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Training at national level
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1. Training for UK Emergency Response

Stakeholders
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1.1.1. Stakeholder Survey
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1.1.2. Survey Results
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1.2.1. Workshop Feedback
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1. How useful did you find the day in relation to your role? 2-Wiachaspect o theiday vas mast bencial

15%
‘ @ Presentations
4 31 46% @ Exercise
* 23% ® Networking
Average Rating
@ All of the above
’ ‘ . ‘ @ J @ None

5. How do you think work around this subject can be taken forward to improve resilience to coastal incidents of uncertain origin

@ Improved procedures 8 —

@ Training Materials 9 __________________ 2

© Alerting Tools 4 3

© Exercises n [(——————————————]
© Resources 6 | ———c ]

@ Interagency Working Group 10 O —
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LyAsltfte GKAA 41a aSSy 0l OKY 2N |j AdsA VR BrSyEERIFYE LEN2HO
NFA&dAy3a LRGSyosalf NBaz2dz2NOS AadaadzsSa AF NBLR2NISR
SESNDAAS RSOSt21LISR RAR O2yaSyadza &aKAD (261 NRa
AYyAoaloazy 2F F2N¥If NBaLRyasS NMRYVKE2ANAFTANHDKRIZNB &R
AyOt dzRAYy3 dzaS 2F 2LISNY G2NJ NBa2dNDSaod t2GSyaslt
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2. Workshop in Spain
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MANIFESTS Genius Workshop L d and land

First concrete step to bring the maritime sector In line with the European ambition
of climate-neutrality by 2050 and assist fo incroase the EU' muw (GHG)
reduction target for 2030 of 55 % compared to 1990 levels
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2.3.2. Part I: From chemical knowledge to risk assessment
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MANIFESTS Genius Workshop from f5ea and land

pollution incidents

MANIFESTS in a nutshell (2021-2023)
-

§ NBaSyidle2y FTNRY [dzR2OA0O [ SLISNE ow. Lb{



D4 .zZReport on training activities at national and i nt
16022026

R LI NFOdzZaSR 2y GKS NR&l | a
N YR SELX 24

YIENR2 LINRLRA

G2 AYyT2NXY |0

Incident scenario: A practical case for using the tools
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2.3.3.Part II: Public health risk and response
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MANIFESTS Genius Workshop From d and land
pollution incidents

Incident scenario: A practical case for using the tools
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MANIFESTS Genius Workshop From

mEe——— PART 2.2

The MANIFESTS DSS
MARINER-MANIFESTS Knowledge tool
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MANIFESTS Genius Workshop " d risk and land

PART 3.1
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MANIFESTS Genius Workshop 2 nd and land
pollution incidents
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MANIFESTS Genius Workshop [ and land
pollution incidents

i = PART 3.1
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MANIFESTS Genius Workshop fromg: i i of sea and land
pollution incidents

=" Main features of the game PART3Z
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Video inSpanish:

https://youtu.be/oiM5H|D2| Y
Video inEnglish:

https://youtu.be/EsFBbRtouJQ
Presentations:

0 Sergio ALDAEMSA
o MANIFESTS presentations

and i nt

LINBGASHY Zild @ gy B NBA ¥ DDB &


https://youtu.be/oiM5HjD2j_Y
https://youtu.be/EsFBbRtouJQ
https://ptprotecma.es/wp-content/uploads/2025/06/Challenges-of-new-fuels_Vigo-2025_Sergio-ALDA_.pdf
https://ptprotecma.es/wp-content/uploads/2025/06/MANIFESTS-G-Workshop.pdf
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3. Training courses in Belgium
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4.Training in France
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- Methane safety datasheet from Air Liquide
- Response form (sek.1. Exercise response foym
- Scenario (se@.2. Accident Scenafp
- Supplementary Information 3. Supplementary informatignA.4. Supplementary
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- Oneset of MANIFESTS Tool C4Ri%. Tool cards
¢tKS SESNOAAS 6l a asSd G2 tlFad m K2dz2NJ F YR HAa YAY?
1t part: Chemical expertise (HNS database): 20 min
2"d part: Risk assessment (Modellingpd: 30 min
3" part: Public Health risk (response algorithm of the Operational Field guide): 15 min
4™ part: Response (knowledge tool): 15 min

4.2.1. 1** part: Chemical expertise (HNS database)
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Wbt safery e Chemical parameter Vaive
emical properties of HNS chemicals

Tools ~ Publications = Medias ~

& HNS Database

B MARINER-MANIFESTS Knowledge Tool

B Operational Field Guide et o
X MANIFESTS Exercise Tool

B Modelling App registration

3§ COP Tool

3 Serious game

B How to use the tools Enwronmental impact

- . Use of the online HNS database Additional Chemical Table
& provided if needed
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4.2.2.2™ part: Risk assessment (Modelling App)
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2éme partie : Evaluation des risques 30 min (9

Maintenant que les paramétres chimiques de la substance impliquée sont déterminés, une premiére
équipe d’évaluation est envoyée pour évaluer I'état du bateau. Le rapport suivant est regu :

"Rapport pilote de drone Al. Heure locale 00h10. Premier passage du drone terminé. Pas de bréches
majeures dans les réservoirs de GNL. Plusieurs joints d'étanchéité endommagés sur le dessus d'un
réservoir. Fuite de méthane sur le pont du navire constatée, observation via la caméra IR. Volume de
gaz estimé: trente métres cubes. Gaz accumulé dans un espace confiné a bord du navire.
Concentration mesurée dans cet espace : 60 000 ppm. Images thermiques et données en cours de
transmission. Terming."
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5 :
ST YO Caits. Modelling of the explosion of 30 m*of methane on board the ship, Nyndshamn, Sweden

Prediction models i nog

Modelling results
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https://manifests-project.eu/hns-database/hns-details/hns/121/
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LINEFGARSR Ay 2NRSNJ (G2 YI | Son&S{ dASty$ WR 2 'YNENBA WH
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4.2.3.3" part: Public Health risk (Operational Field guide)

