
 
Baltic Marine Environment Protection Commission 

Response Working Group 
Vejle, Denmark, 26-28 February 2020 

 

RESPONSE 27-2020 

 

 

 Page 1 of 34  
 

Document title Draft Inter-Regional HNS Response Manual 

Code 11-1 

Category DEC 

Agenda Item 11 - Other developments in response strategies and equipment 

Submission date 5.2.2020 

Submitted by Secretariat 

Reference   

 

Background 

In the framework of the WestMOPoCo project (DG ECHO funding), Cedre, ISPRA and ITOPF made a proposal 

for the general structure of the Joint Inter-Regional HNS Response Manual. The regular follow-up of the work 

and its validation by the regional secretariats of the project (Bonn Agreement, HELCOM, REMPEC) is 

considered important in order to fit with expectations of the Member States. 

Through the present document, Cedre, ISPRA and ITOPF decided to present a proof of concept of the HNS 

Manual. An extract from the first part of the manual was drafted and some corresponding operational sheets 

are also presented. Some hyperlinks have been introduced to illustrate a possible navigation with cross-

references in the document. Finally in the last section of the document an example of the graphical 

presentation of the guide is proposed. 

The structure of the guide has been previously considered and supported by RESPONSE 26-2019 and the 

correspondence group CG HNS MANUAL, and comments were provided to the WestMOPoCo project 

through the Secretariat. 

Action requested 

The Meeting is invited to: 

- make comments on the user-friendliness of the draft Manual; 

- make comments on the content of the draft manual: level of information, chemical substances or 

past incidents to deal with, etc.; 

- agree on a preferred title for the Manual (option 1: Joint Multi-regional Response Manual for HNS 

Spills, option 2: Marine HNS response manual (with subtitle multi-regional indicating REMPEC, 

HELCOM and OSPAR logos); 

- suggest relevant illustrations (schemas,  pictures, etc.) to introduce in the manual; and 

- make comments on the graphical presentation and possible ways of improvement. 
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Proof of concept of the HNS manual : draft of an extract from the 1st part 

of the HNS manual 
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A. Preparation phase / Information and Contingency Planning 

 

a) Fate and Behavior 
 

The behaviour of a substance spilt at sea is the way in which it is altered during the first few hours after 

coming into contact with water. Predicting this behaviour is one of the most important stages in the 

development of a response strategy. Knowledge of the behavior of HNS (Hazardous and Noxious 

Substances) spilled into the aquatic environment is essential to define an appropriate response; e.g. 

deployment of efficient equipment and activation of appropriate procedures. 

The Standard European Behaviour Classification (SEBC) determines the theoretical behaviour of a 

substance according to its physical and chemical properties (density, vapor pressure, solubility), and 

classifies it into one of five main (→ SEBC behavior): 

Sinker (S) 

Dissolver (D) 

Floater(F) 

Evaporator (E) 

Gas (G) 

Each chemical substance is generally not characterized by a single corresponding behaviour but rather 

several one  due its own physical chemical properties and environmental parameters (wind, waves, 

current). For example, butyl acetate is classified as FED as it floats, evaporates and dissolves. 

Possible combinations of chemical behaviours, the first letter describe the main behaviour and following 

letters secondary behaviours. 
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Despite multiplicity of combinations for the chemical behaviours, from affected environmental 

compartment and possible response, more specific information related to chemical behavior with concrete 

examples (from country members and consolidated case studies) can be found for: 

- Gas → Gas 

- Solids → Solids 

- Liquids impacting the water column → Dissolving and sinking liquids (includes specificities for sampling) 

- Liquids impacting atmospheric compartment and water surface → Floating and evaporating liquids 

(includes specificities for sampling) 

 

b) Impacts / Hazards   
 

Potential impacts of an HNS spill 

In case of an HNS incident a detailed hazard assessment is crucial for deciding upon the appropriate response 

strategy. The key factors to consider are the properties of the chemicals spilled, spill size and the type of 

release (single or continuous) as well as the characteristics of the receiving environment. 

Hazard Assessment 

Under the UN Globally Harmonized System of Classification and Labelling of Chemicals (GHS) chemicals are 

classified according to the types of hazard they represent and portrayed by harmonised hazard 

communication with consistent labelling and Safety Data Sheets (SDS). The GHS aims to ensure that 

information on physical hazards and toxicity from chemicals is available to enhance the protection of human 

health and the environment during the handling, transport and use of these chemicals. The following hazards, 

as portrayed by the seven initial pictograms, may be generated by a spill of an HNS itself or by reactions 

between the HNS and other chemicals, water or air:  

Factor Description Section 

Explosivity Prone to explode as a result of exposure to heat, friction, impact or 
as a result of chemical reaction. 

→Explosivity 

(including 

bleve) 

Reactivity May react with adjacent materials, including fuel oil, organic 
materials, water or air. 

