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1 Introduction 

1.1 Purpose and scope 
 
The organization of request and provision of assistance for response to emergency situations as well as the principles, management and command structure for 
operational co-operation between Contracting Parties of HELCOM are described in Volume I of HELCOM Manual on Co-operation in Response to Marine 
Pollution. The purpose is to improve the co-operation in response to marine pollution within the Baltic Sea area. This volume II of the HELCOM manual is meant 
as a help for the Operational Control body, the Response Commander, On-Scene-Commanders and other coordinators conducting multinational operations 
specifically in response to emergency situations involving spills of hazardous chemicals except oil.  
 
The first priority in any emergency situation is to rescue and protect any persons present at the emergency scene such as the crew and passengers of involved 
ships, responders, rescuers or people otherwise present at the emergency scene and exposed to immediate danger and address the health and safety of the 
general public in the vicinity by restriction of access to dangerous areas, evacuation, etc. This manual focuses on response measures to prevent additional 
leakages and to reduce spills and emissions to the environment. 
 
In cases where a Contracting Party is not able to cope with an incident involving chemicals by the sole use of its own personnel and equipment, the Contracting 
Party can request combatting assistance from other Contracting Parties starting with those who seem likely also to be affected by the spillage. 
 
The co-operation in combatting spillages of harmful noxious substances in the Baltic Sea area is based on the Helsinki Convention and HELCOM 
Recommendations on combatting matters, adopted by the Helsinki Commission. In accordance with the Helsinki Convention the Contracting Parties shall 
maintain ability to respond to spillages of oil and other harmful substances into the sea threatening the marine environment of the Baltic Sea area.  
 
The variety of chemicals transported by the sea is too broad and the possible emergency situations involving spills of such chemicals are too diverse to enable 
detailed operational guidance for the management of all kinds of risks related to substances individually. Instead the aim of this manual is to define a few typical 
risk scenarios based on grouping of chemicals demanding similar kinds of strategies for response actions.  
 
The first response action to an emergency situation is generally to collect information on the chemicals and spills and the circumstances on the scene. The 
information is used to create awareness of the situation including the identification of the main potential hazards or risks. This is described in chapter 1.2. and 
some sources of information are described in chapter 7. An emergency situation usually involves different kinds of risks. The prioritizing of the risks will determine 
how to initiate response actions. The response actions aiming at reducing the overall harmful consequences of the emergency situation should be chosen 
according to the most important immediate risk. Every described risk scenario is based on such a priority setting of the main immediate risks involved. However, 
each risk scenario also contains references to secondary risks which also have to be taken into consideration during the response operation. 
 
The number of scenarios is limited to only a few to give advice on how to initiate the response operation. The response strategy for each operation may be 
developed and refined during the operation taking into account secondary risks when the main risks are under control.  
 
The Contracting Parties are advised to use also other sources of guidance on single chemicals in addition to this Manual. Examples of such information are 
mentioned as references in the scenario tables and in chapter 7. Important sources are the MARine Chemical Information Sheets (MAR-CIS) prepared by the 
European Maritime Safety Agency EMSA and Safety Data Sheets or Material Safety Data Sheets (SMS/MSDS) according to the Globally Harmonized System of 
Classification and Labelling of Chemicals (GHS) as agreed by the International Maritime Organisation IMO. Remote information and advice on chemicals 

Commented [LXI1]: Include in scope & purpose reference to 
BRISK / demonstrate link to BRISK results (if appropriate)? 

Commented [WNO2]: Very kind to mention EMSA’s MAR-
CIS first, but as they only cover ~ 200 substances, I would cite  
SDS/MSDS  first. 
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involved  in maritime incidents can also be provided  to national administrations by contacting the MAR-ICE Network. MAR-ICE brings together marine pollution 
response and chemical experts and provides rapid access to professional product and incident-specific information on chemical products 
 
Each risk scenario contains references to chapters with general information to support the development of a feasible response strategy for each emergency 
situation. These chapters give information on methods for estimation and prediction of the spreading of spilled or emitted chemicals, on general actions and 
tactics and on equipment and methods for effective and safe response measures.    
 

 

1.2 Initial creation of situation awareness: collection of data, identification of chemicals, forecasting spread and evaluation of risks  
 

2 Properties of chemical and related risks 
 

2.1 Reactivity and flammability 
 
New text for example here on reactivity flammability and explosion risk, including a remark about the fact that chemical reactions often form to chemicals with 
other properties than the reacting chemicals. The possible formation of toxic chemicals from reaction of non-toxic chemicals must of course be taken into 
account. 

2.2 Physical properties related to response measures 
 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 
 
 
Firstly, like the information concerning the ship cargo, an evaluation of chemical hazard is of primary importance before any operational decisions are to 
be made, especially if the ship is carrying a wide variety of chemicals (Marchand 2002). Following the chemical spill at sea, the response authorities must 
immediately take measures in order to minimize the chemical exposure to the public as well as contamination of the marine environment. The primary factors 
which determine the severity and extent of the impact of the accident are related to the chemical and physical properties of the chemicals in question. It should be 
noted that in the case of oil spills, the hazard to human health is generally considered to be low, and the more toxic and lighter fractions often evaporate before 
response actions are able to be started. However, in case of chemical accidents, an initial assessment and monitoring of potential hazards should be undertaken 
first in order to ensure a safe working environment. In that stage, the primary hazards and fate of the chemical in that marine environment are evaluated. The 
monitoring techniques need to be designed to measure the key parameters that could give rise to a hazard. It should also be noted that in some cases doing 
nothing might be the best option, as long it happens under observation (Marchand 2002, Purnell 2009).  
 
Le Floch et al. (2010) stated that in case of an instantaneous chemical spill, response usually follows three accepted scenarios: 1) response is not possible, 
because the spill occurred in a geographical environment that is incompatible with reasonable response times, 2) response is not possible due to reactivity of the 
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substances (major, imminent danger), and 3) response is possible. Gases and evaporators, very reactive substances, and explosives are the biggest concern for 
human health and safety. Several monitoring devices and dispersion models exist which may aid decision making and help protect responders and the public. 
The floaters can be monitored by using the same techniques that are used for oil spills. Chemicals that prove to be the most difficult to be monitored are sinkers 
and dissolvers (such as acrylonitrile in the case of Alessandro Primo in Italy in 1991), even if some techniques e.g. electrochemical methods and acoustic 
techniques exist (EMSA 2007, Purnell 2009). 
 
Several international, regional and national authorities have published operational guides to describe the possible response options in case of a chemical spill. 
For example Cedre and IMO have made manuals providing information about different response techniques that can be used in case of chemical spills (Cedre 
2012, HELCOM 2002, IMO 2007). Usually response techniques depend on the behavior of a chemical in the environment, and on whether it is released or still 
contained in packaged form. In practice, the response action varies substantially. Techniques that are applicable in case of oil accidents may be suitable for only 
some floating chemicals. However, it should not be forgotten that some floating chemicals can also potentially create toxic and maybe explosive vapor clouds 
(e.g. diesel, xylene and styrene). If this happens, the spark/static-free equipment should be used. Moreover, foams or sorbent materials can also be used near 
the spill source. Risks associated with evaporators or gases, such as ammonia and vinyl chloride, could be diminished by diluting or using release methods 
(Purnell 2009). In shallow water areas, neutralizers, activated carbon, oxidizing or reducing agents, complexing agents, and ion exchangers can be used. 
Chemicals that are heavier than seawater, in turn, may contaminate large areas of the seabed. Recovery methods that are used include mechanical, hydraulic or 
pneumatic dredges, but the recovery work is time-consuming and expensive and results in large quantities of contaminated material. Other option is capping the 
contaminated sediment in-situ (Purnell 2009). 
 
