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1  Introduction

When insuring commercial and industrial facilities, liability
underwriters are faced with the question of the scale of
damage that is possible in the event of a loss. By specifying
hazard zones for typical risks, this publication intends to help
you quantify the possible scale of damage.

To determine the hazard zones, we made use of both loss
analyses and the computational models underlying them.
The hazard zones are to be regarded only as rough quan-
tities and may be exceeded in individual cases. For a more
detailed treatment of the subject, see the sources indicated
in the bibliography.

In order to establish the hazard zone for a particular risk, it 
is first necessary to determine the type of hazard involved –
e.g. dust explosion, tank farm fire, liquefied-gas explosion,
plumes of pollutants in the groundwater. Specifying the
nature of the hazard (e.g. dust explosion) is sufficient in
some cases. Often, however, such as when toxic substances
are dispersed through the air, it is also necessary to deter-
mine the amount of material at an industrial facility. Insurers
normally ascertain the quantities of materials present with
the aid of questionnaires.

When looking at the possible scale of a loss, liability insur-
ers should work on the basis of a worst-case scenario. Their
calculations must therefore always be based on the maxi-
mum amount of materials present. Technical and organisa-
tional safety measures at a plant have their greatest impact
on the probability of an event occurring and should there-
fore be ignored when it comes to determining the hazard
zones.
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2  Spread of plumes of pollutants in the groundwater

The data in Table 1 are intended to help you assess the risks
of plants containing potential water-pollutants and the risks
posed by contaminated sites. Diesel and fuel oil are bulk
goods. As a carcinogenic constituent of petrol, benzene
governs the water pollution risk of carburettor fuels.

Volatile halogenated hydrocarbons used to be very wide-
spread as solvents and are often to be found in the pollution
remaining from metal-working plants. Polycyclic aromatic
hydrocarbons (PAHs) are typical of sites contaminated by
gasworks and coking plants.

Scenario Hazard zone in ground-

water direction of flow

Groundwater contamination by Mostly less than 1 km
domestic waste dump1

Groundwater contamination by Mostly more than 1 km
hazardous waste site; impact of 
volatile halogenated hydrocarbons1

Mineral-oil hydrocarbons, e.g. 10 m to 160 m, on
diesel, fuel oil2 average around 60 m

Benzene, toluene, ethylbenzene, Up to 400 m,
xylene; benzene as a constituent on average around of
petrol2, 3, 4 100 m

Volatile halogenated hydrocarbons, Up to 10,000 m,
e.g. solvents like trichlorethene, on average 500 m 
perchlorethene2, 4 to 1,000 m

Polycyclic aromatic hydrocarbons Up to 300 m
(PAHs) contained, for example, 
in tar2, 4

Table 1: Hazard zones for groundwater contamination
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3  Hazard zones for explosive substances (cf.Table 2)

Explosions caused by ammonium nitrate fertilisers are very
rare, but they have a devastating effect. On 21 September
2001, around 300 t of ammonium nitrate exploded in
Toulouse. Thirty people died and almost 2,500 were injured,
30 of them seriously. The explosion produced a crater 50 to
60 m in diameter and more than 7 m deep (cf. Fig. 2). There
was severe damage to property within a radius of about
350 m; all the fatalities also occurred in this area. Pieces of
iron were flung distances of up to 600 m, and broken win-
dows were observed as far as 2 to 3 km away.5,6

When about 2,000 t of ammonium nitrate exploded on
21 September 1921 in Oppau near Ludwigshafen, 561 people
died. Windows in Mannheim, 6 km away, were shattered.
Even in Heidelberg, 23 km from the site of the explosion,
shop windows were broken.

Fig. 1: Volatile halogenated hydrocarbons spread furthest in groundwater

(cf.Table 1). Stripping plants are often used for remediation.

.
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Explosions of air-dust mixtures like coal dust, wood dust,
mill dust, and aluminium dust are quite common. The rela-
tively limited hazard zones mean that it is mainly property
insurance and workers’ compensation insurance that will be
affected. Liability losses due to explosions of migrating land-
fill gas are very rare. Acetylene cylinders, on the other hand,
constitute a considerable liability risk, because of the large
hazard zones involved.

Scenario Hazard zone

Dust explosion, e.g. caused Flying debris up to 
by coal, mill, or wood dust7 approx. 60 m; effect of

flames, radiation, and 
pressure: under 60 m

Migration of landfill gas8 Capable of exploding over a
distance of 200 m or more;
in fractured rock or bedrock,
the gas can migrate more
than 1,000 m

Acetylene cylinders (welding Fireball up to 15 m; 
gas)9 flying debris up to 300 m

Fig. 2: Explosion crater at a former ammonium nitrate store in Toulouse,

where around 300 t of ammonium nitrate exploded.