→Flammability 

Flammability Substance that may ignite if exposed to an ignition source. → Reactivity 

Toxicity May cause harmful biological effects or even death if ingested, 
inhaled or if absorbed through skin. 

→Toxicity 

Ecotoxicity May cause harmful effects on the environment. →Ecotoxicity 

 

When ranking the hazards presented by the loss of a particular cargo, Annexes II and III of MARPOL 73/78 

and the GESAMP (Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection, 

affiliated with IMO) hazard profiles are an important source of information for evaluating the potential 

severity of an incident. GESAMP profiles summarise the physical and chemical properties and associated 

hazards of chemicals transported at sea, to both humans and the marine environment. Each substance profile 

includes information on various criteria such as impacts on human health (skin and eye irritation, 

carcinogenic, etc.), aquatic toxicity and the likelihood of significant impacts to amenities (→ Ecotoxicity). 
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Impact Assessment  

The properties of the chemical(s) spilled (volatility, solubility and density) determine the hazard(s) presented 

by the substance (toxicity, flammability, reactivity, explosivity, corrosivity, etc) and the subsequent potential 

impacts on human health, the environmental and socio-economic resources.  

Schema from ITOPF 

Human Health Impacts 

Besides the effects associated with hazards such as the shock wave of an explosion, fire injuries or oxygen 

depletion, exposure to chemical substances may also occur as a result of absorption via contact with the skin, 

inhalation or ingestion. Inhalation is a major route of entry for gases and particles. Absorption can occur 

through a healthy skin, or through the chemically damaged surface of the skin (for example burns or 

dermatitis).  

The chemical industry and specialised government agencies have established exposure limits to protect 

workers dealing with hazardous substances such as AEGL (Acute Exposure Guideline Level), EPRG (Emergency 

Response Planning Guidelines) or the TEEL’s (Temporary Emergency Exposure Limits) 

 

Shock wave

Fire / explosion

Oxygen depletion

Exposure to toxic 
substances

Fisheries impact

Closure of beaches

Toxicity

Bioaccumulation 

Smothering / burial

Decomposition 
(anoxia, H2S)

Tourism

Exclusion zones
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Environmental Impacts 

The extent of the impact depends on the quantities involved and resulting concentrations in the water 

column, as well as the length of time that biota is exposed to that concentration and the sensitivity of the 

organisms to the particular chemical or chemicals. Not only do different aquatic species exhibit different 

tolerances to substances, but the tolerance of a given species can vary according to different stages in its life 

cycle and the season. The prevailing meteorological conditions and local topography can also strongly 

influence the effects of a spill.  

In the open sea, tidal ebb and flow, ocean currents and turbulent diffusion usually result in the rapid dilution 

of pollutants. However, even if concentrations are below levels that would result in mortality, sub-lethal 

concentrations can nevertheless lead to other effects. Chemically-induced stress can reduce the overall 

ability of the organism to reproduce, grow, feed or otherwise function normally (ecotoxicity). (→ Ecotoxicity) 

Some substances can persist for long periods in the marine environment once lost into the sea, including 

elements such as mercury and other heavy metals and some organic compounds, such as pesticides, that do 

not break down easily. The uptake of such substances by living organisms can lead to their ‘bio-accumulation’ 

(build-up of persistent material within an organism exceeding the rate of elimination by metabolic 

breakdown or excretion). Sessile marine organisms that filter seawater for food, such as bivalve molluscs 

(oysters and mussels), are particularly vulnerable to exposure. ‘Bio-magnification’, the sequential increase in 

concentration of a bio-accumulative substance from prey to predator, may also occur up the food chain, 

resulting in significant body burdens in humans. 

 

Consequences to Socio-economic Resources 

There are a number of potential impacts to socio-economic resources that could arise in the event of an HNS 

spill either due to the response itself or due the trajectory and behaviour of the chemical(s).  

Response operations might require shoreline access restrictions and consequently impact recreational use 

and tourism. Preventive measures can lead to the protection of vital economic industries such as the 

preventive closures of power or desalination plant water intakes, but also more commonly the temporary 

closure of a port, which can have far reaching economic implications. 

Chemicals, even at these sub-lethal levels, can disrupt legitimate uses of the sea, for example, through tainting of 

fish, fishing ban or closure of beaches. 

 

 

c) Information Gathering 
 

The nature of the data and information obtained can vary considerably depending on the source of the 

information. The preparedness process includes collecting data that will be useful in the event of an 

incident, choosing reliable information sources and prioritizing them in order to organize and facilitate 

research in the event of an emergency. The essential data is used to protect first responders, the public, the 

environment and facilities. Importance of collection of data: for operations, environmental damage 

assessment and potential compensation 

 

 

Two types of data can be collected: 
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• generic data, which include all the data that can be accessed prior to an accident. These 

data, which are organized and structured during the preparedness phase, must be rapidly and readily 

available during the response phase. → Data collection: Generic 

• specific data concern the conditions surrounding the incident that can only be collected once 

an incident has occurred. → Data collection: Specific 

In case of an incident , the data collection will mainly differ from the type of transport at sea and two major 

cases can be distinguished between bulk (→ Bulk  Codes (IGC, IBC, IMSBC) and data collection) or packaged 

goods (→ IMDG Code and data collection). 