FaSR 2y GKS AyF2NXIloe2y 3IFGKSNBR Ay GKS ftFad LI
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GKIFIG GKS&@ O02dzZ R YIFIN)] GKS LI GK GKI f SR GKSY 2

MANIFESTS Tool Card n°3 2k
Operational Field Guide B —
What ? How ?
« Guide to aid decision making Response algorithm
= Evacuation or sheltering decision
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4.2.4.4™ part: Response (Knowledge and Exercise tools)

A % 4 A X
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4.3.1. Feedback

I FSSROHAQIISTRMIE € t | NDOAAN Y (3 RISERR | IODS 2SS §
LI NBOALI} yGao ! dz2akt 2F mo F2N¥a 6SNB O2ff SO0GSH
I NB LINSG@SFSEBR Ay

Feedback Chemical spill response at sea

Participation in the exercise was valuable. |G
The documentation provided was sufficient. |GGG
The equipment and staff were sufficient to address the objectives of _
the exercise.
It was easy to understand how to use the MANIFESTS-Genius tools. [ NG
The exercise clearly presented the advantages and limits of each _
MANIFESTS-Genius tool.
The exercise provided a clear introduction to the MANIFESTS-Genius _
tools.
My expectations have been met (or improved). [ NN
The objectives of the exercise have been achieved. || NG
I could intervene during the exercise. | ERETT—_—
The time of the exercise was adjusted to the needs and objectives. [ NN

The exercise was structured and organized wel. | EEGEGEGEG—G——

0 2 4 6 8 10 12

m Strongly agree Agree Disagree M Strongly disagree
I @K STNMEOY f G AEIA fLIF NBBEOA LR WIS 120F a%o F2N¥Ya ¢
GAGK 'y 20SNIff NBaLkRyaS o6SAy3 NBILfte LI

(/))
(j))
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a Slae (2 dzy RENBDOIBYRAMAL a dd 2 dz
SSR=> OZWYSRySGéo“'SDN(BS LJI- Nb OA LI y (i &F NoeS ywR 185  HiykRS
ASNJ (2! dy &S 2 MIRIDE £ 20 oy3d Y2INBAYPYSR G2dzii KS ¢

4.3.2.Subsequent improvements
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Training at international level
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General introduction

Ly 2NRSNJ G2 AYLRNR@S8aARYY BB @iRRE la@fyS T2 NIZONRK AA &
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GSNB F2fft264aY

S

- Presentation and use of the MANIFE&E®Riugools;
- Assess the differergotential uses of the tools during crisis management
- Convince participants to promote MANIFE&ERiugools to their chemical experts
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1. Workshop typical structure

¢CKS $2N]aK2L) GeLAOlIt adNIDiAdKS BEYEHR BB O | L
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- An «ercise form

- Aresponse form

- Tool cards

- Equipment cards;

- A chemical table

- A response algorithm (sheltering or evacuation decision chart)
la F2N) GKS R2O0dz GwSalLlyasS C2N)¥E (32
LI N OALI yiao ! a0Ss a c‘amNulJaz(;eeLsz D21YILA B 41N
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0S5 ae
Fff20F SR CaraMINSI DNIAY E 6 (ﬁg F?N\I’YKD SéLZYa

Which MANIFESTS-Tool Card(s) do you use?

CAJWaNB2 KAGSEFNFABSRGIKS wSaLkRyasS F2N¥ (2 NBLRZNI |

5 FNB AYAGNHOGSR GKEG Fd €SI y
NR OFy 68 LXI&8SR ASOHSNIE oYSaod 2KSy



D4 .zZReport on training activities at national and i nt
16022026

(22t 2y GKS a!bLCO9{¢{ 6ScaByFa2NAyedzsi RRE a2 yilK$S
LIN2E ARSR o6& (KS GNIAYSNBRO®

¢KS ¢22f /I NR& I NB ydzYoSNBR | OO0O2NRAy3I 2 GKS 2N
C A 3danB

1 & HNS Database
2 @ MARINER-MANIFESTS Knowledge Tool
3 & Operational Field Guide
4 38 MANIFESTS Exercise Tool
5 ® Modelling App registration
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1'st part: Chemical expertise
This part focuses on the chemical product at stake, its behaviour and poteagnatd
Participants get to know how to use the HNS datablise. oHNS Database Ca(d°1).
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- 2"part: Risk assessment

Participants are here introduced to theisk Irediction Models of thédSS. Inputs are
given to the entire audience to complete the scenario, under the form of a fictive call
from an intervention team visiting theship. The team provides the following
information, adapted for each scenario:

0o Volume of chemicalinthehiga Gy {1 T

0 Concentration of the chemical ithe air (set within the explosive range on

purpose);
0 Changes in pressure or temperature on giép.

The call script is provided in the responsariao that each group can review it carefully
during this part of the exercise.

The explosion modgPrediction Models Card (n°5provides an ellipse of danger for
the area around the acciderithe decision was made to focus on the explosion model
to simulde the worstcase scenario, as its results are more striking and provide a better
introduction to the next part of the exercise

- 3" part: Public Health risk
Based on the results dhe secondpart, participants caruse the OperationalField
Guide Algorithm Card (n°3)and its response algorithnip assess the risk and decide
whether toshelteror evacuatehe impacted area.