As Marchand (2002) listed, the time involved in response operations can vary from 2–3 months (Anna Broere, Holland; Cason, Spain; Alessandro Primo, Italy); to 
8 months (Fenes, France); to 10 months (Bahamas, Brazil); or to even several years as in the case of the research carried out on a sunken cargo (Sinbad, 
Holland). Cold weather and ice cover may create further problems to response actions in the Baltic Sea in the winter. The viscosity of chemicals may change in 
cold, and they can be more persistent. Collecting techniques based on fluid-like masses are no longer effective, if fluids change and act more like solid masses. 
Moreover, it is difficult for a recovery fleet to operate, if it is surrounded by ice and snow. If chemicals have spread under the ice cover, detecting the spill is more 
difficult, and the use of dispersing agents is ineffective. However, ice breakers may be used to break the ice cover and to improve mixing chemicals with larger 
water masses (Hänninen & Rytkönen 2006).  
 

2.3  Explanation of properties 
 
The chemical fate of any potential substance spilled into the sea greatly contributes to the level of risk and the impact that it may have to the crew members of 
both the casualty and the responding vessel.  The degree of response and rescue measures will highly rely on the spill or release impact to human health and 
safety and may change over time.  For example incident scenarios involving highly volatile substances that quickly evaporate will have reducing risk levels over 
time compared to other potential scenarios involving HNS that resist dispersion for a prolonged period of time, therefore maintaining risk levels for longer 
(Technical Report - Safe Platform Study. Development of vessel design requirements to enter & operate in dangerous atmospheres: 
http://emsa.europa.eu/publications/technical-reports-studies-and-plans/download/1737/1428/23.html  ) 
 
Classifying substances to gases, liquids and solids based on behavior if released deliberately into water is starting point when developing the response strategy. 
The environmental partitioning, i.e. the environmental fate, of a chemical is a physical process which is highly dependent on the physico-chemical properties of 
the chemical, as well as on environmental conditions. Based on the chemical’s physicochemical properties, it is possible to predict the likely movements and 

http://emsa.europa.eu/publications/technical-reports-studies-and-plans/download/1737/1428/23.html
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partitioning of a pollutant in the environment. The most important physico-chemical properties affecting the environmental fate of a substance are: water solubility, 
vapour pressure, density and viscosity. 
. 
Water solubility S is a central factor determining the environmental fate of a chemical. Water solubility greater than 1,000 mg/l makes a substance highly soluble 
in water and thus expose pelagic organisms. In comparison, poorly soluble (< 10 mg/l) and hydrophobic substances are typically tightly bound to organic particles 
and the sediment, and are therefore less available for uptake by pelagic organisms, but can be taken up by bottom feeders. On the other hand, highly water 
soluble substances are typicallyreadily biodegraded and do not, therefore, have the tendency to accumulate in organisms and food webs (Häkkinen et al. 2010). 
 
Vapour pressure (Pa) (at 20–25 °C) describes a chemical’s volatility to the air. Vapour pressure is only used for evaluating liquid substances. Below 
0.3 kPa, a floating substance is not considered to evaporate and above 3 kPa evaporation is rapid. A dissolved substance will evaporate if the 
vapour pressure is higher than 10 kPa. When a chemical is highly volatile, its risks in aquatic environments are greatly reduced, as it will volatize into the air and 
leave the water system. On the other hand risk for human health could be very high.  
 
 In relation to their environmental fate, Henry’s law constant H (Pa m3/mol) is also a relevant property, as it characterises the partitioning of a substance between 
air and the aquatic phase (“evaporation from water”). A Henry's law constant greater than 100 Pa m3/mol means that the substance evaporates extremely easily; 
values between 1 and 100 Pa m3/mol indicate that the substance evaporates relatively easily, and values lower than 10-2 Pa m3/mol indicate that the substance 
does not evaporate well (Nikunen & Leinonen 2002).  
 
Density (kg/l) is also an important factor determining the final fate of a substance in the aquatic environment. When a substance has a density lower than that of 
sea water (1.025 g/l at 20°C), it will float, whereas a substance with a greater density than that of sea water will sink (presuming that the compound is neither 
highly volatile nor water soluble) (GESAMP 2002).  
 
Viscosity (cSt) is a property of liquids. Viscosity determines a substance’s resistance to flow, and floating substances with a viscosity greater than ca. 10 cSt (at 
10–20 °C) have a tendency to form persistent slicks on the water surface (GESAMP 2002). Besides centistokes (cSt), other units, such as Pa.s (Pascal-seconds) 
and poises (P), can be used for viscosity as well. 
 
Chemicals can behave in a number of ways once they are spilled into the sea. Understanding their behaviour is important; first of all, to recognize the implications 
chemicals have on human health and the environment, but also to determine the most effective response to chemical spills (ITOPF 2010). Categorizing 
chemicals based on their behaviour in the sea is a useful tool for these purposes. The European Categorization system classifies chemicals in four main 
categories based on their theoretical behaviour in the sea. These classes are: gases (G), evaporators (E), floaters (F), sinkers (S) and dissolvers (D) (Bonn 
Agreement 2007). The basic categories are further divided into sub-categories, and as a result, there are a total of 12 different behaviour categories (Table 2.1). 
It is important to be aware of the fact that the European classification system only considers the primary behaviour/behaviours relevant to a chemical spill (ITOPF 
2010). In reality, however, there are other behaviours a chemical may exhibit in the marine environment due to its properties and environmental conditions (e.g. 
wind, waves, currents) (CEDRE 2012). Benzene, for example, is classified as an evaporator, but it is also soluble to a certain extent – which may also have to be 
considered when predicting its physical behaviour in the sea (ITOPF 2010). Moreover, the European classification system is based on experiments conducted in 
stable laboratory conditions with pure products, at a temperature of 20 °C and in fresh water (CEDRE 2012). These conditions are far from the natural conditions 
prevailing at the sea. Therefore, the actual behaviour of chemicals may differ greatly from their theoretical behaviour. 
 
Table The European classification system for chemicals. The first letter describes the primary behaviour and the following letter the secondary behaviour. Example substances are given in 

parentheses. (Modified from Bonn Agreement 2007 and CEDRE 2012) 

Commented [WNO3]: Abbreviation may not be necessary 
here, although it does not harm to keep them, or include all in 
the end in an annex. 
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The environmental fate in turn mainly determines the hazards presented the substance. The hazard could be for instance toxicity, flammability, reactivity, 
explosivity or corrosivity (ITOPF). 
 
………….. 

2.4 Health, ecological and mechanical hazards and risks 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 
 
In accidental situations involving chemicals, there are hazards that may affect human health (crew, rescue personnel and local populations) and the risks that 
affect environment. For human health, the most hazardous chemicals are those that are very reactive, form either very toxic or irritating (or explosive) gas clouds, 
and also have possible long-term effects, such as carcinogenic effects. From the environmental point of view, the most hazardous chemicals are those that sink, 
have a high solubility, possibly stay at the water column are persistent, bioavailable and very toxic and can have possible long-term effects (French McKay et al. 
2006, Häkkinen et al. 2012, Harold et al. 2011). 
 