 

d) Planning 
 

General Information 

An effective response to an HNS spill depends to a great extent on the preparedness of the organisations and 

individuals involved. This can be greatly enhanced by developing and maintaining a plan to address the most 

likely contingencies. The process of producing a contingency plan provides the opportunity to identify roles 

and responsibilities and to define response strategies and operational procedures without the pressures that 

inevitably arise at the time of an incident. 

Responding to an HNS spill affecting a wide range of people and organisations demands that a variety of 

decisions are made very quickly. This can be achieved only if all participants are sufficiently prepared to 

appreciate the unfolding situation, can make crucial decisions and can mobilise appropriate resources safely 

and without delay. A fully developed contingency plan can assist in achieving this goal, especially if it is not 

merely a written document but comprises all the practical requirements necessary for an immediate and 

effective response should a spill occur. 

Functions necessary for a response should be identified together with the organisations or departments from 

which suitable personnel will be provided. Response techniques also must be considered and the availability 

of equipment to implement the strategies confirmed. Operational aspects have to be balanced against 

considerations of public health and safety and concerns for the effects on the environment, industry and 

recreational activities.  

The Protocol on Preparedness, Response and Co-operation to pollution Incidents by Hazardous and Noxious 

Substances, 2000 (OPRC-HNS Protocol) recognises the importance of contingency planning and prompts 

contracting states to develop an integrated national framework of HNS spill response plans extending from 

individual facilities handling HNS to a major incident on a national or international scale. These arrangements 

are intended to provide an ability to escalate a response to an incident through a series of interlocking and 

compatible plans. 

 

Developing and managing a contingency plan 

Contingency plans (→ Contingency planning process) provide the structure for the management of response 

operations. Compiling a contingency plan is generally a four-stage process, reflected in the components of 

the plan: 

• Risk assessment – determining the risk of spills of the most traded substances and expected 

consequences of a spill (→ Risk assessment process); 
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• Strategic policy – defining the roles and responsibilities (→ Roles and responsibilities) and providing 

a summary of the rationale for operations; training (→ Training and exercises); 

• Operational procedures (Section B) – establishing procedures when a spill occurs including 

communication protocols (internal: → Internal communication , external: → External 

communication); 

• Information directory – collating supporting data. 
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Figure Examples of the four stage components required for a comprehensive and well-designed 

contingency plan 

 

 



RESPONSE 27-2020, 11-1 
 

 

 Page 10 of 34  
 

 

e) Training and exercises  
 

Training 

Providing training and organizing exercises for response teams are the best way to improve the overall 

response capability. Employers are responsible for protecting and training personnel. 

All personnel liable to be called upon to handle hazardous materials must acquire specific knowledge and 

skills. In particular, they must be familiar with the intrinsic hazards of various substances, in particular by 

referring to the Globally Harmonized System (GHS) or by complying with national requirements. They must 

also be familiar with protective equipment and clothing and emergency procedures. 

First responders must be familiar with all relevant sources of information, such as Safety Data Sheets (SDS) 

and shipping documents, as well as all other relevant documents. 

 

Why and how train and organize exercises (→ Internal communication) 

Exercises should be organized periodically. They are useful to decision-makers and emergency response 

managers by enabling them to: 

• refresh and improve the theoretical and technical knowledge acquired during training; 

• implement the procedures set out in the contingency plan; 

• clarify roles and responsibilities. 

To effectively prepare first responders, various types of exercises should be organized by emergency 

management personnel: notification exercises, table-top exercises, equipment deployment exercises and 

more general incident management exercises. 

Exercises are essential for validating the response plan and response capability. During large-scale exercises 

it is sometimes possible to simulate a spill with a harmless marker product (or a GPS buoy for floating 

substances). This provides the opportunity to test whether the procedures and resources can be deployed 

within the required response time. If the situation permits, it also provides an opportunity to test modelling 

results in real weather and sea conditions. 

 

f) Response tools, equipment and techniques 
 

The response to a spill should be proportional to the threat posed by the volume and hazards presented by 

the chemicals spilled. Since the fate and behaviour of chemicals is diverse, there is no “one fits all” equipment 

kit in case of an HNS incident; however, several items are likely to be used: Personal Protective Equipment 

PPE, chemical detection devices and pollution response equipment.  

1. Personal Protective Equipment  

PPE refers to the clothing and respiratory equipment necessary to protect a person from the hazardous 

properties of chemicals. Its selection should be appropriate to the particular hazards associated with the 

chemicals spilt. 