- 4™ part: Response
Participants browse and select relevant documents on tHdARINER
MANIFESTEnowledge toohcross categories like environmental monitoring, response
protocols, risk analysis, and training. They are also introduced to the Exercise tool,
which contains dissemination materials, presentations and guidelines to create and
organise marine pollution sponse trainings.
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SO A
Collision damages
+ the crew is evacuated

« the boatis towed to the po

CAJWMB{ OSYy I NA2 27F I Sya 10 [AN: Soza T2NO: DNESOS® ¢KS
CSNYAYLEY 6KSN® (KS SESNDOAAS aidl NIa&
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0 KS 062 Aly QiA2R SiyKi® I NB & SFvPlyseayS R 2y (MJSA00 KEIF A| Glax
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¢KS nn LI NbOALIYyGa 6SNB &L AG Ayidz2 mn RAGSNBy
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- Merck Methanol safety datasheget
- Response form (se&1. Exercise Forin

¢tKS SESNDA&EYyER &NEXKI (KS tRpAd 2 OATSRYFYSENI SI OK LI
- 1™'part: Chemical expertise (HNS databag®& min
- 2"part: RiskassessmentModelling App)20 min
- 3" part: PublicHealthrisk (Operational Field guide)0 mi;
- 4™ part: Response (knowledge toof)5 min

HY
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2.2.1. 1** part: Chemical expertise (HNS database)
¢K§B A Y 27 éﬁIKEAZéNJ Li.’mKl\f;ﬁ UB NB Sk DNy & N:é oz dzli &rSGKEy2t

A = s A

Hozansy iKS Ib{ sRE I &SRS Dlemmm HiErofasS FOFAL
2yt BEIBYRAYI 2y GKS LINBYTISRRMe 2AyK S LG /MBIMALD YT acs
LINE JARSR (12 KSfLIROKEETI MSOKFTRo YV DEFYFPRS IUKSa NBI S ¢
LJ- NJ Y& (i S NE&

HNS database

?
What? Safety lssue Chemical parameter Value
+ Physical and Chemical properties of HNS chemicals
« Behaviour at sea
Toxic cloud formation SEBC Classification

« Toxicity and risks
Tools ~ Publications ~ Medias ~

How ?
A HNS Database

Vapour den
B MARINER-MANIFESTS Knowledge Tool
E Operallonal Field Guide (Chemical behaviour in SEBC Classification
3 MANIFESTS Exercise Tool W soknity
B Modelling App registration
Explosion risk Lower explosive limit (LEL)

3% COP Tool
X Serious game Upper explosive limit (UEL)

H How to use the tools Enronmental bnpect Biodegradation factor
L . |
Use of the online HNS database Additional Chemical Table
provided if needed
CA3IWaNB/ | NRa y2¢d m o6l b{ 5FilolFraSo Aa SELISOGSR (2 6S dzaSR R
I 0O0Saa (2 (GKS 2yftAyS RLINKJEKERAOCYRICAGE ySOSaal NBEX
2 KSy (MY % !0 NR ﬁJNa ymﬁlé&ﬁﬁWaKs @lya YIONIKS /RRE R (i :
GKS LINBOALI yGa FYR I UOQs2yl f S Nk OS BayaiKdod
NAa]l 2F YSOKI yzt 0 & B 32 yUIR B2 StRK us NJ
- \ MAR-CIS -
MAR-ICE service T R

Marine Intervention in Chemical Emergencies

- \ MAR-ICE -
— P
What ? N e
Product S 1 ic | f matlan and advice on ship e apogane o
vided remotely by s »

(wokofpll(n pns teeunand

chemical experts. =

How ? -

Contact CEDRE sopemcs

Telephone : +33 (0)2 98 3310 10 o

E-mail : MAR-ICE@cedre.fr e

Available 24/7 s QAT M MRS CoRMACATEN

CA JwWanNB/ IQMRcythaslv{/SNJZJAOS Aa taz SELJSC)L’JSRL[{2 R & I WKISEER2 T3
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2.2.2. 2™ part: Risk assessment (Modelling App)

5dzNA Yy 3 (KS2 % SIORYIRS HEOWIBEEIOI E S RT RER y I 3
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2" part: Risk assessment 10 min (©

Now that the chemical parameters of the substance involved are determined, a first
investigation team is sent to assess the state of the boat. The following report is received:

“Report from Team A. Local time: 23:59. We got off the boat and observed two important
things:

1. The methanol concentration sensor in tank 2 indicates 80,900 ppm in the tank’s
atmosphere.

2. No methanol leaks have been reported. The tank level sensor confirms that tank no. 2
currently contains 1 m* of methanol.”

w
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m Modelling of the explosion of 1 m® of methanol on board the ship, Piraeus Port, Greece

Prediction models ST jeled

Modelling results

CAraWaK S OFNR ycp o0t NBRAOe2y Y2RStauv Aa SELISOGSR (2
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https://manifests-project.eu/hns-database/hns-details/hns/72/
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2.2.3. 3" part: Public Health risk (Operational Field guide)
. FASR 2y BhRY AYEIXKNENBR Ay (K SINEALDIS Qb S\ =i A1 KISt L&
OF NR yco G2 {EIKISS (ISNRSMA Sa yad #Side S KS yi KiK SLIOH aNG
If 32NAGKY ¢ SyNB SATaING:

L 4
Operational Field Guide

What ? How ?
* Guide to aid decision making Response algorithm
« Evacuation or sheltering decision

3.RESPONSE ALGORITHM?*

inddent in port
or constal
waters
115 there a public haath ris?

2.2.4.4™ part: Response (Knowledge and Exercise tools)
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Welcome to MARINER-MANIFESTS Knowledge Tool

User-friendly access to an inventory of HNS preparedness and response resources generated In the frame of research projects (Le. Knowledge Outputs) or by specialised organisations. fiea:

&

=

@ Hurnan heaith

recovery facilities

STATISTICS

Projects Organisations Resources
Inventory of relevant research and cooperation projects on HNS and their Inventory of key organisations working on maritime pollution and their main Inventory of all the Knowledge Outputs -compiled from projects- and the Resources
Knowledge Outputs Resources -from organisations- dealing with HNS
Browse the list of resources by clicking on the Areas of Knowledge below: Select type of resource:

Resources CUSTOMIZE TABLE

Title summary Acronym Organisations

Study on Safe Bunkering of Biofuels EMSA contracted the study EMSA OP/11/2023 to DNV to address a gap in standardisation of European Maritime Safety Agency 2025
procedures for marine bunkering of biofuel. The study builds on expert knowledge of the
physical-chemical.