Examples of potential hazards that can occur when a hazardous substance enters into the marine environment. Behaviour categories: G = gases, E = 
evaporators, F = floaters, D = dissolvers, and S = sinkers. (Modified from Bonn Agreement 2006, Luhtala 2010). 
 

Potential hazard Behaviour  category   Human health   Marine environment 

 

Toxicity by inhalation  G/E/F    x 

Explosiveness  G/E    x 

Flammability   G/E/F     x 

Radioactivity   G/E/F/D/S     x    x 

Corrosiveness   G/E/F/D/S     x    x 

Carcinogenicity  G/E/F/D/S     x    x 

Aquatic toxicity  D/S     x 

Bioaccumulation  D/S      x 

Persistence   D/S      x 

 

 

2.5 Explanation of hazards, exposure and risks 
 
……………. the scope and scale of the potential risks to both casualty and responding vessels a clear understanding of what is meant by a Hazardous and 
Noxious Substance is required.  The OPRC-HNS Protocol definition (Reference 2), which is also used in the EMSA HNS Action Plan (Reference 3), is used in 
this reports which is: 
 
“Any substance other than oil which if introduced into the marine environment is likely to create hazards to human health to harm living resources and marine life 
to damage amenities or to interfere with other legitimate uses of the sea” 
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To further expand on the definition HNS covers a wide range of items in a variety of forms which may be carried as cargo in both bulk and packaged HNS, 
therefore it includes dangerous goods (also called Hazardous Materials or HazMat) such as solids, liquids, or gases that can harm people, other living organisms, 
property, the environment, or the carrier; materials that are flammable, explosive, corrosive, oxidizing, asphyxiating, bio hazardous, toxic, pathogenic, or 
allergenic.  Also included are physical conditions such as compressed gases and liquids or hot materials, including all goods containing such materials or 
chemicals, or may have other characteristics that render them hazardous in specific circumstances.  
 
 
Toxic chemicals include those that cause death or injury to living organisms if inhaled, ingested or absorbed through the skin at low levels. Often measured and 
classified based on a risk a particular concentration represents to human health or the environment. Acute and chronic toxicity limits for humans and environment 
are often referenced. The more toxic a material is, the smaller the amount of it necessary to be absorbed before harmful effects are caused. The higher the 
toxicity, the greater the quantity of it necessary to be absorbed. The toxicity of a chemical is generally measured by experiments on animals (quite often rats). If it 
is measured in terms of the amounts of material necessary to cause death in 50% of the test animals. These values are called LD50 (lethal dose) or LC50 (lethal 
concentration), and are usually given in weight of material per kg of body weight or airborne concentration of material per set time period respectively. Chemicals 
may impact human health many ways: 
 
Examples of physiological classification of toxic chemicals 
  
Irritants - refers to some sort of aggravation of whatever tissue the material comes in contact with. e.g. ammonia, nitrogen dioxide.  
chemical asphyxiants - carbon monoxide, hydrogen cyanide, hydrogen sulphide.   
Narcotics or Anaesthetics - the main toxic action is the depressant effect upon the Central Nervous System. e.g. - many organics, chloroform, xylene.  
Systemic Poisons - the main toxic action includes the production of internal damage e.g. Hepatotoxic agents - toxic effects produce liver damage. eg. carbon 
tetrachloride.  
Carcinogens - agents/compounds that will induce cancer in humans. e.g. benzene, inorganic salts of chromium.  
Mutagens - agents that affect the cells such a way that it may cause cancer in the exposed individiual or an undesirable mutation to occur in some later 
generation. e.g. variety of chemical agents that alter the genetic message.  
Teratogens - agents or compounds that that can cause defects in the fetus.  
Sensitizers - agents that may cause allergic or allergic-like responses to occur. After an initial exposure to a substance an individual may become sensitized to 
that substance. 
 
Flammability means that chemical ignites either spontaneously or in the presence of another heat/energy source. The flammability of liquid is determined by 
chemicals vapour pressure and/or flash point. Flammable liquids to which the most of the heavily transported chemicals in the Baltic Sea are belonging, are 
characterized by low boiling and flash points. Some chemicals might also catch fire spontaneously in contact with air (ITOPF). The explosive chemical, in turn, 
becomes unstable under certain conditions, for instance, in the presence of heat, friction, impact, static electricity or when releases its stored or pressurized 
energy. Flammable and explosive chemicals include: a) Oxidising chemicals; b) Explosives; c) Flammable liquids; d) Highly flammable liquids e); and Extremely 
flammable liquids and gases (including liquefied petroleum gas and natural gas) f) Other flammable liquids (with flashpoints between 55° and 100°C) g) 
Chemicals which react violently with water (R14 and R15). Explosions can be followed by shockwaves, fire and heat. Major damage could occur if the energy 
released cannot be dissipated immediately. For instance, the heating of contained, compressed liquefied gas can lead to the rupture of the container due to 
overpressure following the boiling of the liquid inside. The instantaneous release can be developed into a large flammable cloud generating flash fire, fireball or a 
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vapour cloud explosion. The lower and upper exposure limits (LEL and UEL) define the range in which a gas or a vapour in air is capable of igniting in the 
presence of ignition source. 
 
Oxidizing chemicals are not necessarily combustible, but by providing oxygen may cause to the combustion of other material. Nitric acid is example of this kind of 
strong oxidizing agent that can react violently with organic materials. 
 
Corrosive chemicals can irreversibly damage another material or substance with which they come into contact.These includes living tissues like skin, eyes and 
lungs and also materials like response equipment and cargoes.  
 
In turn irritant chemical may be harmful to health damaging and causing inflammation to the skin and mucous membranes.  
 
Reactivity…Chemicals may react with e.g. fuel oil, other substances, water or air in many ways including decomposition, corrosion, oxidation/reduction or violent 
polymerization reaction. Knowing the reactivity of chemical in question has a major importance since these reactions can cause heat and flammable, corrosive or 
toxic gases (ITOPF). Certain gases might react with oxygen present in the air and ignite and explode. Their Lower Explosive Limit (LEL) and Upper Explosive 
Limit (UEL) determine the concentrations in air allowing these reactions and these must be known. For ammonia explosion can be happened if there is 15.5 – 
26.2 % ammonia in the air.  
 
Some chemicals polymerize with addition of heat or water resulting the volume expansion and the release of heat (exothermic reaction). Also friction or shock or 
expired date of inhibitor might be the reason. The chemical might be also decomposed into secondary products due to interactions with environment this may 
cause formation of gases such as carbon dioxide and hydrogen sulphide that are very toxic and can result low oxygen levels demanding safety practices. 
 
