and address potential
hazards and carry out safety assessments to identify and mitigate any potential risks

associated with operations.
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3.2.2 Safety Risk Assessment of the Consequence(s) of the Specific Component
(s) of the Generic Hazards

3.2.2.1 Assessment of the Safety Risks of the Consequences of the Hazards

To determine the safety risks of the consequences of the four (4) hazards, qualitative ICAO
5 by 5 risk assessment matrix shown in Appendix II was used. Existing defences were
considered, where available. The results of assessment are summarised as follows as

depicted in Table II:
3.2.2.1.1 Inherent Safety Risks of the Consequences of the Hazards.

VOLCEX 2025

Inherent safety risks of the four (5) hazards (i.e. 1-4) were assessed as tolerable i.e.
“acceptable based on risk mitigation”. This implies that the ANSP should closely monitor and
adhere to the implementation of the existing defences/controls and additional mitigations

recommended herein.

3.2.2.1.2 Residual Safety Risks of the Consequences of the Hazards.

This analysis was based on an “objective” subjective assessment though the values will have
to be verified against the actual outcome after the implementation of the suggested safety
requirements. These mitigations that have been suggested herein when considered and
implemented would be able to lower the safety, I’ISkS of the consequences of the identified

hazards to a level as low as reasonably practicable (ALARP)
VOLCEX 2025

At post-implementation stage of all the mitigations, the analyses revealed that:

a) the residual safety risks of the consequences of three (3) tolerable hazards (i.e.,
no. 02-04) would remain in the tolerable region (yellow) and

b) one (1) tolerable hazard (no. 1) would be in the acceptable region (green).

16
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3.3 Safety Recommendations

To this end, the team recommended the following:

Additional sensitization to particular shift to be involved in VOLCEX 2025
AFI stakeholder’s sensitization before the VOLCEX

Industry sensitization on volcanic activity response

Broadcast of VOLCEX message on D-ATIS

Post-mock exercise review

Additional personnel in ACC (safety/monitoring ATCO)

Prior VOLCEX NOTAM promulgation
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4 Conclusion

In total, this assessment exercise revealed four (4) specific hazards and other safety related
issues. In terms of generic classification, two (2) hazards were organizational related, one
(1) hazard is technical related and one (1) hazard is human related. During the analysis, the
inherent safety risks of the consequences of the hazard was assessed as tolerable i.e.

“acceptable based on risk mitigation” if the VOLCEX is to be carried out.

However, at post-implementation of the mitigations with additional actions, the residual
safety risks of the consequences of one hazard would be in the acceptable region while

three (3) hazards would remain the tolerable region.
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5 References

Reference, Title Author, Identifier Date
Annex 2 Rules of the Air ICAO Tenth Edition
July, 2005
Annex 11 Air Traffic Services, Fourteenth Edition ICAO July, 2016
Annex 19 Safety Management ICAO July, 2016
ICAO Doc 4444 Procedures for Air Navigation
Services Air Traffic Management (PANS — ATM), ICAO 2016
Sixteenth Edition.
ICAO Doc 7474 AFI Air Navigation Plan ICAO 2006
ICAO Doc 8168 Procedures for Air Navigation ICAO
Services Aircraft Operations Volume I Flight 2006
Procedures, Fifth edition
ICAQO Doc 9691 Manual on Volcanic Ash, ICAO Second Edition
Radioactive Material and Toxic Chemical Clouds — 2007
ICAO Doc 9766 Handbook on International ICAO Fourth Edition,
Airways Volcano Watch Sept 2024
ICAO DOC 9974 Volcanic Ash and Flight Safety ICAO First Edition,
2012
ICAO Doc 9859 Safety Management Manual ICAO 2018
First Edition,
AFI Volcanic Ash Contingency Plan ICAO September
_ N _ 2021
CICTT Aviation Occurrence Category “ CAST/ICAO October, 2011
CICTT Hazard Taxonomy CAST/ICAO March, 2014
ECAS.T‘SM_S WG - Guidance on Hazard Ilias Maragakis, EASA March, 2009
Identification et al
SM-ICG Development of Common Taxonomy for April, 2010
Hazards
The Civil Aviation Act (No. 21 Of 2013), Revised | Kenya Government _—
Edition (2014)
The Civil Aviation (Air Traffic Services) Kenya Government 2018
Regulations
The Civil Aviation (Safety Management) Kenya Government 2018