Marine HNS Response Manual - Multi The objective of the Marine HNS Response Manual s to provide operational guidance for first | WestMOPoCo | Baltic Marine Enviranment Protection Commission - Helsinki Commission. Bonn 207

regional Bonn Agreement, HELCOM, responders and decision-makers during a maritime incident at sea or in port involving HNS. The Agreement Secretariat. Regional Marine Pollution Emergency Response Centre for the

REMPEC manual does.. Mediterranean Sea

West MOPoCo Layperson's Report Report that describes all project results and feedback from the partners in west MOPoCo ‘WestMOPoCo 2021

n t
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2.3. Feedback and improvements

2.3.1. Feedback
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Feedback REMPEC
Participation in the exercise was valuable.

The documentation provided was sufficient.

The equipment and staff were sufficient to address the
objectives of the exercise.
It was easy to understand how to use the MANIFESTS-Genius
tools.
The exercise clearly presented the advantages and limits of each
MANIFESTS-Genius tool.

|
|
I
I

The exercise provided a clear introduction to the MANIFESTS- _
I
1
|
|

Genius tools.

My expectations have been met (or improved).
The objectives of the exercise have been achieved.

| could intervene during the exercise.

The time of the exercise was adjusted to the needs and
objectives.

The exercise was structured and organized well.

0 5 10 15 20 25 30

m Strongly agree Agree Disagree m Strongly disagree
CAIdACTE SROI O1 FNRBY GKS w9at9/ LI NbBOALIyYydiad oo FT2NX& 6SNB
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2.3.2. Subsequent improvements
¢KS YFAY INBFa F2N AYLNE JSBINFEI aidEa Sia2i SRK Syt HIAK]
yR Of SI NJdAR § @ | Afy R S NA DISHRe AR SHAFISRBKBY (KS
LI Nb OA LF FTiBZo A RT ab % MRBINNIYSRY (2 dzi
- ¢SYLRNINE | 00S8Saa (2 LINBRAGS?2IFNARIKISY hynErEG A
62N AK2LJ
- a2NB NBYRARSOSNKI NR 2
- {ééylﬁzSﬁi)mLyByLJzyéé F2NY FyR &adzldl)X SYSy il NB
ORATUSNBY (i (R QYN SNBPIREN Kd AKXy I YTy 3I (GKS 3INP dzLJ
- tNBaSyilo2yd ®RKS W2 EDEFHEBAAUGS RYMNFRAZOKSY 27
i KSESNDAES



D4 .zZReport on training activities at national and i nt
16022026

3. Bonn Agreement, OTSOPA, Brest, France
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Boat towed
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- Ammonia safety datasheétom Sigma Aldrich
- Response formsgeD.1. Responsé-orm);
- ScenarigseeD.2. Scenariyy
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- Supplementary Informatio(D.3. Supplementary Information).
¢tKS SESNDAAS 6 FRASY 4iR(GK | BKS MTF Ki2fd2Nd Ay I oaYS | ¢

1! part: Chemical expertise (HNS databag€)min

- 2" part: Risk assessment (Modelling A& min
3" part: Public Health risk (response algorithm of the Operational Field gdiiepir
4™ part: Response (knowledge tools min

3.2.1. 1 part: Chemical expertise (HNS database)

CKS TAY 27 82KAAKSF NIt NbOALI yiGa (G2 €SIENY Y2NB Fa
GKFyl1a G2 GmS /I1EINRARIyicIvo 0d $ { ﬂvﬁﬁmaﬁ.@u@ﬁmugc S
L) | €3 RdACH JaipgeBe L) | BAYIREEKERIF NS OORKBERSE (KS | b
REGFOFraS HoiaeRdt F2RAYE NYDYSISLIBYREREBR &y G(KS LINI
LI NB OALI yGaz |y il REVEREDARBRKEFARASE LI GKSY Ayidz2
RAGSNBY(G OKSYAOFt LI N}YYSGSNEO®

11\ c12tabase e ——

« Physical and Chemical properties of HNS chemicals

Tools ~ Publications = Medias ~

A HNS Database

H MARINER-MANIFESTS Knowledge Tool

B Operational Field Guide i bwoal
X MANIFESTS Exercise Tool

B Modelling App registration

3¢ COP Tool

X Serious game

BHowtousethetools [} i oot

W“ — S Use of the online HNS database Additional Chemical Table
& provided if needed
CAddmB NRa y2¢® m o6l b{ 5FGFolFlaS0 A& SELISOGSR (G2 0§ dz
y2vmd LINE QA RS A2y O0P& aRE2 aKES | yRX AF ySOSaal NEB:zZ 0

2 KSy (MY %a!'Ot NR 6148 LIMLREBREAKSONAFGSRYYRYWAL &1
GKS LI NBOALI Yi&aod | mH&EWi KiKSO NWELY2 NI RINRERY M i K|
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MENSA\MAR-CIS .
MAR-ICE service
Marine Intervention in Chemical Emergencies
- \ MAR-ICE
What ? o rromged

Product-specific information and advice on ship
accidents involving chemicals, provided remotely by
a network of pollution response at sea experts and
chemical experts.

How ?

Contact CEDRE

Telephone : +33 (0)2 98 33 1010
E-mail : MAR-ICE@cedre.fr
Available 2477

Ammonia MAR-Cis datasheet

a
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3.2.2. 2" part: Risk assessment (Modelling App)
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2" part: Risk assessment 30 min

While the chemical behaviour of the substance involved was determined, an investigation team was

sent to assess the state of the boat, wearing proper personal protection equipment. The following
report is received:

“Report from team A. We just got out the boat and noticed several important points:

The refrigeration system suffered from the damages. Inside tank no. 4, the temperature is unstable
and has a tendency to rise, the pressure exceeds the atmospheric pressure and a level sensor indicates
that 4 cubic meters of liquid ammonia remains. The pressure relief system of the tank did not work
properly and a leak from the tank shell occurred into the void space primarily filled with dry air. The
concentration of ammonia reached 169,000 ppm in the void space.