When choosing appropriate PPE, the following should be considered:  
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• Chemical spilt (concentration, exposure time) 

• PPE material (durability, heat-resistance)  

• Level of respiratory protection required, 

• Responder’s ability to undertake specific work tasks 

In Europe, Regulation (EU) 2016/425 of 9 March 2016 on personal protective equipment (the PPE regulation) 

covers the design, manufacture and marketing of personal protective equipment. It specifies three categories 

I, II and III, with category III addressing all risks that “may cause very serious consequences such as death or 

irreversible damage to health”.  Chemical protection suits are classed by type number (→ Personal Protective 

Equipment): 

   Type 1  Type 2  Type 3  Type 4  Type 5  Type 6  

Type of 
Protection  

Max     Min 

Respiratory 
equipment  
   

self-
contained 
breathing 
apparatus  

self-
contained 
breathing 
apparatus  

self-
contained 
breathing 
apparatus  
   
Or   
   
Air-purifying  
respirator  

Air-purifying  
respirator  

Air-purifying  
respirator  

Air-purifying  
respirator  
   

Protective 

clothing  
   

Protects 
against 
liquid and 
gaseous 
chemicals 
(gas tight)  

Protects 
against 
liquid and 
gaseous 
chemicals 
(non-gas 
tight)  

Protects 
against 
liquid 
chemicals 
for a limited 
period 
(liquid tight)  

Protects  
against  
aerosol  
chemicals 
(spray tight)  

Protects  
against solid  
particles  
suspended 
in  
the air  

Protects  
against  
splashes of  
low-toxicity  
products  

   approx. 
equivalent 
to US level 
A  

approx. 
equivalent 
to US level 
B.  
   

   approx. 
equivalent 
to US level C  

approx. 
equivalent 
to US level 
D  

   

A number of government agencies, including the US Occupational Safety and Health Administration (OSHA) 

have devised four categories of PPE based on the level of protection afforded (Levels A, B, C and D). These 

four levels are recognised by most response organisations (→ PPE: selection and dressing):  

• Level A offers the highest level of respiratory, skin, eye and mucous membrane protection 
• Level B protection should be selected when the highest level of respiratory protection is 

needed, but a lesser level of skin and eye protection is needed 

• Level C protection should be worn when the type of airborne substance is known, 

concentration measured, criteria for using air-purifying respirators met, and skin and eye 

exposure is unlikely 

• Level D protection could be considered as a work uniform and should only be worn when it is 

certain that personnel will not be exposed to harmful levels of HNS.  

 

If the spilled chemical has not been identified, responders should assume a worst-case scenario and wear 

the highest level of protection. It is important that responders are thoroughly trained in the use of PPE to 

minimize the risk of harm.  
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2. Chemical Detection Devices 

Real-time monitoring can be used to assess toxic, fire and explosion hazards, to help determine safe working 

areas or potential evacuation zones and to assist with decisions on the appropriate level of PPE. Equipment 

of varying degrees of sophistication is available for monitoring HNS. One of the key factors to be taken into 

account when selecting equipment is how quickly results will be obtained as, to be of most use, information 

needs to be in ‘real time’. A further important consideration is whether the monitoring equipment is 

autonomous and can be deployed remotely. If it requires human intervention, for example a hand-held 

device, operators must be properly equipped with the appropriate PPE. It is also necessary to recognize that 

all equipment will require training in its use and some designs will require calibration. 

Various detection devices can be used in an emergency situation depending on the hazard to be assessed (→ 

Portable detectors for 1st responders): 

• fire and explosion: colorimetric gas detection tubes, explosimeter, thermal conductivity detector; 

• asphyxiation: oxygen meter; 

• intoxication: toximeter, photoionization detector, colorimetric gas detection tubes; 

• variation in pH: pH paper, pH meter. 

  

3. Pollution response equipment  

The choice of equipment for pollution source control and response will depend on the substance spilt, but 

may include the following:  

• Generic: plugging and sealing devices; temporary waste storage; 

• Water-soluble gases and evaporators: response techniques such as ‘knocking down’ a vapour 

cloud, or attempting to stop or deflect it using water sprays or foam; 

• Dissolvers: neutralizing agents; most likely monitoring;  

• Floaters: it may be possible to consider containment and recovery (booms, pumps, skimmers), 

sorbent materials or consider a burn-off the chemicals involved;  

• Sinkers: in shallow waters, mechanical dredgers and pump/vacuum devices may be used 

All equipment needs to be properly stored and maintained (→ Acquire and look after equipment).  
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B. Reminder of the structure of the HNS Manual 
Part 1: generalities on methodological approach 

All operational sheets for the second part of the guide are presented in orange (→ Xxxxxxx) in the following table: 

 

Title Joint Multi-regional Response Manual for HNS Spills 
Or 

Marine HNS response manual with subtitle multi-regional indicating REMPEC, HELCOM and OSPAR logos 

Section Sub section Description/content (additional to existing guides) 

Introduction 

(Challenge/transportation) 