Regulations
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6 Appendices
6.1 Appendix I Safety Risk Management Process

A safety concern is
r \ perceived

}

Identify hazards/consequences
and assess risks

For feedback purposes,
record the hazard
identification, safety risk
assessment and mitigation

Define the level of Define the level of
severity probability

Define the level of risk

|

Take action and B e
< _Is the risk level ™.
cgr;tér::tcie;:e =—="ES “._acceptable?
~
NO
X,
Take action and il -
[——— continuethe |«—— YES <__ :ﬂr:i]r?art]:g'? e
operation ‘\.\\ B e

NO

X
Take action to _~Ganthe risk b
mitigate the risk YES . mitigated? NO
| —
Take action and P _~Can the residu‘él\\
continue the «———_ rsk(fany)be > NO { Cancel
operation . _ accepted? _~ 5 H

7

6.2 Appendix II ICAO 5 by 5 Safety Risk Assessment-Matrix

Safety Risk Probability

Severity Meaning Value
Frequent Likely to occur many times (has occurred frequently) 5
Occasional Likely to occur sometimes (has occurred infrequently) 4
Remote Unlikely to occur, but possible (has occurred rarely) 3
Improbable Very unlikely to occur (not known to have occurred) 2
Extremely Almost inconceivable that the event will occur 1
improbable




Safety Assessment Report on VOLCEX 2025

Safety Risk Severity

Severity

Meaning

Value

Catastrophic

— Equipment destroyed
— Multiple deaths

Hazardous

— A large reduction in safety margins, physical distress or a
workload such that the operators cannot be relied upon to
perform their tasks accurately or completely

— Serious injury
— Major equipment damage

Major

— A significant reduction in safety margins, a reduction in

the ability of the operators to cope with adverse operating
conditions as a result of an increase in workload or as a
result of conditions impairing their efficiency

— Seriols incident
— Injury to persons

Minor

— Nuisance

— Operating limitations

— Use of emergency procedures
— Minor incident

Negligible

— Few consequences
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Safety Risk Tolerability

Risk Probability

Risk Severity

Catastrophic A | Hazardous B | Major C | Minor D | Negligible E
Frequent 5 |5A 5B .
Occasional 4 |4A 4B
Remote 3 |3A 3E
Improbable 2 2D 2E
Extremely 1B 1C 1D 1E
Improbable 1

Interpretation

Tolerability
description

Assessed risk index

Suggested criteria

Intolerable region

5A 5B 5C 4A 4B 3A

Unacceptable under the existing
circumstances

Tolerable region

Acceptable based on risk
mitigation. It may require
management decision.

Acceptable region

3E2D 2E 1B 1C 1D 1E

Acceptable
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THREAT
(Events leading to Top Event)

Undetected/Unreported Volcanic Eruption

THREAT
BARRIER/CONTROL
(Preventive)
PC-1A: State Volcano
Observatory 24/7 seismic network

ESCALATION FACTOR
(What defeats barrier)

network failure;