We are now leaving the area.”
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https://manifests-project.eu/hns-database/hns-details/hns/21/
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Modelling of the explosion of 4 m*of on board the ship, Le Havre, France

Prediction models
What ?

n simulations.

7N
@)

Modelling results
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3.2.3.3" part: Public Health risk (Operational Field guide)
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MANIFESTS Tool Card n°3. ’;’
Operational Field Guide =
What 7 How ? Incident in port
s
« Guide to aid decision making Response algorithm waters
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3.2.4.4™" part: Response (knowledge tool)
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3.3.1. Feedback
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Feedback OTSOPA

Participation in the exercise was valuable.

The documentation provided was sufficient. [ EGTE———

The equipment and staff were sufficient to address the objectives of the
exercise.

It was easy to understand how to use the MANIFESTS-Genius tools.

The exercise clearly presented the advantages and limits of each
MANIFESTS-Genius tool.

The exercise provided a clear introduction to the MANIFESTS-Genius
tools.

My expectations have been met (or improved).
The objectives of the exercise have been achieved.

| could intervene during the exercise.

The time of the exercise was adjusted to the needs and objectives.

The exercise was structured and organized well.
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3 6 9
W Strongly agree Agree Disagree M Strongly disagree
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3.3.2.Subsequent improvements
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4.Training on MAR-ICE for IPA/ENP Countries,

Brest, France

C2ftf26Ay 3 (& RS S (ISNINR20O/B y25H N m*isé FaFRAYLHIEAA
YR 9 dzNBRISKY 2 dANKRDHS 56 Soy SUOA L NB O2 dzsli 8B & &
K2aldSR (MKWSNERPNE GG MIYAYAY3T 2V uKS dzaS 2F GKS 3
wéLJNJéaéyﬂla(ZSa FNRY 93eLJiz [So|y2y¢ZdzNa23teRzQ/1
PYNFAYS FFHIRENDASHEMBY KA { IoSNR SO STR { f 20 Ay 3

> Qx
c:

ﬁ (,/);<

ity
W
NI

d

2y

1 Improving knowledge mthe behaviour of chemicalwvhen accidentally released at sea
and the associated hazards;

1 Improving knowledge of the actions and strategies to be implemented following a HNS
spill;

1 Increasing awareness of key technical support organizations and experts that can be
mobilized,;

1 Enhanceunderstanding of the functioning and support provided by the MER
service.
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Boat docked
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https://enlargement.ec.europa.eu/enlargement-policy/overview-instrument-pre-accession-assistance_en
https://commission.europa.eu/strategy-and-policy/policies/european-neighbourhood-policy_en
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- Methane safety datasheet from Air Liquide
- Response form (seel. Exercise response fojm
- Scenario (se&2. Accident Scenanp
- Supplementary Informatior53. Supplementary informatign
- Oneset of MANIFESTS Tool Cards

¢tKS SESNOAAS sl a asSd G2 tlFad m K2dz2NJ F YR HAa YAY?
- I™tpart: Chemical expertise (HNS database): 2Q min
- 2"part: Risk assessment (Modelling App): 30;min
- 3" part: Public Health risk (response algorithm of the Operational Field guide): 15 min
- 4™ part: Response (knowledge tool): 15 min

4.2.1. 1** part: Chemical expertise (HNS database)
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HNS database

What ?

« Physical and Chemical properties of HNS chemicals
« Behaviour at sea
« Toxicity and risks

How?

1
Use of the online HNS database
y2® m olb{ 5FGlol&asSy
F 0O0Saa G2 GKS zyfAy RL
| MANIFESTS Tool Card n°6 |

ni

ng

activit

Tools ~ Publications ~ Medias ~

A HNS Database

B MARINER-MANIFESTS Knowledge Tool
B Operational Field Guide

3 MANIFESTS Exercise Tool

B Modelling App registration

3¢ COP Tool

X Serious game

H How to use the tools

MAR ICE servnce

-

What ?

ervention in Chemical Eme

gencies

\MAR—ICE

Product-specific information and advice on ship
accidents involving chemicals, provided remotely by
a network of pollution response at sea experts and
chemical experts.

How ?
Contact CEORE

Telephone : +33 (0)2 98 33 10 10
E-mail : MAR-ICE@cedre.fr

Available 24/7

G2
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Ericard methane datasheet

NR RI

4.2.2.2™ part: Risk assessment (Modelling App)
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2" part: Risk assessment 30 min

While the chemical behaviour of the substance involved was determined, an alarm went on the ship
and the port authority requested the sending of a drone equipped with an IR camera and an
explosimeter. The following report call is then received:

“Report from drone pilot Al. Local time 00:10. The drone has completed its initial pass. The collision
did not cause any major breaches in the LNG tanks. But some seals are impacted on top of one LNG
tank and this causes a methane leak on top of the ship’s deck. Thermal imaging shows the leak
direction and growth. Estimated volume of gas: 30 cubic meters and that has reached an enclosed
space on the ship. Concentration measured in the enclosed space is 60 000 ppm. Thermal images are

being sent now. Over.”

CAIWaB IKE AIKESR UOBLARI O FNRY GKS

at national and i nt
Additional Chemical Table
provided if needed
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Modelling of the explosion of 30 m®of methane on board the ship, Nynashamn, Sweden

Prediction models \ moo

What ?

Fire and explosion simulations

+ Prediction of impacts on the surrounding
environment

* Visualisation of the results \

Modelling results
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4.2.3.3" part: Public Health risk (Operational Field guide)
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Operational Field Guide

What? How ?
« Guide to aid decision making  Response algorithm
- Evacuation or sheltering decision
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4.2.4.4™ part: Response (Knowledge and Exercise tools)
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4.3.1. Feedback
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- The documentation provided was sufficient

- The exercise provided a clear introduction to MANIFESTSeniugools;

- It was easy to understand how to use the MANIFESIrugools;

- The time of the exercise was adjusted to the needs and objectives
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Feedback ENP/IPA Countries

Participation in the exercise was valuable.