Reminder of specific challenges of the response to HNS spilled at sea (comparative board versus oil?) 
[As proposed by Bonn Agreement], a comment could be included to precise that despite international 
maritime authorities make a clear difference between oil and HNS, some accidents involving evaporating 
liquid oil could be managed, excepted for the compensation component, as HNS accidents for SAR, 
atmospheric monitoring and response. 
General introduction to how HNS are transported (ship types, bulk / packaged) 

(Scope/domain of the manual) 

Definition of HNS for the guide 
OPRC (every product that could damage marine environment, etc. excepted oil): includes dangerous 
goods but also non-dangerous goods regarding international regulation in force: e.g. Fenes in 1996 with 
wheat, Cheshire in 2017 with fertilizers, Eurobulker IV in 2000 with coal. 
Not be strictly limited to the dangerous goods as described by the definition of the HNS Convention, but 
rather to the OPRC-HNS protocol. Brief reference to the definition in the HNS Convention reference, 
enforcing that it is not enforced yet. 
Radioactive substances: not included in the manual. 
Geographical domain: limited to response at sea, including harbours but excluding inland waters and 
mangroves. Low salinity marine waters will be considered. 
End-users: decision-maker and first responders. 
Example(s) of an accident with non-dangerous good to illustrate the diversity of the OPRC HNS definition 
Introduction to hazards and classes 
Seaborn transportation of HNS (Bulk form and packaged form), including a table or a brief description of 
the categories of HNS as in: CEDRE, TRANSPORT CANADA. Understanding Chemical Pollution at Sea. 
Learning Guide, 2012. 
Introduction to the key regulations governing seaborne transport of HNS → MARPOL / IMDG / IBC Code 
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Preparation phase / 
Information and   

Contingency 
Planning 

 
Fate and Behavior 

Chemical behavior with concrete examples from country members and consolidated case studies 
→ SEBC behavior 
→ Gas 
→ Solids 
→ Dissolving and sinking liquids (includes specificities for sampling) 
→ Floating and evaporating liquids (includes specificities for sampling) 

Impacts / Hazards   Impacts on human health (importance of oxygen): 
→ Explosivity (including bleve) 
→ Flammability 
→ Reactivity (with water, multi products) 
→ Toxicity 
 
Impacts on the environment: ecotoxicity. Key words: MARPOL categories X/Y/Z, UN number, GESAMP  
→ Ecotoxicity 
 
Physicals impacts (smothering like coating / burial like in the case of dumping of charcoal; inhibition of 
gaseous exchanges as in the case of spills of vegetable oils, etc) 
chemical (toxicity, ecotoxicity, ecology) 
Impacts on socio-economic vulnerability 

Information Gathering Importance of collection of data: for operations, environmental damage assessment and potential 
compensation 
→ Data collection: Generic  
→ Data collection: Specific 
 
→ Bulk  Codes (IGC, IBC, IMSBC) and data collection 
→ IMDG Code and data collection 
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Planning Definition of emergency plan and key steps to build it 
→ Contingency Planning Process 
→ Risk Assessment Process 
→ Roles and Responsibilities  
→ External communication 
→ Press Conference  
→ Internal communication 
Defining scenarios of accidents 

Training and exercises (merged 
because of closeness) 

Why and how train and organize exercises 
→ Training  
→ Exercises  

Tools / equipment and techniques  Generalities 
→Advices to acquire and look after equipment 

Response 
management 

Observation and notification Wide variety of source of information for 1st notification 
→ Collection of first observations 
→ Visual identification of modes of transport 
→ Identification of packaged goods 
 

Immediate actions  Reminder of importance to settle, if possible, rapid and thought actions 
→ First actions 
 

Assessment of the situation Assessment must be done by trained responders 
 
Collection of information 
→ Collection of information for bulk 
→ Collection of information for package goods 
 
Monitoring  
 Modelling: principle and interpreting results 
 
Survey of the pollution 
→ Sampling (generalities, handling, packing, shipping. Reference to specificities for sampling in the sheets 
of behavior) 
→ Analyses: in situ or at laboratory 
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→ Remote detection 
 
Compilation of data and risk assessment. Basic procedure to follow to deal with an incident of more than 
one chemical  
→ Identification of risks and worsening parameters 
 
 
Chemical behavior with concrete examples from country members and consolidated case studies 
→ Example of accident(s) involving gas (includes specificities for sampling) 
→ Example of accident(s) involving solids (includes specificities for sampling) 
→ Example of accident(s) involving dissolving and sinking liquids 
→ Example of accident(s) involving floating and evaporating liquids 
 

Decision-making Reminder of priorities for the strategy to follow: 1) human life (population and responders), 2) 
environment, 3) amenities 
Example of HNS incidents  
→ Suggestion to add Decision trees 
 

Response Protective equipment / strategies 
 Zoning 
 Water curtain/fog 
Response vessel 
PPE: European and American levels 
PPE: selection and dressing 
 
