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Introduction

In many insurance markets, the environmental liability
risks of commercial and industrial firms are often covered
under public liability policies, and in some markets
increasingly also under special policies. 

Industrial disasters like the release of toxic gases in Bhopal,
in which thousands of people lost their lives, the dioxin
contamination in Seveso, or the fire at a tank farm in
Hemel Hempstead near London illustrate the risk potential
that industrial plants can hold for the environment. Events
like these are making the population and the authorities
more sensitive to environmental problems. At the same
time, liability for environmental damage is becoming
increasingly stringent throughout the world.

It is therefore advisable to check the environmental liability
risk very carefully before agreeing to provide cover for it.
Four steps have proved valuable in this respect:

The most important data needed to analyse the risk can 
be obtained by means of a questionnaire, e.g. using the
NATURE questionnaire on the environmental liability 
risk, which you can download from our website
(www.munichre.com > Publications > Casualty Risk
Consulting). In the case of serious risks, an on-site
inspection should also be carried out. 

Step 1 Analysis of the pollution potential of substances

Step 2 Analysis of the technical and organisational
safety measures

Step 3 Analysis of the propagation paths

Step 4 Analysis of the surrounding area

Assessment of environmental liability risks

Four steps that help in assessing environmental liability risks.
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1  Analysis of the pollution potential of
substances

Where there are no hazardous substances on the operating
site, there is generally only a minor environmental liability
risk. An exception is where an essentially harmless sub-
stance can give rise to pollutants. For example, when
polyvinyl chloride (PVC) burns, dioxins are produced.

Therefore, the most important question, from which all the
others follow, is: what hazardous substances are there on
the operating site and in what quantities?

As soon as the identity and quantity have been estab-
lished, it is necessary to determine what harmful proper-
ties these substances have. Information on the properties
of hazardous substances may be found in the Office of
Hazardous Materials Safety’s “Emergency Response Guide-
book” at http://hazmat.dot.gov/pubs/erg/psnsort.htm and
at the International Labour Organization’s International
Occupational Safety und Health Information Centre (CIS) at
http://www.ilo.org/public/english/protection/safework/
cis/products/icsc/dtasht/index.htm. The latter database
also indicates the relevant identifier for packaging in the
EU, e.g. “toxic” or “very toxic”.

In order to assess whether the amount of hazardous sub-
stance present will be dangerous to the public in the event
of a hazardous incident, Annex I of European Council
Directive 96/82/EC on the control of major-accident hazards
involving dangerous substances can be used (see Table 1).
This is also known as the Seveso Directive. The Annex 
to this gives the threshold quantities for hazardous sub-
stances above which the Directive applies to operations, 
in other words above which the legislators fear there
would be considerable risk to the public in the event of a
hazardous incident. 
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Quantity thresholds are given for a few individual sub-
stances and for groups of substances. If the substance is
listed, e.g. chlorine, the quantity threshold can be read off
directly, in this case ten tonnes. If the substance is not
mentioned, the identifier to be put on the hazardous sub-
stance’s packaging, e.g. “very toxic”, can be found in the
CIS database. This information can then be used to find 
the relevant quantity threshold for very toxic substances 
in the Table, in this case five tonnes.
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Table 1: Quantity thresholds for hazardous sub-
stances, above which the public are at considerable
risk in the event of a hazardous incident (greatly
simplified, based on Directive 96/82/EC).

Hazardous substances Quantity threshold in tonnes

Arsenic (V) oxide, arsenic (V) acid or 1
salts thereof, arsenic (III) oxide, 
arsenic (III) acid and salts thereof
Bromine 20
Chlorine 10
Ethylenimine 10
Fluorine 10
Formaldehyde (concentration > 90%) 5
Hydrogen 5
Hydrogen chloride (liquefied gas) 25
Lead alkyls 5
Highly-flammable liquefied gases 50
including LPG and natural gas
Acetylene 5
Ethylene oxide 5
Propylene oxide 5
Methanol 500
Oxygen 200
Toluylene diisocyanate (TDI) 10
Carbonyl dichloride (phosgene) 0.3
Arsenic trihydride (arsine) 0.2
Phosphorus trihydride (phosphine) 0.2
Sulphur dichloride 1
Sulphur trioxide 15
Hydrazine 0.5
Petroleum products: 2,500
gasolines and naphthas, kerosenes 
including jet fuels, gas oils including 
diesel fuels and light heating oil
Highly toxic substances 5
Toxic substances 50
Oxidising substances 50
Environmentally hazardous substances 100
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2  Analysis of the technical and
organisational safety measures