 
 
Environmental hazard 
  
The chemicals handled in greatest quantities in the Baltic Sea ports are methanol, sodium hydroxide solution, methyl tert-butyl ether (MTBE), xylenes, pentanes, 
ammonia, phosphoric acid, sulphuric acid, phenol, and ethanol and ethanol solutions (Posti & Häkkinen 2012). At least hundreds of thousands of tonnes of all 
these substances are handled annually – some of the volumes even amounting to over 1 million tonnes per year. The majority of the most frequently handled 
substances belong to MARPOL's pollution category Y, meaning that they are of a moderate hazard if released in the marine environment. Only MTBE, ethanol 
and ethanol solutions are category Z substances, i.e. the hazard arising from them, according to MARPOL, is only minor.  Based on the GESAMP evaluation, the 
IMO has set up four different hazard categories: X (major hazard), Y (hazard), Z (minor hazard) and OS, i.e. other substances (no hazard) (IMO 2007). More than 
80 % of all the chemicals transported in the Baltic Sea are classified as belonging to the Y category. Hazards to the environment can vary a lot depending the 
chemical in question and impact can be acute or long-lasting. Cargo outflow may lead to mortality of certain species, contamination of coastline or disturbances 
to local amenities, etc. Most shipping accidents have local impact on the environment, but accidents may have also wider effects. This can happen via affecting 
components of the ecosystem that are significant for the whole region. For example, habitats, spawning grounds, or wintering areas are this kind of key 
components. Furthermore, the environmental effects of a spill depend greatly on the time and place of the spill and also other factors. This means that different 
spills of the same size can also have different effects on the environment. 
 
Ecotoxicity of the chemicals depends on bioaccumulation, persistence and acute/chronic toxicity (Häkkinen et al. 2010, 2012, 2013). Based on the analysis of 
chemicals transported in the Baltic Sea, Häkkinen et al. (2013) stated that nonylphenol is the most toxic of the studied 15 heavily transported chemicals and it is 
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also the most hazardous in light of maritime spills. The chemical is persistent, accumulative and has a relatively high solubility to water. Nonylphenol is actually 
transported in the form of nonylphenolethoxylates but it is present as nonylphenol when spilled into the environment, and in the aforementioned study the worst 
case scenario was evaluated. Other very hazardous substances were sulphuric acid, ammonia, phenol and coal tar (Häkkinen et al. 2012, 2013). In case of a 
major accident happening close to nuclear plants, many industrial chemicals could be present in concentrations high enough to impact water biota resulting in 
e.g. mass deaths of fish. 

3 Scenarios according to main risks 
 
The purpose of creating example scenarios is to give the Operational Control body a basis and a starting point for initiating the response. The scenarios are 
based on some important and representative chemicals grouped according to the main risk to be taken into account in the response operation to an emergency 
situation at sea. Because most chemicals can cause several different risks in addition to this main risk, these additional risks must also be considered during any 
response operation.  
 
From the scenarios there are references based on the main risks as well as on the chemical specific additional risks to the later chapters of the Manual. These 
chapters are: 

 Chapter 4 on calculation of the spreading and fate of spilled chemicals for the definition of risk zones. 

 Chapter 5 on response measures, actions and tactics. 

 Chapter 6 on response equipment and including protective equipment and methods and 

 Chapter 7 on sources for additional information (e.g. sources for data on properties of the chemicals and for specific safety advice.) 
 
The scenarios should be considered as examples taking into account only the chemicals involved. The differences between emergency situations in connection 
to collisions, groundings or simultaneous oil and chemical spills are note dealt with. Also special risks related to specific conditions such as very low ambient 
temperature, ice or heavy weather conditions have to be dealt with on a case by case basis. 
 
The name of each scenario contains a letter (A, B, C or D) referring to table 2.2 on the physical properties of the involved chemicals and a number (1,2 or 3) 
referring to table 2.4 on health, ecological and mechanical hazards and risks 

3.1 Scenario A1: Bulk, gas (flammable, reactive) 
 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 
 
The accidental release of gas (or evaporating liquid chemical) may generate vapour clouds that can form an explosive mixture with air or be toxic. Gas clouds will 
result potential health risk for the crew, responders and centres of populations depending where the incident has happened. In this kind of situation it is crucial 
important to know how the gas or vapour will behave and spread. Forecasting the spreading and fate of the plume computer modelling is needed.  
 

- Safety zones should be established 
- evacuation 
- carry the accidental vessel far from populated areas 
- Spraying or foaming the clouds (in case of water soluble gases like ammonia and sulphur dioxide) 

Commented [MN4]: Perhaps 3.1 and 3.2 could possibly be 
combined ( gases or evaporators) 
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- Risk of fire and explosion can be reduced by cooling hot surfaces and suppressing flames using water and foams 
- Sometimes monitoring is only response measure 

 
 
Domino effect or events are maybe most feared events related to chemical accidents both in fixed installation and transportation. Domino effect may occur if 
leakage/spill of a hazardous material can lead to the escalation of the incident, e.g. a small leak catches fire and damages by flame impingement a vessel or 
storage tank which catches fire and there might be also explosions (so called Boiling Liquid Vapour Explosion or BLEVE). Flammables are the types of 
substances most often involved in domino effect accidents. The most common domino event is vapor cloud explosion (Abdolhamidzadeh et al. 2011). Darbra et 
al. (2010) consulted altogether 5 different databases and analyzed 225 accidents involving domino effects. In that study the accident scenario, the type of 
accident, the materials involved, the causes and consequences were analyzed. Storage areas (like ports) are the most common setting for domino accident (35 
% of all cases). The analysis showed that the most frequent causes are external events (31 %) and mechanical failure (29 %). Even 89 % of the accidents 
involved flammable materials, the most frequent of which was LPG. The most frequent sequences were explosion – fire (27.6 %), fire –explosion (27.5 %) and 
fire-fire (17.8%) (Darbra et al. 2010). 
 

 

3.2 Scenario A1: Evaporators (flammable, reactive) 

 

 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 
 
 
Fast evaporators have the density lower than water and basically, these chemicals possess the same hazard potentials as gases do. Evaporator is a chemical 
with a high vapour pressure (over 3 kPa) and low water-solubility (under 1 %). The gas clouds formed may behave similar way as that of a gas. Evaporators that 
also dissolves in water (over 1 %) may also form flammable vapours over the water surface. The differences of physico-chemical properties or hazard potential 
between gases and fast evaporators are not very distinctive and response actions taken might also be very similar. There exists also a little bit conversations 
which chemicals are belonging to which group. 
 
One must also take into account that physico-chemical properties of the chemicals are usually measured in very warm conditions (20 Celsius degrees) and the 
fast evaporators might actually behave more or less like floaters in cold waters of the Baltic Sea. Most of the tests are also performed in laboratories (standard 
tests) in fresh water conditions whilst very few data exist concerning marine environments (e.g. Le Floch et al. ...)  The Baltic Sea is located between temperate 
and subarctic climate zones and of course the coldness and ice cover changes the properties and environmental fate of the chemicals.  In severe winters the 
whole sea might get an ice cover. In winter the very cold air temperatures (even over - 20  Celsius degrees) will also have very large impact of evaporation rates 
of the chemical and it is possible that fast evaporators will stay longtime at the water surface or even dissolve to the water. in addition physical, chemical, and 
biological biodegradation of harmful substances is slower and more ineffective during cold winters and long periods of ice cover. Furthermore, the viscosity of the 
chemicals may change in cold environments. These changes in the properties of the chemicals affect also the response operations possible to execute.  
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3.3 Scenario B2: Bulk, floating, (flammable, toxic, reactive etc.), 

 
 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 
 

Floaters can be liquids (high or low viscosity) or solids. Chemicals having a high vapour pressure will evaporate easily and may form a vapour cloud above 
the slick. The clouds can be toxic and/or explosive (e.g. xylene and styrene). Many floating chemicals will spread across the water surface forming a slick like 
oil. In case of chemicals these slicks might be invisible on the water, but if the chemicals are relatively persistent then slicks might be detected e.g. using 
aerial surveillance or even satellites. Recovery might not be possible when dealing with toxic or flammable chemicals. Mitigating risk of fire and explosion 
some suppressant foams might be used. In more safe situations it may be possible deploying booms to control the movements of chemical on the water 
surface and use other oil spill response methods… 
 
Most chemicals are belonging to flammable liquids…Methyl alcohol being the most transported chemical 

 
Le Floch et al. (2010) demonstrated that there is also need of in situ testing of behavior of chemicals in marine environment. The results of series of trials in 
the field test with three chemicals xylene, methyl metacrylate and methyl ethyl ketone showed that showed that in existing classifications environmental 
parameters is not taken into considerations. For example, xylene which is listed as floater/evaporated by the SEBC classification, will indeed behave as a 
floater/evaporator in certain weather conditions, however, if the temperature drops and especially if the surface agitation and wind are sufficient, xylene will 
form an emulsion and will mainly dissolve having more impact to underwater biota (Le Floch et al. 2012). 