VOLCANIC ASH RISK BOWTIE - ICAO DOC 9974 APPENDIX 4 FORMAT

Kenya Airways | Ref: KQ/AOC/4/CSMF/002/S1/CLASS2 | ICAO Doc 9691, 9974, 9766

ESCALATION FACTOR
CONTROL

observatory unstaffed

AFI region seismic
monitoring coverage gaps; no

EFFECTIVENESS

Probability: Remote with or during public redundant detection pathway if
alert holidays; single-duty officer | observatory fails.
™ model with no cover. MEDIUM
Delayed or Inaccurate VAA Issued by PC-1B: VAAC Toulouse Cloud cover masking ash VAAC detection is reactive
VAAC independent satellite surveillance |plume; satellite pass timing rather than predictive; no
of known AF| volcanic areas gaps over equatorial region;  |automated ash plume
Probability: Probable (independent of VONA) VAAC detection capabilty | detection algorithm in
T2 may not cover all AFl active  |operational use across full AFI HIGH
volcanoes at all times. region.
Failure to Issue VA SIGMET or Delayed |PC-2: VAAC 24/7 duty roster with |NWP model input error; Single VAAC (Toulouse)
Issuance mandatory initial VAA within 6h of |PIREP not relayed to VAAC; | responsible for entire AFI
VONA receipt; update every 6h;  |satellite data latency during | region; no cross-check
ility: Remote immediate amendment on PIREP [ night passes over AFI region. | mechanism between adjacent
LK) receipt VAACs. HIGH
NOTAM/ASHTAM Not Issued or Delayed [PC-3: Nairobi MWO mandatory | VAA not received by MWO | No automated alert to MWO
VA SIGMET issuance with Priority | due to AFTN/AMHS circuit | when VAAC issues VAA;
Probability: Remote FF on receipt of VAA; include failure; MWO duty forecaster |reliant on MWO actively
vertical extent, horizontal or not moni ing AFTN output —
T4 boundary, movement, and intensity| AFTN for VAA traffic. not suitable during high- HIGH
workload periods.
Incorrect Flight Plan Routing Through | PC-4: NOF mandatory ASHTAM | SIGMET not received by NOF | No automated cross-check
Ash Airspace and NOTAM (Series V) issuance |due to AFTN circuit failure; | between SIGMET issuance
on receipt of VA SIGMET; NOF staffing gap during and NOTAM issuance; PIB
Probability: Probable distribute to all NOFs, SADIS overnight or weekend; compilation may lag NOTAM
T5 WIFS, RODB Pretoria, and RODB | distribution list not current. issuance by up to 2 hours. HIGH
Dakar
Crew Deviation from Approved Routing | PC-5A: Dispatcher mandatory ash | SIGMETs not available on pre-| No automated routing filter
into Ash Cloud SIGMET/NOTAM/ASHTAM flight planning system; ash  |flagging ash SIGMET areas
check during pre-flight planning; | boundary updated after flight |on planning system; relies
Probability: Remote supervisor review required for plan filed and clearance entirely on dispatcher
T6 routes within 100NM of active ash |issued vigilance during high-workload MEDIUM
boundary periods.
Rapid Ash Cloud Expansion Beyond PC-5B: ATC pre-departure ATC not monitoring SIGMET |No ATC system SIGMET
Forecast Boundary coordination check of filed route | status in real time; SIGMET |overlay on radar display in
against all active VA SIGMETs | boundary not overiaid on ATC | most AFI ACCs; route vs.
Probability: Remote before issuing departure clearance |display or flight data SIGMET cross-check is
i processing system entirely manual MEDIUM
Crew PIREP Not Transmitted or Not PC-6A: Pre-eparture crew SIGMET issued or amended | No automated crew alerting
Relayed to MWO briefing on all active VA SIGMETS |after crew signed off pre-flight |system for post-briefing
and NOTAMs; FOO to provide | documentation; crew SIGMET updates; ACARS
T8 Probability: Probable updated SIGMET status at aircraft | complacency for known SIGMET relay to crew is HiGH

departure time

volcanic region; crew briefing
not updated with latest
SIGMET.

airline-dependent and not
universally implemented.