The documentation provided was sufficient.

The equipment and staff were sufficient to address the objectives of
the exercise.

It was easy to understand how to use the MANIFESTS-Genius tools.

The exercise clearly presented the advantages and limits of each
MANIFESTS-Genius tool.

The exercise provided a clear introduction to the MANIFESTS-Genius
tools.

My expectations have been met (or improved).

The objectives of the exercise have been achieved.

| could intervene during the exercise.

The time of the exercise was adjusted to the needs and objectives.

The exercise was structured and organized well.

M Strongly agree
CAImWmMBCSSRol O] FTNRY

Agree
iKS
NEB I

ivities at nati onal and i nt
| |
| |
| |
T |
| |
] ]
| \
| \
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0 2 4 6 8 10 12

Disagree M Strongly disagree
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4.3.2.Subsequent improvements
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The name of the last exercise part was changed
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5. Conclusion
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1 Contracting Parties from the Barcelona ConventidBosnia and Herzegovinkibya,
Cyprus, Malta, Croatia, Morocdagypt, Montenegro, Spain, Monaco, France, Slovenia,
Greece, Turkey, Italy, Lebanon and the EU.
1 Contracting Parties from the Bonn AgreemerBelgium, Denmark, France, Germany,
Ireland, Netherlands, Norway, Spain, Sweden, UK and the EU.
1 New beneficiaries ofthe MARICE service Egypt, Lebanon, Moldova, Morocco,
Montenegro, Tunisia, Turkey and Ukraine.
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- Raisngawareness ofiNSrelated issues among the various stakeholders involved in the
pollution response sector;
- Demonstrating the existence and usefulness of the MANIFESTS and
MANIFESTGeniusDSS;
- Improving these tools through thieedback received after each training.
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Appendix A. Stage Chimie, Cedre, France

| =

Kg LAY K K EINR RBIE]

MENB LI NbS Y 9ELISNbaS omn(® Ij dzS

[ I LINBYASNB LI NbS RS QOSNRP RBEASINIOGKASY Al1jSdzD 2§10 $3/5ideds
RU2dzeafa a!bLCO{¢{z O MKIEIAIN dISEHEA LR DY IAR3 B NLIKS a NG
L2GSyasaStaod

vdzSt £ So0a0 OFINISoa®W22awoK a! bLCO9{¢{ dzmfAasi

Quels sont les phénomenes physiques possibles edecdéversement de GNL dans
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Quels sont les risques possibles ?
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Evacuation ou mise a I'abri de la population ?
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- Sélectionnez trois documenthfférents dans les outils MANIFESI&hius
sélectionnés qui vous aideraient & préparer de tels événements.

OELX AOFa2y RS fUSESNDAOS
ho2aSOse¥a RS tUSESNDAOS Y
- Présentation et utilisation des outils MANIFESESius
- Evaluer les différentes utilisations potentielles des outils lors de la gestion de crise
- Convaincre les participants de prommir les outils MANIFESG8niusauprés de
leurs experts chimistes

Ly 40SYlINk2 Said LINBaSyidsS Uy RS FT2NNMSNJfS& LI Nb
tS OF RNB Rdz IDERB3{ESA! BOSYEVYEYia 2yi SGS OK2AAR:
202800Fa RS UG8t ASNE LIidzid IINKjRIES] drS2mdzNI S22t NBFNYbK
N} 4a8Y06fSa Sy 3INRJLISES dzyS LISNE2YY S LI NJ I NP dzLJS
RSa MNMIP#$a 2dz RSa O2YYSyidlFANBasx SG dzyS | dziNB LISN

Pour une utilisation optimale des outils MANIFESTS-Genius, scenario dans lequel :
L'équipage n'est pas impliqué

- Navire amarré au port

GNL a bord

n d
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1 partie :
Expertise chimique
20 min
2éme partie :
Evaluation des risques
30 min
3&me partie :
Risque pour la santé publique
15 min
4#me partie :
Réponse
15 min
583a R20dzySyida AYLINARYSa az2yd t fl RAaLIRaAa2Yy R
f USESNDAOS Y
- Cartes Outils MANIFESTBeuvent étre jouées a tout moment du scénario, au moins
dzy’ S LI NJ LI NI AS RQSESNDAOS® / KIljdz§ OFNIS | O
a la décision MANIFESG&nius
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Fuel supply deck

Bunkering station
(Starboard Side)

Stern trunk deck

Bunkenng station

Engine casing

Clargo casing

xn/LAy \ Bunkering station

Isometric view Top view (Port Side)
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Table 2.Caractéristiques du navire

Longueur 100¢ 130 m
Rayon (Largeur) 20¢25m
Profondeur 10c¢ 12 m
Tirant d'eau 6¢8m
Port en lourd(DWT) 10,000¢ 18,000 tonnes
Jauge brutgGT) 8,000¢ 15,000

GNL et gaz de dégazage provenant de |

Carburant . ,
citerne de cargaison

Capacité de

cargaison de GNL 6000 rrt

po
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Figure-1.-5chéma-du-tank-de-GNL-sur-le-
navire-&[}iq-PearIﬂ
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Side view

Cross-section at Stern’s trunk wall 1]
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A.5. Prediction models

| Explosion de 30 m3de méthane a bord du navire, Nyndshamn, Suéde
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Appendix B.

B.1. Tool cards

MANIFESTS Tool Card n°1
HNS database
What?

* Physical and Chemical properties of HNS chemicals
« Behaviour at sea
« Toxicity and risks

training

You can elick on & 16w £ view details.
You can search by name. CAS Number or UN Number.