Tools for detection 
Portable detectors for first responders: advantages and limitations 
Network of sensors  
 
Response equipment 
→Surface and underwater vehicles: ROV 
→Foam: types of products, criteria for application  
→Decontamination 
→Obturation and plugging 
→Selection of custom-made barriers 
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→Pumping, skimmer and dynamic recovery 
→Recovery with sorbents on the surface of water 
→Recovery with sorbents on a solid surface 
→ Waste disposal 
Equipment require to use, hints or points to advise the operators 
condition to the approach to the ship (by boat or helicopter) considering the chemical cloud 
 
Response strategies/equipment 

→Maintain in natural environment 
→Recovery in the water column 
→Containment and recovery on the seabed 
→Containment and recovery on the ground / shoreline (deck of the ship, dock in the harbor, jetty, etc.) 
→ Transfer of cargo  
→ Response on wreck  
→ Response on packaged goods 

Post response 
management 

Environmental restoration → Environmental restoration and recovery 

Documentation and record  

Incident review Importance to invite international observer to broaden the lesson learned, mention that HNS Convention 
is not ratified yet 

Compensation → Creation of a compensation file 
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Annexes: Regional specificities (West Mediterranean Sea, Baltic Sea). Maximum of 2 pages per region 

 

Section Sub section Description/content (additional to existing guides) Source of information 

Maritime traffic Volume of chemical transport  3 secretariats and 
contracting parties 

(HELCOM, OSPAR, REMPEC) 
Vulnerability maps   

Risk assessment of the 
top 5 transported HNS 

  

Regional subregional 
agreements 

 Contact of focal point and emergency numbers 

Glossary    

Definitions    

Bibliography     

Guides of reference     
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C. Example of sheets in the second part 
 

a) Behavior of chemical products - SEBC classification 
Definition 

Possible behaviors of HNS at sea have been codified in the SEBC Code (Standard European Behavior 

Classification Code), the reference system adopted at European level for classification of chemical 

substance leaks at sea in solid, liquid and gaseous state as well as in case of loss of products in packaged 

form. 

HNS classification in SEBC groups takes place on the basis of the physical properties of substances, such as 

solubility (maximum concentration in a defined volume of water), vapor pressure (pressure at which the 

product is in equilibrium with its vapor) and density (ratio between the mass and volume of the substance); 

for packages lost at sea, the weight/volume ratio (W/V) is evaluated (see figure 2). 

Attention: values of parameters taken into consideration are generally referred to 20 ° C, so behavior may 

differ if the environmental conditions are significantly different 

Different behavior of chemicals at sea 

HNS spilled at sea show 5 different characteristic behaviors: Dissolver (D), Evaporator (E), Gas (G), Floater 

(F), Sinker (S). Moreover SEBC Code defines additional 7 subgroups that describe intermediate behaviors of 

the HNS, for a total of 12 identifiable behaviors (Table 1).  

Table 1- The 12 chemical groups classified on base of SEBC Code with respect to their behavior at sea.  

# Groups/Behavior Examples 

1 G Gas propane, butane, vinyl chloride 

2 GD Gas/Dissolver ammonia 

3 E Evaporator benzene, hexane, cyclohexane 

4 ED Evaporator/Dissolver methyl-t-butyl ether; vinyl acetate 

5 FE Floater/Evaporator 
heptane, xylene, turpentine, 
toluene 

6 FED Floater/Evaporator/Dissolver 
butyl acetate, isobutanol, ethyl 
acrylate 

7 F Floater 
phthalates, vegetable and animal 
oils, isodecanol 

8 FD Floater/Dissolver butanol, butyl acrylate 

9 DE Dissolver/Evaporator 
acetone, monoethylamine, 
propylene oxide 

10 D Dissolver 
some acids and bases, some 
alcohols, glycols, some amines, 
methyl ethyl ketone 

11 SD Sinker/ Dissolver 
dichloro methane, 1,2-
dichloroethane 

12 S Sinker 
phenol, butyl benzyl phthalates, 
tetraethyl lead, tetramethyl lead, 
mineral tar 

Regarding products transported in containers or packages, their behavior when dispersed in the sea is 

coded in 3 different groups: Package Floater (PF), Package Immersed (PI), Package Sinker (PS). 

Table 2 – The 3 groups of packaged goods on base of SEBC code with respect to their behavior at sea.  
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# Gruppi Comportamento 

1 PF 
Package Floater :  
W/V < dsw – 0,01 

Packaged good float 

2 PI 
Package Immersed:  
W/V = dsw – 0,01 

Packaged good has the same 
density as the water and moves 
along the water column 

3 PS 
Package Sinker:  
W/V > dsw – 0,01 

Packaged good sink 

W = gross weight of packaged good (kg);  V = gross volume of packaged good (l);  dsw 

= seawater density (kg/l) 

 

  

Figure 1- Main behaviors of chemical substances and packages in the marine environment (Source: Helcom, 

2002)  

 

 

Figure 2 shows flow chart to understand behavior of a substances when spilled at sea, knowing their 

physical state, solubility, vapor pressure and density. Flow chart related to SEBC Code (Bonn Agreement, 

1999) 
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b) Contingency plan process 
 

Definition 

An HNS spill contingency plan is an operational document that allows the operator or the authorities, to 

effectively combat this type of incident. It meets requirements and must comply, as the case may be, with 

international conventions and regulations national, to the operator's health, safety and environmental 

policy. It must satisfy needs of a given geographical region and be adapted to the working culture 

(regulations, vocabulary, etc.) of this region. To be operational, the emergency plan must be clear, concise, 

accessible and regularly updated. 