 

3.4 Scenario B4: floaters (Non-toxic but hazardous to nature) 

 
 

… 
 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 
 

 
The threat of a vegetable oil spill due to a ship accident or accidental spill is presently increasing. Even though vegetable oils are regarded as non-toxic 
consumable products, they may be hazardous to marine life when spilled in large quantities into the marine environment. 
(Bucas and Saliot. 2002) observed that there are 15 significant cases of pollution by vegetable or animal oils that have been reported during the past 40 years 
worldwide. Rapeseed oil was involved in five cases, soybean oil and palm oil in three cases each, coconut oil, fish oil and anchovy oil in one case each, and 
in two cases the product was unknown. The largest amount of vegetable oil was spilled in Hawaii in 1975 when MV Lindenbank released 9, 500 tons of 
vegetable oils to a coral reef, killing crustaceans, mollusks and fish. It also caused green algae to grow excessively, as well as dozens of birds to die. 
Similarly, the fish oil accident also had a serious effect on the marine environment, killing lobsters, sea urchins, fish and birds (Bucas and Saliot 2002). 
Based on past cases, (Bucas and Saliot 2002) described the environmental fate of vegetable oil spills. The specific gravity of vegetable oils is comprised 
between 0.9 and 0.97 at 20º C. After being spilled into the sea, these oils remain at the surface of the sea and spread, forming slicks. The further fate of these 
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oils depends on the nature of the oil, the amount spilled, the air and sea temperatures, etc. In open seas or in ports, the consequences are often severe 
because of local and tidal current movements. The slick can easily spread over several square kilometers. A few hours or days after a spill, the slick is usually 
no longer regular. A part of the oil may be mingled with sand, some of it may have polymerized and sunk, and in the open sea, mechanical dispersion of the 
oil slick makes it more available to bacterial degradation. Overall biological degradation can be achieved within 14 days, whereas it takes 25 days for a 
petroleum product to degrade. If the accident happens in a shallow bay, this bacterial degradation may result in lack of oxygen in the water column (Bucas 
and Saliot 2002). 
Bird loss is usually a major consequence of vegetable oil release to the sea. As for crustaceans, the invertebrates have died, for instance, from asphyxiation 
of clogging of the digestive track. Anoxia of the whole water column may also be the cause of these deaths, and there is also evidence that e.g. sunflower oil 
can be assimilated into tissues of mussels, as has happened in the case of the Kimya accident (Bucas and Saliot 2002, Cedre 2012). Bucas and Saliot 
(2002) stated that it is necessary to quickly collect the oil after spillage by using the usual methods, like booms and pumps. 
In general, vegetable oils will behave similarly to mineral oils in the initial stage of a spill. To this extent, they will tend to float and spread on the surface of the 
water. However, vegetable oils tend to be even less soluble in water than mineral oils; they do not undergo dispersion in the water column nor will they 
evaporate to any extent.  
 

3.5 Scenario C2: Bulk, dissolving, (toxic, reactive) 

 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 
 

 
 
Dissolving chemicals have high water solubility and they are forming a significant portion of the chemicals transported by sea. This kind of chemical when 
accidentally released to the sea will form a growing plume of decreasing concentration as the plume moves away from the accident place. Many of these 
chemicals are not visible and rapidly disperse. Modelling might be the best option to evaluate the hazards that may be resulted to the marine environment. 
Recovering of this kind of chemicals is extremely difficult.  
 
Nonylphenol ethoxylates (NPEs) are not transported in particularly high volumes in the Baltic Sea. For example in 2010, the volume of nonylphenol 
ethoxylates handled in Finnish ports (imports + exports) was approximately 11,100 tonnes, whereas the volumes of the most handled chemicals (e.g. MTBE 
and xylenes) were over a hundred thousand tonnes (Posti & Häkkinen 2012). On the other hand, as mentioned in section 5.1, nonylphenol (NP), the 
predominant biodegradation product of nonylphenol ethoxylates, is particularly hazardous in the environment, and a decision was therefore made to include it 
in this study. Nonylphenol has several isomers, all of which are moderately persistent and extremely toxic to aquatic organisms. In addition, nonylphenol is a 
known estrogenic and an endocrine disruptor, meaning that it is capable of interfering with the hormonal systems of numerous organisms (CEPA 2001b, U.S. 
EPA 2005, Soares et al. 2008). 
 
Phenol was one of the most frequently handled chemicals in Finnish ports in both 2008 and 2010 (over 100 000 tons in both years) (Posti and Häkkinen 
2012). Phenol is toxic to aquatic organisms, particularly to fish, but it is not persistent in aquatic environments, nor is it likely to bio-accumulate in organisms 
or food webs (HSDB 2012). In ambient conditions, phenol is considered a solidifying substance (however it has high solubility to water), but it is used and 
transported in liquid form. The transport temperature of phenol is 50–55 °C (Honkanen et al. 2012). Phenol has high water solubility and is slightly heavier 



15 
 

than water. Phenol, if spilled into water, will act as a weak acid, but based on its high pK value (9.99) is unlikely to dissociate in pH ranges occurring in natural 
water (CEPA 2000).  
 
Mamaca et al. (2009) showed that the highest risk for human health comes mainly from reactive substances (reactivity with air, water or other products). They 
also noted that many chemicals are not only carcinogenic and marine pollutants, but can form a moderately toxic gas cloud which is often capable of 
producing a flammable and/or explosive mix in the air. Acrylonitrile is a toxic, flammable and explosive chemical, and if it is exposed to heat, a highly toxic gas 
for humans (phosgene) is formed. Vinyl acetate, in turn, is a flammable and polymerizable product that in the case of Multi Tank Ascania incident (in United 
Kingdom, in 1999) caused a huge explosion. 
 

3.6 Scenario C3: Bulk, dissolving, corrosive 

 
 

 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 

 
 
Dissolving chemicals such as acids, bases and alcohols will form invisible plume that grows and is very difficult to track. In shallow water areas neutralizers, 
activated carbon, oxidizing or reducing agents and complexing agent or ion-exchangers could be possible used. 
 
Acids like phosphoric acid are completely dissolved in water solutions and their densities are usually higher than that of water, meaning that they sink. Acids 
stay at the water column and can spread over long distances but of course their acidic properties will gradually be reduced in water. However, strong acids 
may have potential to affect function of nuclear plants if an accident happens near a station and the amount of spilled chemical is very high. Their recovery is 
almost impossible but neutralization might be an option. Acids are neither flammable nor explosive but contact with metals releases hydrogen which can be a 
source of fire or explosion. Based on CHEMMAP modelling, it is very likely that acids like phosphoric acid could come to shore in very high concentrations if 
an accident happens in a shipping lane and the distance is close to 13-25 kilometres (CEDRE 2008). Sulphuric acid, for instance, has also high toxicity and it 
could lead to mass deaths of water-column or benthic organisms (Häkkinen et al. 2013). 
 