TOP EVENT
(Central Hazard)

AIRCRAFT ENCOUNTERS

ACTIVE VOLCANIC ASH
CLOUD IN FLIGHT

EFFECTIVENESS

ESCALATION FACTOR
CONTROL

No real-time ash concentration
sensor on aircraft; crew reliant

ESCALATION FACTOR
(What defeats barrier)

Multiple simultaneous engine
flame-out before QRH

CONSEQUENCE
BARRIER/CONTROL
(Mitigative)
RB-1A: Engine ash ingestion
detection with immediate QRH

on visual cues and engine
EGT/RPM changes which

; crew
by concurrent warnings and

— thrust reduction, ash
cloud exit, emergency declaration

CONSEQUENCE
(Outcomes from Top Event)

Engine Damage/Multi-Engine Failure

Severity: Catastrophic (5A)

HIGH may lag actual ingestion alarms. c1
event.
Ash event may simultaneously | All alternates within fuel range [RB-1B: Pre-planned diversion to  |Windscreen Abrasion - Reduced/Zero
affect multiple alternates; pre- |contaminated with ash; nearest suitable ash-free airport Visibility
flight ash boundary may not  |diversion airport runway with contingency fuel provision
reflect post-departure rapid closed for ash clearance at Severity: Hazardous (4B)

HIGH expansion. time of arrival. c2
Many AFI aerodromes lack ILS unserviceable at RB-2: Instrument approach and Pitot-Static Contamination/Unreliable

h-specific runway friction ination or diversion airport; |landing using ILS/precision Airspeed

assessment procedures; runway friction degradedto [ procedures only — regardless of
standard RCAM may not below landing minima by ash ~ |forward visibility Severity: Hazardous (4B)

HIGH account for volcanic ash deposits. c3
braking coefficient.
Ash particle size may be below|All three ADC systems RB-3: Unreliable airspeed Cabin Pressurization Failure
pitot probe particle size i i execution with ATC
protection threshold; crew training deficiency in | radar groundspeed advisory and | Severity: Hazardous (4B)
simultaneous contamination of |unreliable airspeed recovery | priority landing clearance:

HIGH all three ADC pitot systems  [procedure. c4
possible in dense ash cloud.
Lower altitude ash layer may |Emergency descent path into | RB-4: Emergency descent |Emergency Diversion to Non-Nominated
not be depicted in VAA; crew |a further ash layer atlower | procedure with crew oxygen Airport
may descend into uncharted |altitude; volcanic lightning in | donning and ATC priority
ash contamination at lower | ash cloud; crew incapacitation | clearance to below FL100 Severity: Major (3B)

HIGH flight levels. prior to descent initiation. c5
Many AFI aerodromes lack | No ash deposit assessment | RB-5A: Aerodrome volcanic ash | Airport Closure - Ash Deposits.
ash-specific equipment and | procedure at diversion contamination inspection and
trained personnel for rapid ; ops friction before |Severity: Major (3B)
volcanic ash assessment and  |equipped or trained to assess |accepting diverting aircraft

MEDIUM clearance. volcanic ash contamination ce
rapidly.
ERP may not include volcanic [ ERP not rehearsed for RB-5B: Airline Emergency Hull Loss/Fatal Accident
h fi or pre-| volcanic ash-specific diversion |Response Plan (ERP) activation

notification arrangements with |scenario; key ERP personnel |and multi y notification withi © ic (5A)
diversion airports. unreachable during event 15 minutes of emergency

HIGH declaration 7
Most AF| airports lack ash- Volume of ash deposit RB-6A: Airport volcanic ash 'ﬁegulalory Non-Compliance Finding
specific clearance equipment; |exceeds airport mechanical | contingency plan activation —
standard snow removal clearance capacity; ash re- | clearance, friction testing, and | Severity: Major (38)
equipment is inadequate for | deposits during clearance NOTAM closure/reopening

MEDIUM volcanic ash and can cs

aerosolise fine particles.

operations due to ongoing
eruption.
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