Neme Provider  CAS number  UN number
111-Trichloresthane REMPEC  71-55-6
1.1,2.2-Tetrachlomethylene CEORE  127-18-4
11.2.2 Totrachiomothylene REMPEC  127.18.4
11.2-Trichloro-1.2.2-Trifluoroethane  REMPEC  76-13-1
11.2-Trichlorcethane REMPEC  70-00-5
11.2-Trichloresthens 79-01-6
1.1.2-Trichloresthene 79-01-6
1.4-Biphanyl 92.52.4
L2-Dichloroethane REMPEC  75-34-3

1.1-Dichloropropans REMPEC  78-99-9

Showing 1 to 10 of 3008 rows (I rows per page

MANIFESTS Tool Card n°4
Exercise Tool
What?

To design and develop marine pollution
response exercises

* Exercises database

* Guidelines, presentations

+ Dissemination materials, supports
* Agenda

Learn about marine pollution
response exercising and HNS, and
formulate your own exercises

formuists your sxsrcizes.

pcC

activiti

MANIFESTS Tool Card n°2

MARINER-MANIFESTS

Knowledge Tool
What?

*+ Resources database focused on the preparedness
and response to HNS spills

+ Projects, deliverables, operational guides

Database search according to types of documents,
area of knowledge or geographic area

es

MANIFESTS Tool Card n°5

Prediction models
What?

* Fire and explosion simulations

. of on the sur
environment

* Visualisation of the results

at nat.

onal

MANIFESTS Tool Card n°3

Operational Field Guide
What? How?,

« Guide to aid decision making Response algorithm

s or sheltering di

MANIFESTS Tool Card n°6

MAR-ICE service

Marine Intervention in Chemical Emergencies

MEMSA\ MAR-ICE

Marine Chemical Emergency Information Service

Product-specific information and advice on ship
accidents involving chemicals, provided remotely by
a network of pollution response at sea experts and
chemical experts.

Contact CEDRE

Telephone : +33 (0)2 98 33 10 10
E-mail : MAR-ICE@cedre.fr
Available 24/7

and

n t
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s at nati onal

Equipment Card Eqmp[r)nentCard
Water curtain rone

Flow: 500 L/min
Weight: 1,43 kg

Size: 259x320x130 cm
In aluminium

/] KSYAOFf LI NI} YS{iSNA

Equipped with:
InfraRed camera Gas Find IR
Portable ammonia detector

and

Associated Safety Issue Chemicabarameter

Value

Toxic cloud formation SEBC Classification

Vapour pressure

Vapour density

Chemical behaviour in water SEBC Classification

Water solubility

Explosion risk Lower explosive limit (LEL)

Upper explosive limit (UEL)

Environmental impact Biodegradation factor

Bioaccumulation

n t
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B.4. Response algorithm

L

3. RESPONSE ALGORITHM?

Ce-Turaded by the Eurepsan Unian Civil
WANgng risks 2nd Impacts From Evaporating 7 Frotecton

and gaseous Substances. To population Safety

I5 the chemical hazardous

I= the chemical valatile
Could it migrate off-site

Are cormamunilies dowmwind

Expilosion risk
Large /' Very large spill
Temparary structures

Small f Medium Spil

Mor-Explosive
Parmansent struciures
Mot Highly Tondc™

Manageable Numbsers
Mo immobile groups
Sufficient Resouroes
Lufficient Time

5 Communication, advice, Decision Evacuate
engagement
B Review
Reassess 35 new information
regaived

* Highly Toxic - PAC2 less than 2 ppm [Appendix 2] / Seek specialist chemical advice

1 Factors listed in each box are considerations o aid decision process and should be reviewed in context of site
conditions. Final decisions will reguire an element of judgement by the responder. See also pages 8 and 9

py

and

n t
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Appendix C. REMPEC, Malta

Sixteenth Meeting of the Focal Points of the Regional Marine Pollution Emergency
Response Centre for thdediterranean Sea (REMPEC)

Sliema, Malta, 145 May 2025
a! bLC®E¢Hpdza Gl ot Siz2L) SESNDA&AS

9ELX Iylea2y 2F GKS G(lotSiz21L) SESNDAAS
hoceS0OagdSa 2F UKS Ul otSu2L) SESNODAASY

- Presentation and use of the MANIFE&EIiuUs tools

- Assess théifferent potential uses of the tools during crisis management

- Convince participants to promote MANIFE&ESRIius tools to their chemical

experts
! A0SYIFINA2 A& LINBaSyidSR Ay 2NRSNJ G2 GN}XAy (GKS
a! bLCDEFRIMER2SOU® ¢KS SPSyia ¢SNB OKz2aSy G2 0S¢
NI} GKSNJ GKFyYy G2 20SNIF mnax: GNHziKTFdzdZ aOSylFNAR2O ¢
2yS LISNE2Y LISNJ INRdzL) FaaA3ySR (2 (GSpad2yadSasz I
¢KS SESNDAAS Aa aSLINIGSR Ayid2 n RAGSNByd LI NI 2
1t part:
Chemical expertise
20 min
2 part:
Risk assessment
10 min
3 part:
Public Health risk
15 min
4rth part:
Response
15 min

t NAYGSR R20dzySyida FINB FF@FAfFofS F2NJ 0KS LI NbOAL
-  MANIFESTS Tools Cardan be played at any moment of the scenario, at least
one per exercise parEach card activates the use of a tool from the MANIFESTS

Genius decision support system.

p ¢
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Collision damages : 7
+ the crew is evacuated :
» the boat is towed to the port
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- Which chemical parameters need to be considered, and what are the associated
safety risks?
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- Regarding the chemical parameters selected and their values, what could be said
about the risk analysis?
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atmosphere.
2. No mehanol leaks have been reported. The tank level sensor confirms that tank
no. 2 currently containsL. 2 F YSGKI y2t d¢

- What are the possible risks ?
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Evacuation or sheltering of the population?
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1 Feedback/remarks
1 Presentation of the remaininglANIFESTGenius tools.
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Appendix D. OTSOPA annuval meeting, Cedre,

France
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Which chemical paramete need to be considered, and what are the associated safety
risks?
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Regarding the chemical parameters selected and their values, what could be said about
the risk analysis?
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What would happen if refrigerated ammonia mixes with water?
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What are the possible risks?
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What are the possible risks and how can you respond?
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Which MANIFEST®ol Card(s) do you use?