Table 2: Hazard zones for explosive substances
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In the case of liquefied-gas tanks filled with propane or
butane, the parameter that determines the size of the hazard
zone is the pressure effect of an explosion10 (cf. Table 3). Fire-
balls and thermal radiation have a smaller range but can
nevertheless be the factor that determines the extent of
damage caused in an actual loss. Flying debris can be
expected over a distance of around 400 m. In individual
cases, debris has been flung as far as 1,000 m.11, 12

1 395 40
2 498 50
5 676 68

10 852 85
20 1,073 107
50 1,456 146

100 1,835 183
200 2,312 231
500 3,137 314

Table 3: Pressure waves of propane gas explosions as a function of the

quantity of exploding propane

Fig. 3: Propane gas tanks are widespread and constitute a considerable

risk potential (cf.Table 3).

Quantity of

exploding propane

in tonnes

Shattering of

panes (0.03 bar),

impact distance in

metres

Collapse of

buildings (0.3 bar),

impact distance in

metres



Table 5: Hazard zones for fires
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Fire area

(size of pool)

in m2

Ignition of wood

(23 kW/m2),

impact distance 

in metres

Pain suffered by 

people after about  

15 seconds 

(5 kW/m2), impact

distance in metres

4  Hazard zones for fires

Fires can also give rise to liability losses in the surrounding
area. Thermal radiation means there is a risk of buildings
and material assets catching fire or of people being injured
(cf. Table 4).

In the case of fires at tank farms (mineral oil/petrol), people
need to be around 200 to 400 m away to be relatively safe
from thermal radiation.13

100 8 38
200 12 55
300 15 70
400 17 82
500 20 92

Roofs covered with sheets of asbestos cement shatter into
small pieces, which are scattered over the neighbourhood.
Fires involving plastics generate pollutants and soot, which
can also lead to high property losses in the surrounding area
(cf. Table 5).

Scenario Hazard zone

Blaze at a hall roofed with Pieces dispersed up to 
asbestos cement sheets 150 m from where the fire

started

Fire involving polyvinyl Hazard from hydrochloric
chloride (PVC) acid fumes at a distance of 

up to 300 m

Flying sparks during abrasive Up to 20 m
cutting and welding15

Table 4: Hazard zones for fires involving highly flammable liquids

(methanol/benzene)14



Table 6: Hazard zone as a function of the quantity of liquefied chlorine

escaping; no unfavourable weather situation is assumed (average

case)14

Table 7: Hazard zone as a function of the quantity of liquefied ammonia

escaping; no unfavourable weather situation is assumed (average

case)14
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5  Spread of pollutants through the air

Chlorine and ammonia are two of the most widely manufac-
tured products in the world. Both are toxic gases. To assess
their hazard zones, we can use the Emergency Response
Planning Guidelines (ERPG) issued by the American In-
dustrial Hygiene Association (AIHA). In Tables 6 and 7, the
hazard zones specify the distance within which nearly all
individuals could be exposed to the stated maximum quan-
tities of chlorine and ammonia for up to one hour without
experiencing or developing irreversible or other serious
health effects or symptoms that could impair their abilities
to take protective action (ERPG-2).

Quantity (in tonnes) Hazard zone (ERPG-2)

escaping in liquid form in m

1 200
2 260
5 400

10 600
20 900
50 1,300

100 2,000

Quantity (in tonnes)  Hazard zone (ERPG-2)

escaping in liquid form in metres

5 100
10 140
20 200
50 300

100 430



Table 8: Hazard zones due to normal plant activities
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That the hazard zone for chemical plants can have a radius
of several kilometres was shown only too well by the indus-
trial disaster in Bhopal, where the release of around 40 t of
methylisocyanate led to thousands of fatalities within a
radius of 8 km from the plant site.16

Technical facilities often release pollutants not only when
there are accidents but also in the course of normal oper-
ations (cf. Table 8). Over time, pollutants can accumulate in
the surrounding area (e.g. of waste incineration plants), par-
ticularly when the substances emitted are difficult to break
down like dioxin or non-degradable like heavy metals. Facil-
ities that make use of state-of-the-art exhaust-air purification
technology, however, do not have any significant emissions
of pollutants.

Scenario Hazard zone

Incineration plant for Maximum pollution at a 
domestic waste, chimney distance of approx. 1 km17

height: approx. 100 m

Composting plant for Elevated concentration of 
biowaste, self-contained microorganisms in the air
plant with biofilters up to a distance of around

200 m, odour up to around 
150 m18

Composting plant for Elevated concentration of
biowaste, open plant microorganisms in the air 

up to a distance of around
500 m, odour up to around 
1 km18
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6  Summary

Depending on the substance’s potential, which is determined
by the quantity and properties of the substance involved, 
the hazard zone can range from several metres to several
kilometres. Where small hazard zones coincide with large
company premises, it is often only the policyholder or the
property insurer that is affected in the event of a loss. Li-
ability losses caused by hazardous substances are there-
fore relatively rare compared to losses that are confined 
to the company premises.

As these examples show, however, such liability losses can
still reach disastrous proportions. This leaflet is therefore
intended to help you arrive at a better assessment of liability
risks deriving from hazardous substances. For if risks are
assessed properly, suitable loss prevention measures can be
taken to reduce the liability risk significantly.
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Surface cleaning of metals
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