Once it has been established whether hazardous sub-
stances are present in sufficiently large quantities to be
able to cause environmental damage, the next step is to
examine whether the technical and organisational safety
measures are adequate to prevent a hazardous incident.
These include fire and explosion protection, air pollution
control, water pollution control, and environmental
management systems.

Fire inspection reports produced for the purposes of
property insurance can help liability underwriters to assess
fire and explosion protection. After all, fire and explosion
protection is always environmental protection too!

Where, besides hazardous incidents, losses involving
gradual pollution are also covered, the air pollution control
measures must additionally be assessed. This can usually
only be done by an insurer’s engineering experts.

As a major part of day-to-day operations involves the use
of liquids that represent a hazard to water, we will explain
the technical and organisational safety measures in the
light of this example. There are three principles: 

– The installations must be designed in such a way that
these liquids cannot escape.

– Collecting devices must be in place to retain any liquid
that may escape in spite of this.

– Leaks must be quickly detected.
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In order to implement these general principles, there are
two possibilities when it comes to storing hazardous
liquids in tanks:

– If the tanks are single-walled, they must have bunding
that can easily be inspected from outside (Fig. 1). Bund-
ing should normally always hold as much as the biggest
tank. In the case of flammable liquids, there should be a
safety allowance of 10% for water used in fire-fighting
operations.

– If the tanks are double-walled, they need a detector that
raises the alarm if the inner wall starts leaking (Fig. 2).
Underground tanks must always be double-walled and
have a leak detector.

Fig. 1: Single-walled tank inside bunding.
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The probability of safety measures failing and giving rise
to environmental damage is also of interest. Official statis-
tics state that in Switzerland, for example, only one loss a
year occurs for every 10,000 aboveground and under-
ground fuel-oil, diesel, and petrol tanks. This shows that
good safety measures do exist: the tanks are either double-
walled or are bunded. This contrasts with the rate in the
United States during the 1990s, when one loss per year
occurred for every approx. 250 underground tanks. The
tanks were generally only single walled.

Besides technical safety measures, organisational
measures that may be documented in an environmental
management system, for example, are also important. 
Our brochure entitled “Environmental management
systems” (order number 302-03711) provides support in
assessing these measures.

Fig. 2: This aboveground diesel tank is double-walled. The
leak detector container, which is attached to the top right of
the tank, contains a yellow control liquid.
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3  Analysis of the propagation paths

The third step involves investigating how the pollutant
could spread in the event of a hazardous incident, i.e. via
surface water, groundwater, soil, or air. If the question as 
to the relevant propagation paths can be answered, the
specific propagation behaviour of each pollutant must be
observed and an estimate made of the surrounding area
that could be affected. A chlorinated hydrocarbon like
trichloroethene, for example, is transported a distance of
500 to 1,000 m on average. More detailed information on
propagation radii can be found in our brochure entitled
“Hazard zones” (order number 302-03701).

An example will illustrate the procedure:

Let us look at an underground fuel oil tank located in grav-
elly soil (see Fig. 3). The tank is 2 m from the groundwater.
There is a lake about 20 m from the tank. The “Hazard
zones” brochure states that, in the event of an accident,
mineral oil spreads a distance of 60 m in the groundwater
on average. 

In the event of a leak, the relevant propagation paths
would be soil, groundwater, and surface waters: the soil is
directly affected. The groundwater is also affected because
it is not very far away from the tank and the escaping fuel
oil quickly penetrates the gravelly soil. The lake is involved
as a surface body of water, since it is only 20 m from the
tank and the oil spreads 60 m in the groundwater and will
therefore probably reach the lake. The air is not affected as
a propagation path in this case.
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4  Analysis of the surrounding area

Finally, it is necessary to ascertain what could be affected
in the hazard zone as a result of an incident: humans, prop-
erty, rights of appropriation, plants, animals, and habitats
(biodiversity).