Is there a potential risk to the port and wider areas?
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Which MANIFEST®ol Card(s) do you use?

N

To what extent can these tools contribute to contingency planning?
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OTSOPA meeting
Brest, France, 202 May2025
a! bLC®E¢Hpdza Gl ot Siz2L) SESNDA&AS
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- Presentation and use of the MANIFE&ERIus tools

- Assess the different potential uses of the todiging crisis management

- Convince participants to promote MANIFESIEIuUs tools to their chemical experts
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For an optimum use of the MANIFESTS-Genius tools, the scenario needs:

- the crew to not be involved
- aboat docked at the port
- toxic chemical on board

¢KS LI NBOALIYyGE FNB IFHGKSNBR Ay aYrtf INRdLBESZ ¢
F2NJ NBYENLa 2N) FSSRolOlz FyR Fy2dKSN) LISNEZY |
aSLI NYGSR Ayid2 n RAGSNBYyG LI NIay

1t part:
Chemical expertise

20 min
2nd part:
Risk assessment
30 min

3 part:

Public Health risk

15 min
4rth part:
Response
15 min

t NAYiSR R2A@kASIYGoE S N2 NJ 6 KS LI NbOALIyida (2 0SS d
- Tools and Equipment Cardsan be played at any moment of the scenario, at least one
per exercise part. Cards can be used in several parts of the exercise.
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on training activi
Boat docked
Wind direction
15 kph
CAIgaNB. 21 G R201]
Environmental conditions
Air Temperature 18°C
Air humidity 58 %
Water Temperature 17°C

Wind speed, direction*®

7.5 m/s, 15 kts, North East

Sea Current speed, direction

0.16 m/s, 0.3 kts, South West

Sea state

Force 4

*At 10 m high
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Figure 1. Force 4 on Beagufort's scale
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Vessel Particulars
IMO number

Vessel Name

Ship Type

Flag

Year of Build

Length Overall (m)
Length BF (m)

Beam (m)

Drausht {m)

Depth [m)
Deadweight (t)
Cargo capacity (4 x IMO Type A tanks) (m?)
Builder

Place of Build

Hull

Material

Engine Builder

Tank volume [m}
Loaded Valume (m’)

Cargo type

activiti

es at

9284177

Gas Atlas

LPG Carrier
France

2009

229

218

36

11

22

56,145

80,000
Iitsubizhi Heavy Industries
Magasaki, Japan
1234

High-strength steel

Refrigerated Ammonia (-33 *C)

er tanks of the ship are empty to focus on tank no.d only

Tank no. 4
indicating
pressure rise
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2" part

void space
(dried air)

! NH; gas, inert atmosphere ‘

Inner hull

refrigerated NH;
V=4m?

Tank Supports
NH; evaporation
pressure rise causing tank
rupture, leak into void
space filled with air
Water ballast

void space
(dried air)

Inner hull NH; leak into void l
4 space filled with ai | .

Tank Supports

Risk of explosive atmosphere
inside the void space
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IMO Tank A characteristics

Minimum temperature

Tank internal volume 20000 cbm

D.4. Prediction models

| Modelling of the explosion of 4 m3of ammonia on board the ship, Le Havre, France
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Blast overpressure [bar]

< | 4

2 : e = o o,
) 3 = k2 k2 )

From yellow to red:

Overpressure >20 mbar (0.02 bar): Risk of direct injuries, e.g., due to glass breakage. Significant risk of
glass breakage.

Overpressure >50 mbar (0.05 bar): Risk of direct injuries. Small impact on structures: Deterioration and

destruction of window frames according to their nature.

Overpressure >140 mbar (0.14 bar): Risk of severe and potentially lethal injuries. Heavy impact on
structures: Partial collapse of the walls and tiles of the houses. Destruction of metallic frames.

Overpressure >200 mbar (0.2 bar): High risk for human life, 1 % of direct lethality. Domino effects.
Destruction of lightweight metal frame buildings. Rupture storage tanks (including oil tanks).

Overpressure >300 mbar (0.3 bar): Extremely high risk of direct lethality. Huge impact on structures:
Almost complete destruction of houses. Light industrial buildings blown away.

Overpressure >700 mbar (0.7 bar): 99 % of direct lethality. Destruction of reinforced concrete walls.
Probable total destruction of buildings.
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Appendix E. Training on MAR-ICE for IPA/ENP

countries, Cedre, France
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How will eact LNG if spilled into water?
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Whatare the possible risks
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Which MANIFEST®ol Card(s) do you use?

Is there a potential risk to the port and wider aredS%acuation or sheltering of the
population?
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Which MANIFESTT®ol Card(s) do yause?
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Select three different documents in the selected MANIFESSrtus tools that would
help you in preparing such events.

OELX Lyl o2y 2F (GKS GFofSiz2L) SESNDAAS
ho2SOsa@Sa 2FESINGA 3wt Si2LI
Presentation and use of the MANIFE&ERIuUs tools
Assess the different potential uses of the tools during crisis management
Convince participants to promote MANIFE&ERius tools to their chemical experts

I ao0Syl NJ\Z Ad LINBaSyiSR Ay 2NRSNJ G2 GN}XAy GKS
al!bLCDS¢Lidza LINR2SO0®

tKS S@Syia 2? GKS a0SyIFINA2 gSNB OK2aSy G2 o6SgsSn
G2 20SNJ I mMnm> ONUziKFdzE &aOSYl NA2 D

For an optimum use of the MANIFESTS-Genius tools, the scenario needs:

the crew to not be involved
a boat docked at the port

a chemical on board

¢KS 62NJakKz2L) Aa aSLINIGSR Ayid2 n RAGSNBYG LI NI
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1rstpart:
Chemical expertise
20 min
2nd part:
Risk assessment
30 min
3rd part:
Public Health risk
15 min
4 part:
Response
15 min
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