Phosphoric acid is a chemically anhydrous solid. It melts when the temperature is over 42 °C, forming a viscous liquid. Furthermore, phosphoric acid is also 
highly water soluble and usually the term phosphoric acid means aqueous solutions of this acid. It is also transported in liquid form. If a sudden spill happens 
and this acid is released into the water, it sinks and mixes with water, producing an acidic and corrosive solution giving off a small amount of heat. Contact 
with some metals could release hydrogen which may cause a fire or explosion risk. Phosphoric acid is not very toxic (pH less than 5.5 is harmful for marine 
life) nor does it have a high bioaccumulation potential. On the other hand, it can act as a fertilizer and, for instance, may cause algal blooms. Furthermore, 
being an acid, it may cause the release of metal ions from sediments (CEDRE; OVA). CEDRE estimated, using CHEMMAP, that releases such as 4 
tons/hour for 5 hours or 20 tons/hour for 5 hours do not cause any significant alterations to the pH of the surrounding environment: the maximum 
concentrations detected remained well below 15 000 mg/m3 (concentration at which the pH is close or equal to 7) (CEDRE 2008). 
 
Sodium hydroxide solution is the second most commonly handled chemical in Finnish ports (Posti and Häkkinen 2012). It is transported in stainless steel 
tanks. In solution, it is a highly soluble, colourless liquid with varying viscosity according to the concentrations. If spilled to the sea, it will rapidly be diluted 
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since it completely dissolves and gives off heat. Sodium hydroxide solutions are highly corrosive (pH 14 if solution is 50%) and attack certain organic 
materials, such as leather, plastics and metals. It should be noted that this chemical reacts with alkali metals, and aluminium, zinc, copper as well as alkaline 
earth metals. Because of the formation of hydrogen, there is an explosion risk. Contact between water and sodium hydroxide generates a lot of heat. Risk of 
explosion exists when this chemical comes in contact with many products. The high concentrations in the environment will increase the alkalinity of the water, 
and a pH higher than 9 is harmful for aquatic life. If the concentration in the water is 0.001-0.01 g/l the pH is 8 < pH < 10 (CEDRE 2005). 
 

3.7 Scenario D2: Bulk, sinking, toxic 

 

 
 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 
 
 
Chemicals that sink have the potential to contaminate the seabed and they may also be persistent and stay in the sediment for a long time. Some of those 
chemicals might also be soluble and affecting the water column. The sunken chemicals might be recovered in case of shallow waters, but should be carefully 
evaluated first. Recovery methods used include mechanical, hydraulic or pneumatic dredges, but this work is time-consuming and expensive resulting large 
quantities of contaminated… 
 

3.8 Scenario with multiple chemicals, packages and containers 

 

 
 
TABLE from the file: 2014xxxx_Draft_manual_II_TABLES.docx 

 
 
The PortNet analysis made in the study revealed that 16 Finnish ports handled packaged dangerous goods in 2012. The total amount of the packaged dangerous 
goods was approximately 820,000 tonnes, of which 53 % were export and 47 % import. The most transported IMDG classes were class 3 flammable liquids 
(share of 31 %), class 9 miscellaneous dangerous substances and articles (25 %), and class 8 corrosives (23 %). The shares of other IMDG classes were less 
than 10 %. Approximately 1,020 different pack-aged dangerous substances were handled in Finnish ports in 2012. Of these substances, 16 were handled more 
than 10,000 tonnes, 84 more than 1,000 and less than 10,000 tonnes, 148 more than 100 and less than 1,000 tonnes, and about 770 less than 100 tonnes. The 
most handled substances were mainly different kinds of compounds and not otherwise specified (n.o.s.) substances, such as environmentally hazardous 
substance (n.o.s.), paints, polymeric beads, resin solution, elevated temperature liquid (n.o.s.) and nickel-metal hydride batteries. All of these were handled over 
20,000 tonnes in Finnish ports in 2012. The most handled actual single dangerous substances were formic acid, hydrogen peroxide (aqueous solution), sodium 
chlorate, ammonium nitrate, phenol and chloroacetic acid. All of these were handled over 10,000 tonnes in 2012 (Posti et al. 2013).  
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Based on the results of the PortNet analysis and by using a scientific pre-evaluation, altogether ten substances were chosen for evaluation of their hazard 
potential to humans and the environment. The chemicals studied were formic acid, hydrogen peroxide, sodium chlorate, chloroacetic acid, phenol, acrylamide 
solution, xylenes, acrylonitrile, toluene, and epichlorohydrin. The most hazardous chemicals to the environment were phenol, chloroacetic acid and acrylamide 
solution. From human point of view, all 10 studied chemicals have potential to cause harm for human health either due to irritation, reactivity or toxicity. Some of 
the studied chemicals can also cause chronic health problems to humans as well, such as an increased risk of cancer or changes in the genome, either at a large 
single dose or repeated low concentrations (Posti et al. 2013).  
 
It has been stated that the safe transportation of dangerous/hazardous goods is one of the most serious challenges to container shipping. The ship operator 
receives the containers closed and sealed and thus cannot confirm with certainty that the contents of a container are properly stowed and secured for transport 
(Ellis, 2011). Several participants are involved in the packaging, loading and transport of dangerous goods before shipping, and the safety of the port handling 
and marine transport depend on the reliability of the participants of the whole supply chain. In the study by Ellis (2011), altogether 116 cases were analyzed from 
US and UK databases related to dangerous goods releases from an 11-year period covering the years 1998–2008. The purpose of the study was to identify and 
categorize the main contributing factors to accidents involving packaged dangerous goods. The majority of releases, estimated at 97 % of the US incidents and 
94 % of the UK incidents, did not follow another primary accident type such as a collision. Faults/mistakes that took place during activities such as the preparation 
of goods for transport, packaging, stuffing containers and loading/unloading the ship, were the main factors contributing to the release of dangerous goods on 
board of the ship. According to the HMIS data, 91 % of the faults contributing to the release of the dangerous goods were introduced before the container was 
brought onto the ship. Containment and packaging problems represent the largest category of the reasons (66 %), followed by problems related to loading the 
ship (25 %). Only 2 % of the releases occurred due to a secondary event, attributed to excessive motions of a ship or storms. For container ship casualties 
occurring worldwide during the same period, 1998–2008, accidents involving packaged dangerous goods were estimated to account for 15 % of all fatalities. Self-
ignition or ignition of incorrectly declared dangerous goods were identified as contributing factors to the fatal accidents. In the second study, Ellis (2010) 
demonstrated that dangerous goods that have not been correctly declared when offered for transport have contributed to some serious accidents at sea. The 
safe handling, stowage, and segregation of packaged dangerous goods cannot be carried out if there is no knowledge of the presence of dangerous goods inside 
the cargo transport unit (container and/or trailer), or if the goods have been incorrectly declared. For example, in the famous accident of Sea-Land Mariner 
involving fire and explosions, there were undeclared class 9 substances in 20 containers. In Swedish inspections, some deficiencies in documentation were 
discovered on 21 % of the inspected transport units (Ellis, 2010). 
 