Schools, nurseries, hospitals, supermarkets, shopping
centres, swimming baths, and other places frequented by
large numbers of people pose an elevated risk of bodily
injury when located in hazard zones. New industrial plants
are usually built in specially designated industrial areas on
the outskirts of towns. Older plants that were originally on
the outskirts are now often surrounded by residential areas
due to urban growth. The storage and production of haz-
ardous substances in the firms then poses a considerable
risk to local residents and material assets. It is therefore
important to check whether the premises are situated in an
industrial or commercial area, a residential area, a mixed
use area, or in a more remote area. As large firms are
increasingly outsourcing parts of their operations, this

Fig. 3: A leak in the tank will threaten to contaminate the
lake as the tank is situated close to the shore.
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increases the risk of third-party losses involving bodily
injury. Occupational accidents that used to be covered
under workers’ compensation are increasingly the subject
of claims for bodily injury under liability insurance. Third-
party firms on the insured’s operating site increase the
bodily injury risk assumed by liability insurers.

Another important question is whether in the surrounding
area any third-party rights of appropriation exist which, if
infringed, could lead to purely financial losses. Typical
cases are, for example, waterworks that can no longer
supply their customers on account of polluted ground-
water or surface water. 

Besides bodily injury, property damage, and purely finan-
cial losses, nature itself can be damaged: plants, animals,
and habitats. Enquiries should therefore always be made
about conservation areas (Fig. 4).

Fig. 4: The Lobau tank farm is situated right next
to Austria’s Donauauen (“Danube Meadows”)
National Park. 
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The potential amount of loss can only be quantified pre-
cisely in specific cases, although rough estimates can be
made of the layers possibly affected.

Site plans, maps, and aerial photographs, e.g. from Google
Earth (http://earth.google.com), can provide help when
analysing the surrounding area.

Impact of risk assessment on the reinsurance of
environmental liability risks

Settling pollution claims is a highly complex matter. In
most cases, there are many injured parties involved, and
the cleanup or remediation of polluted sites tends to be a
long drawn-out business. Matters become even more 
difficult if the damage has been incurred gradually over a
longer period. In these cases, the cause and commencement
of the pollution cannot be clearly determined, and there is
therefore no obvious way to allocate the date of the loss.
Primary insurers and reinsurers therefore always have to
carry out a comprehensive analysis of the risk. 

Munich Re has many years of experience in reinsuring
environmental liability risks and offers its clients various
coverage concepts. In most treaties we cover sudden and
accidental incidents. As regards pollution due to the grad-
ual release of toxic substances, we take the view that treaty
reinsurance is not suitable because of the points raised
above (complexity and time-frame). Only in a few excep-
tional cases where the market provides for such covers as
standard (as for example in Germany) can coverage for
gradual pollution losses be granted in the reinsurance
treaty. However, the number of policyholders seeking full
coverage for their environmental risk continues to rise.
Therefore, we offer our clients the option of facultative
reinsurance or special treaties provided that certain 
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conditions are met. Among other things, the special
treaties can include coverage for gradual environmental
pollution but only in countries with appropriate environ-
mental standards. It is then essential that primary insurers
have adequate know-how and conduct a comprehensive
risk assessment before underwriting the risk.

Proper risk assessment is also necessary in facultative
reinsurance, especially for  problematic plants and installa-
tions (e.g. those that handle chemical substances or are 
situated close to conservation or residential areas, etc.). 

Munich Re’s service

Munich Re’s objective is to be a competent partner to
insurers and their customers in the assessment of environ-
mental risks and the conclusion of environmental liability
insurances. Our experienced specialists in Casualty Risk
Consulting will be pleased to support you at workshops.
For a fee, we can carry out risk inspections for you using
the services of our subsidiary, Münchener Ecoconsult
(www.municheco.com), while our NATURE software will
help you assess and rate environmental liability risks.

For follow-up orders, please use the attached order card of our central
publications office, tel. +49 (89)3891-2752, or the Munich Re publication
portal on the internet (http://www.munichre.com). There you can also 
download or order all the other Casualty Risk Consulting publications.
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