 

Elaboration of a plan 

The development of an emergency plan is based on: 

• a pollution risk assessment, from which it is possible to identify dangerous goods likely to be 

spilled and the potential causes of a spill (rupture of a tank, leak on a pipe, etc.); 

• an environmental analysis, making it possible to anticipate the movement of the spilled 

dangerous chemical into the environment (flow*), its behaviour in this type of environment as well as the 

areas it can impact (targets); 

• a good knowledge of all the stakeholders who may be involved in the management of their 

responsibilities and resources; 

• the definition in these contexts of effective and efficient intervention measures 

(safeguarding and mitigation) realistic. 

The development of such a plan therefore requires effective and appropriate intervention techniques 

against chemical spills, but also specific knowledge of the local context: populations, environmental 

sensitivity, etc. Such a project must therefore be conducted through collaboration between the users of the 

plan and the specialist(s) responsible for drafting it. 

 

Objectives and content of the plan 

An emergency plan is intended for incident managers and response teams. It therefore includes elements 

relating to the organization as well as to the response itself and can be articulated around the following 

chapters: 

• introduction (table of contents, objectives, plan management, scope of application, interface 

with other existing emergency plans, mailing list, confidentiality level); 

• alert and first actions (alert scheme, evaluation, notification); 

• crisis organization: location and operation of incident management units, composition and 

function of the latter, mission sheets of the speakers; 

• event management procedures: command organization, information management, 

mobilization of resources, health and safety, internal and external communication, financial management, 

etc.); 
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• response sequences (safeguard and intervention measures on the source, flows and targets, 

actions- restoration): decision support schemes, response strategies and tactics associated with scenarios 

spills, response sheets and response procedures; 

• material resources (inventory of means and equipment that can be mobilized and available, 

expertise and specialized reinforcements); 

•  closure of operations, demobilization of resources, documentation/archiving, compensation 

management and litigation, short, medium and long-term follow-up measures; 

•  post-incident management (feedback, plan revision, training and exercises, renewal and 

equipment maintenance); 

• ancillary data useful for the progress of the emergency plan (forms, site plans, maps, etc.) 

sensitivity, directories, inventories of resources, product information, expert inventory, data weather). 

 

Operational maintenance of a plan 

An emergency plan should be regularly tested through exercises to verify its relevance and ensure that it is 

well controlled by the staff likely to be mobilized for its implementation. It will be regularly updated, in 

particular following an incident, a change of organization or availability new safeguard or intervention 

measures. 
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c) Risk Assessment 
 

Why for a risk assessment? 

Marine spills arise from ship accidents and are always extremely expensive. Moreover these events are 

likely to cause casualties, potential major ecological impact, severe impact on amenities and economical 

losses. For that reasons, even if there a less fewer maritime accidents, they always should be prevented. It 

is essential to identify the risks through a risk assessment for which outputs will help to: 

• implement efficient measures for safety improvements, 

• improve preparedness and response measures. 

 

How to elaborate a risk assessment? 

A risk assessment means systematically identifying, evaluating and analyzing risks. By getting a full picture 

of risks, accidents can be better prevented and their consequences minimized with optimized risk reduction 

measures.  

 

Why should spill risks be assessed regionally? 

Accidents do not necessarily respect borders. Larger spills, for instance, may extend beyond national areas, 

requiring responses from several countries. Working with neighbouring countries at the assessment stage is 

the best way to ensure all parties are aware of the likelihood of incidents and what to do when they 

happen. 

Beaware: gain a better understanding of the regional and subregional risk of accidents and the potential for 

marine pollution events 

In “regional” sea areas such as the Baltic Sea, the North Sea and the Mediterranean, dedicated 

intergovernmental organizations have been established to consider joint PPR measures. 

Recent regional risk assessments include: HELCOM BRISK and BRISK-RU in the Baltic (2009-2012), BONN BE-

AWARE I and II in the greater North Sea (2012-2014) and REMPEC MEDESS-4MS in the editerranean (2012-

2015). 