4 Calculation of the spreading and fate of spilled chemicals for the definition of risk zones 

4.1 Reference 1: Predicting drift of gas clouds 

4.2  Reference 2: Evaporation from floating or dissolved chemicals 

4.3  Reference 3: Drift and spread of floating chemicals 

4.4  Reference 4: Dispersion of dissolved spills in the water body 

4.5  Reference 5: Sinking spills 

4.6 Reference x: … 
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5 Response measures, actions and tactics 

 

5.1 Reference a: Gases and evaporators 

5.2  Reference b: Chemicals reacting with water 

5.3  Reference c: Floating chemicals 

5.4  Reference d: Dissolved chemicals 

5.5  Reference e: Sinking chemicals 

5.6  Reference f: Handling and disposal of recovered chemicals 

5.7  Reference g: … 

6 Response equipment (including protective equipment) and methods 

   

6.1   Reference i: Safety precaution, communication among stakeholders and warnings to the public 

6.2   Reference ii: Vessel access to different risk zones 

6.3   Reference iii: Air cleaning and air supply for vessels 

6.4      Reference iv: Personal protective equipment 

6.5    Reference v: Contamination control, decontamination and clean zones 

6.6   Reference vi: Gas monitoring instruments 

6.7   Reference vii: Fire extinguishing equipment and techniques 

6.8   Reference viii: Directing the spreading of floating chemicals  

6.9   Reference ix: Absorbing and collecting floating chemicals 
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6.10 Reference x. Monitoring of dissolved chemicals 

6.11 Reference xi: Recovery, monitoring and treatment of sunken chemicals  

6.12 Reference xii: Handling of damaged or dangerous packages and containers 

6.13 Reference xiii: Salvage of floating packaged goods 

6.14 Reference xiv: Salvage of packaged goods on the shore 

6.15 Reference xv: Salvage of sunken packaged goods 

6.16 Reference xvi: Sunken ships with bulk chemicals 
 

7 Information sources 
(this chapter could provide a list of initial information/support sources the response authorities can use in the initial response stages; it can describe the type 
of information and support each service/organization/document type can offer) –  

7.1 National Contingency Plan 

7.2 Safety Data Sheets 

7.3 MAR-ICE (ICE) Network 

7.4 MAR-CIS Datasheets 

7.5 National Chemical Institute 

7.6 National Institute of Occupational Health 

7.7 National Emergency Management Agency / Civil Protection authority 

7.8 Fire brigades 

7.9 Salvage industry 
 



Tables to be inserted into the textfile: 2014xxxx_Draft_manual_II_TEXT-outline.docx 
 
 
 
2.2 Physical properties related to response measures 
 
 

 
  

Property-
category 

PHYSICAL PROPERTIES 

A Evaporating, gaseous 

B Floating 

C Dissolving 

D Sinking 



 
Table The European classification system for chemicals. The first letter describes the primary behaviour and the following letter the secondary behaviour. Example substances are given in 

parentheses. (Modified from Bonn Agreement 2007 and CEDRE 2012) 
 

 
 
 
 
 
 
 
 
 
 

  

Main 

Category 

Gas (G) 

(methane) 

Evaporator (E) 

(benzene) 

Floater (F) 

(palm oil) 

Sinker (S) 

(coal tar) 

Dissolver (D) 

(phosphoric acid) 

Sub-

categories 

GD 

Gas/Dissolves 

(ammonia) 

ED 

Evaporates/ 

Dissolves 

(MTBE) 

FD 

Floats/Dissolves 

(butanol) 

SD 

Sinks/Dissolves 

(dichloroethane) 

DE 

Dissolves/ 

Evaporates 

(acetone, 

acrylonitrile) 
FE 

Floats/Evaporates 

(xylenes) 

FED 

Floats/Evaporates/Dissolves 

(ethyl acrylate) 



 
2.4 Health, ecological and mechanical hazards and risks 
 

 
 
  

Risk-
category 

HEALTH-, ECOLOGICAL or MECHANICAL HAZARDS AND RISKS 

1 Burning, suffocating, chilling  

2 Ecotoxic, toxic,  a) via skin, ingestion b) via respiration  

3 Mechanical risks (Corrosive, oxidizing …) 

  Commented [LXI1]: Include ,other key hazards and risks? 



3.1 Scenario A1: Bulk, gas (flammable, reactive)  

 
 
 
  

MAIN RISKS 
(Main 
property and 
main 
hazards) 

TYPICAL 
CHEMICAL 

OTHER 
CONSIDERABLE 
RISKS & 
SCENARIOS 

GOAL RISK ZONE 
ESTIMATION 

RESPONSE 
ACTIONS 

EQUIPMENT INFO 
SOURCES 

Flammable 
 
 
Toxic 
 
Toxic/reactive 

Butane, 
propane, 
butadiene 

Gas cloud, might 
explode, 
moderately toxic 

Risk assessment, 
establishing risk 
zones, warning the 
population, 
prevent/limit the 
leakage in a 
controlled manner. 
Monitoring/modelling 
the spreading. In the 
case of a fire focus 
on limiting the 
supply of oxygen 
and temperature 
reduction etc.  

chapter 4.x chapter 5.x chapter 6.x chapter 7.x  

Chlorine Gas clouds chapter 4.y chapter 5.y chapter 6.y chapter 7.y 

Ammonia May explode, 
irritating, 
ecotoxicity 

    

  … … …  

      



3.2 Scenario A1: Evaporators (flammable, reactive) 

  

MAIN RISKS 
(Main property 
and main 
hazards) 

TYPICAL 
CHEMICAL 

OTHER 
CONSIDERABLE 
RISKS & 
SCENARIOS 

GOAL RISK ZONE 
ESTIMATION 

RESPONSE 
ACTIONS 

EQUIPMENT INFO 
SOURCES 

Toxic/Flammable 
 
 
 
 
 
Flammable, 
reactive, toxic 
 
 
 
 
 
 
 
 
 
 
 
Flammable 
 
 
 
 
 
 
Reactive  

Benzene 
(E) 

Reactive to air 
forming 
dangerous 
mixtures, may 
ignite, vapors 
carcinogenic 

Risk assessment, 
establishing risk 
zones, warning the 
population, 
prevent/limit the 
leakage in a 
controlled manner. 
Monitoring/modelling 
the spreading. In the 
case of a fire focus 
on limiting the 
supply of oxygen 
and temperature 
reduction etc.  

chapter 4.x chapter 5.x chapter 6.x chapter 7.x  

Pentane 
(E) 

Extremely 
flammable, 
reactive to air, 
may form 
explosive 
mixtures. Toxic 
on 
inhalation/ skin 
absorption 

chapter 4.x chapter 5.x chapter 6.x chapter 7.y  

Heptane 
(E) 

Highly 
flammable, May 
explode, high 
ecotoxicity 

chapter 4.y chapter 5.y chapter 6.x  

MTBE (ED) Highly flammable 
liquid and 
vapour. Vapours 
may form 
explosive mixture 
with air 

    

Vinyl 
acetate 
(ED) 

Reactive to air 
and water, 
danger of ignition 
at ambient 
temperatures, 
narcotic effects 

chapter 4.x chapter 5.x chapter 6.y chapter 7.x  

      



 
3.3 Scenario B2: Bulk, floating, (flammable, toxic, reactive etc.), 

  

MAIN RISKS 
(Main property 
and main 
hazards) 

TYPICAL 
CHEMICAL 

OTHER 
CONSIDERABLE 
RISKS & 
SCENARIOS 

GOAL RISK ZONE 
ESTIMATION 

ACTIONS EQUIPMEN
T 

INFO 
SOURCES 

Flammable Xylenes 
(FE), 
toluene 
(FE),  

may explode, 
moderately toxic 

Risk assessment, 
establishing risk 
zones, warning the 
population, 
Prevent/limit the 
leakage in a 
controlled manner. 
Monitoring/modelling 
the spreading. In the 
case of a fire focus 
on limiting the 
supply of oxygen 
and temperature 
reduction etc. If safe 
then recovering 
 
 

chapter 4.x chapter 5.x chapter 6.x chapter 7.x  

Toxic 
 
 
 
 
 
Reactive 
 
 
 
 
 

Alfaolefins 
e.g. decene 
(FD) 

Narcotic, 
irritation, aquatic 
toxicity 

chapter 4.y chapter 5.y chapter 6.x chapter 7.y  

Carbon 
disulphide 
(FE)  

Very toxic to 
humans 

    

Styrene 
(FE), butyl 
acrylate  

flammable 
vapours, may 
explode, 
polymerization 

    

      

  … … …  

      

      



3.4 Scenario B4: floaters (Non-toxic but hazardous to nature)… 
 

 
  

MAIN RISKS 
(Main 
property and 
main 
hazards) 

TYPICAL 
CHEMICAL 

OTHER 
CONSIDERABLE 
RISKS & 
SCENARIOS 

GOAL RISK ZONE 
ESTIMATION 

RESPONSE 
ACTIONS 

EQUIPMENT INFO 
SOURCES 

Ecological 
effects  

Vegetable 
oils 

Bird´s feathers 
lose their 
insulating ability, 
loss of oxygen 
from water etc. 

Recovering  chapter 4.x chapter 5.x chapter 6.x chapter 7  

Animal oils Bird´s feathers 
lose their 
insulating ability,  
loss of oxygen 
from water etc. 

chapter 4.y chapter 5.y chapter 6.x  

      

  … … …  

      

Commented [LXI2]:  Consider including a scenario /table for 
such types of substances (even if it is a short one) 



3.5 Scenario C2: Bulk, dissolving, (toxic, reactive) 
 

  

MAIN RISKS 
(Main property and 
main hazards) 

TYPICAL 
CHEMICAL 

OTHER CONSIDERABLE 
RISKS & SCENARIOS 

GOAL RISK ZONE 
ESTIMATION 

ACTIONS EQUIPMENT INFO 
SOURCES 

 
Toxic/reactive 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reactive 

Nonylphenol (FD)  Reactive to air. Serious 
environmental effects, also 
very irritating, hormone 
disrupting effects 

Risk assessment; 
prevent/limit the 
leakage in a 
controlled manner. 
Safety zones. 
Monitoring/modelling 
the spreading. 
Possible recovering 
 
 
 
 
 
 
 
Establishing safety 
zones, warning the 
population, 
Prevent/limit the 
leakage in a 
controlled manner. 
Monitoring/modelling 
the spreading. 
Measures taken to 
prevent explosions 
etc. 

chapter 4.x chapter 5.x chapter 6.x  

Phenol (D) Environmental effects, 
mixture toxicity, corrosive, 
reactive to air, reactions 
with other chemical 
possible 

chapter 4.y chapter 5.y chapter 6.x  

Epichlorohydrin (D) explosion risk, 
polymerization, irritating, 
sensitizing, carcinogenic 

    

Acrylonitrile (DE), 
vinyl acetate (DE)
 
  

flammable vapours, may 
explode, polymerization 

… … …  

Methyl methacrylate 
(DE) 
  

Highly flammable. Reactive 
to air Polymerization 
. 

    

Hydrogen peroxide 
(D) 

Strong oxidizer, reactions 
with other materials may 
form risk of an explosion, 
irritating 

    

Ammonium nitrate 
(D) 

Oxidizing substance, Risk 
of explosion on exposure 
to heat or shock, irritating 

    



3.6 Scenario C3: Bulk, dissolving, corrosive 

  

MAIN RISKS 
(Main property 
and main 
hazards) 

TYPICAL 
CHEMICAL 

OTHER 
CONSIDERABLE 
RISKS & 
SCENARIOS 

GOAL RISK ZONE 
ESTIMATION 

ACTIONS EQUIPMENT INFO 
SOURCES 

Corrosive/ 
exothermic 
reactions with 
water/ 
fumes/other 
materials 
 
 
 

Sulphuric acid, 
phosphoric acid, 
nitric acid etc.  

Human health risks, 
irritation, e.g. 
Sulphuric acid cause 
risk to the ship 
themselves and a 
mixture of acid with 
water or other 
materials also gives 
off explosive 
hydrogen, 
environmental 
effects  

Risk assessment, 
prevent human 
health risks by 
establishing risk 
zones, limit the 
leakage in a 
controlled manner, 
rescue operations, 
neutralizations etc? 

chapter 4.x chapter 5.x chapter 6.x  

Fluorosilicic acid inhalation toxicity 
very high irritation 

chapter 4.y chapter 5.y chapter 6.x  

Sodium hydroxide formation of 
hydrogen, an 
explosion risk 

    

  … … …  

      



3.7 Scenario D2: Bulk, sinking, toxic 

  

MAIN RISKS 
(Main property 
and main 
hazards) 

TYPICAL 
CHEMICAL 

OTHER 
CONSIDERABLE 
RISKS & 
SCENARIOS 

GOAL RISK ZONE 
ESTIMATION 

ACTIONS EQUIPMENT INFO 
SOURCES 

 
Toxic 
 

Coal tar, 
 

Oxidizing, Very 
hazardous for marine 
biota, carcinogenic 
etc. 

Limit the spill, 
recovery 
 
 
Limit the spill and 
exposure, 
recovery 

chapter 4.x chapter 5.x chapter 6.x  

Creosote Very toxic for marine 
biota, toxic vapors, 
irritation, 
carcinogenic 

chapter 4.y chapter 5.y chapter 6.x  

Dichloroethane
  

Vapors may form 
explosive mixture 
with air. In case of 
fire forming 
dangerous irritant, 
long-term effect for 
water biota 

    

  … … …  

      



3.8 Scenario with multiple chemicals, packages and containers 

 
  

MAIN RISKS 
 

PACKED CHEMICALS 
DESERVING SPECIAL 
ATTENTION  

GOAL RISK ZONE 
ESTIMATION 

ACTIONS EQUIPMENT INFO 
SOURCES 

Toxicity 
 
 
Reactivity 
 
 
Corrosivity 
 
Flammability/explosives 

pesticides, 
epichlorohydrine, 
acrylonitrile etc. 

 Confirm the contents of a 
container, risk assessment,  
In case of reactive, toxic, 
corrosive etc. chemicals 
establishing risk zones, 
possible rescue operations, 
limit the spill, 
preventing/mitigating the 
reactions like a fire or 
explosions if possible 
 
If safe then recovering 
packages/containers/drums 
etc. 

chapter 4.x chapter 5.x chapter 6.x  

Hydrogen 
peroxide, Calcium 
hypochlorite 

 chapter 4.y chapter 5.y chapter 6.x  

Acids/Bases      

plenty of 
flammable liquids, 
ammonium nitrate 
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