 

Methodology  

 

Principle of risk management 

ISO 31000:2018 defines eight core principles of risk management, aimed to create and protect value in line 

with the organization’s objectives and mandate: 

1. Integrated, i.e. it is part of all organizational activities; 

2. Structured and comprehensive, aimed to lead to consistent and comparable results; 

3. Customized, i.e. it is tailored and proportionate to the organization’s context and objectives; 
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4. Inclusive, i.e. it involves internal and external stakeholders, to consider their knowledge and views, and 

to facilitate awareness and information; 

5. Dynamic, i.e. it anticipates, detects, acknowledges and responds to changes in the organization’s internal 

and external context; 

6. Based on the best available information, i.e. historic and current information is used, and future 

expectations are considered, accounting also for associated limitations and uncertainties; 

7. Considerate of human and cultural factors, as human behavior and culture influence all aspects of risk 

management at each level and stage; 

8. Continuously improved, through learning and experience 

  

Risk Management Framework 

The risk management framework aims to assist the organization to integrate risk management into its 

activities and functions. This includes the design, implementation, evaluation, and improvement of risk 

management, customized to the needs of the organization. 
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Stages and activities 

The ISO 31000:2018 risk management process is comprised of a number of stages, as shown in Figure 1.3.1. 

There are five main stages in the generic risk management process: 1. establishing the context, 2. risk 

identification, 3. risk analysis, 4. risk evaluation, and 5. risk treatment. Steps ii) to iv), i.e. risk identification, 

analysis, and evaluation, are usually referred to as risk assessment, as indicated in the figure. In addition to 

these five stages, it is also important to undertake two parallel activities: A) communication and 

consultation with relevant stakeholders, and B) monitoring and review of the adequacy of implementation 

of the five stages 

 

  

 

See page XX to obtain information on How to elaborate an emergency response plan 

See completed projects useful to build a risk assessment: 

- http://www.helcom.fi/helcom-at-work/projects/completed-projects/brisk 

- http://www.helcom.fi/helcom-at-work/projects/completed-projects/openrisk 

- https://www.bonnagreement.org/activities/projects/i 

- https://www.bonnagreement.org/activities/projects/ii 
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d) Internal Communication 
 

Objective 

To ensure effective emergency communications among main actors involved to coordinate several activities 

put in place.  

Internal communication management 

On Scene Commander (OSC) is usually responsible for the management and direction of an incident response. 

This includes the responsibility for communicating directions, conducting briefing and meetings, receiving 

and assessing incident reports, establishing a communications plan and a system/network for the response 

organization, etc.. 

Usually OSC needs to communicate effectively with different subjects having different expectations: 

 Response team: they need to be informed about their role and how they can communicate with 

others 

 Superiors: they need to be updated on the situation, on the available resources as well as on 

political/public implications 

 Internal and external groups: they need to be updated on the situation as well as be informed about 

their role/involvement 

The incident communication plan 

A well planned and coordinated communications system in place (including both procedures and equipment) 

is crucial. During an incident there is a tremendous pressure on the OSC to communicate with a great number 

of interested parties; these demands may overburden the OSC, the operational system and the response 

team, giving the appearance of a poorly managed response. 

The incident communication plan is a statement of the intentions of organization in charge to coordinate 

emergency to keep all others informed about effects of incident as well as to coordinate different 

interventions on impacted area. Communication plan usually contain: 

 Objective, needs of coordinator to communicate with other actors     

 Strategy, what the plan is based on 

 Typology of messages and reporting 

 Characteristics and cadency of meetings 

 Spokesperson(s) 

 Resources and media used 

Common communications problems most often encountered  

The following list covers common communications issues and problems that often occur during an HNS spill 

 Too many calls and request of information to handle 

 Distribution of right information to the right people 

 Timeliness 

 Absence of a communication plan 

 No one assigned responsibility for communication system 

 Generally poor understanding of who is supposed to do what 

 No meetings  

 Media/public pressures 
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Standard Reporting Form 

Using standardized spill reporting forms will assist in getting a complete and accurate initial report. It contain 

information on the most important question. It is essential to record all incoming information in the initial 

stage of a response, as well as throughout the entire duration of response operations.  

An example of standard reporting form is POLREP format, proposed by IMO for reporting between different 

countries within regional agreements. 

The POLREP is divided into three parts: 

Part I or POLWARN POLlution WARNing: gives first information or warning of the pollution or the 

threat 

Part II or POLINF POLlution INFormation: gives detailed supplementary report as well as situation 

reports 

Part III or POLFAC POLlution FACilities: is used for requesting assistance from other Contracting Parties 

and for defining operational matters related to the assistance 

Organisation of meetings/briefings 

Briefing are generally directed at the response team, superiors or other organisations. In general, 

meetings/briefing fall into two categories:  

 information sharing. To ensure team members are aware of “who is doing what”. This will reduce 

duplication effort and allow for a more coordinated effort;  

 situation review. To review effectiveness of the response and identify problem areas and solutions 
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D. Preparation phase / Information and Contingency Planning 

a) Examples for the presentation of the 1st part of the HNS manual  
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b) Examples for the presentation of the 2nd part of the HNS manual  
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