
Examples of Limited Quantities
Transported Through the Gotthard
Tunnel

Legal Basis
ADR [1]: The second article states

that apart from some excessively dan-
gerous goods, other hazardous goods
may be transported internationally in
road vehicles that are subject to compli-
ance with the conditions explained in
Appendix A for the goods in question; in
particular as regards to their packaging
and labeling; and the conditions ex-
plained in Appendix B; in particular as
regards the construction, equipment, and
operation of the vehicle carrying the
goods in question. The Swiss SDR [2]
specifies, amongst other aspects, the
types and quantities of hazardous goods
permitted to be transported through the
Gotthard tunnel.

Petrol can only be transported through
the Gotthard tunnel up to a quantity of 50 l.
Special authorization from either Canton
Uri or Ticino is required for quantities be-
tween 50 and 500 l, whereas quantities of
more than 500 l are prohibited. Up to 5 l of
ethyl mercaptan can be carried without per-
mission. Quantities between 5 l and a max-
imum of 50 l require special authorization,
above is prohibited in the Gotthard tunnel.
Transportation of a mixed load of sub-
stances is subject to authorization with
respect to the total quantities: transport of
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Risk Potential

The potential risks for the north and
south of the Gotthard tunnel lie � except for
the densely populated southern part of Can-
ton Ticino � mainly in rail and road trans-
port. Hazardous goods may only be carried
through the tunnel in limited quantities. In
addition, if certain quantity thresholds are
exceeded, the transport of these goods has
to be approved or they are otherwise pro-
hibited. Therefore, Canton Uri and Ticino
have access to data regarding quantities of
hazardous goods. This data shows that the
transport and quantity of hazardous goods
has increased in the last few years, without
the inclusion of illegally transported mate-
rial (Fig. 1).
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400 l of petrol (UN 1203) and 10 l of nitro-
cellulose in solution (UN 2059) would be
the maximum to be permitted by the rele-
vant Canton Uri or Ticino.

According to the quantities of the haz-
ardous goods transported, there is an in-
crease in the risk of hazardous materials be-
ing involved in an accident. The entire
freight traffic (including non-hazardous
goods) has increased by 7�9% per year. For
safety reasons, the traffic has been restrict-
ed to approximately 4,000 vehicles in both
directions per day since the day of the tun-
nel fire in 2001 (Fig. 2).

Fortunately, there have not been many
incidents involving hazardous goods to
date. Yet equally dangerous, and more com-
mon, are fires in tunnels. During large fires
such as Mont-Blanc 1999, Gotthard 2001,
or Tauern 2002, the danger of poisonous
gases, poor vision, and limited oxygen sup-
ply is by no means less severe than in case
of an accident with hazardous goods. Poi-
sonous gases are composed of CO, CO2,
HCl, NOx, soot, and other traces of toxins
such as PAK, dioxins, etc.

Technical Safety Measures

The main objective of these measures is
to keep traffic flowing and, in case of
problems, to provide the drivers with a safe-
ty area and (if necessary) with an escape.

The entire tunnel has safety areas that
are built at regularly occurring intervals.
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There are two fire extinguishers in each
safety room and in each SOS-cabin and an
emergency telephone that is directly linked
to the central control station in Göschenen
or Airolo. On the eastern side of the traffic
lane there are a total of 64 rooms to shelter
in and 11 lay-bys. On the western side there
are 22 lay-bys (approximately one every

750 m) that have an SOS-cabin built next to
them. Moreover, there are additional SOS-
cabins every 125 m. The SOS-boxes are
monitored by camera. In the event of the
use of a fire extinguisher, a signal is sent to
the central control station.

The security shaft is built parallel to the
tunnel on the eastern side of the traffic lane.

Fig. 1. The recorded and therefore authorized quantities of hazardous goods transported
through the Gotthard tunnel have increased in both directions (north and south). Even in the
year 2001, when the tunnel was closed for a period of two months due to a fire, it increased.
(Source: Authorization of the Cantons; Evaluation of the Offices for Environmental Protection
of Canton Ticino and Uri).

Fig. 2. The total number of private cars as well as industrial vehicles in the Gotthard tunnel
has increased up to the year 2000. In the year 2001, the tunnel was closed for two months
due to a fire. Since the reopening of the tunnel, different measures have been taken in order
to increase the safety of the people traveling through the tunnel (see text) which has drastical-
ly decreased the accident rate. (Source: Management of the Gotthard Tunnel and Fire Brigade
(‘Schadenwehr Gotthard’)).

Every 250 m, there is a door that leads to a
safety room. On the other side of the safety
room, another door leads to the security
shaft. The security shaft as well as the safe-
ty rooms are ventilated with excessive pres-
sure, which reduces the possibility of po-
tential toxins and poisonous gases of enter-
ing from the traffic lane (Fig. 3).

Water supplies for the fire-brigade are
located on the eastern side of the traffic lane
at each of the safety rooms. The main pipe
runs inside the security shaft and is supplied
by water tanks that are located at each por-
tal.

Further measures in the tunnel are
� Ventilation system: six ventilation sta-

tions supply fresh air and, in case of an
accident, the required excessive air
pressure.

� Radio reception: radio announcements
are broadcast on three different FM fre-
quencies and in four languages every 20
min or, in case of an accident, immedi-
ately.

� Information for the drivers: different
traffic signs in four languages (e.g. to
encourage the drivers to keep at a safe
distance, etc.) and indications about es-
cape routes are placed to inform the
drivers and to increase their chance of
escape. These large signs also bring
variation into the driver�s view and help
to prevent him falling asleep.

� Monitoring of traffic: traffic is moni-
tored by 68 traffic checkpoints with 85
cameras placed inside the tunnel and
eleven monitors in the central control
station in Göschenen and Airolo. Slow
moving traffic and stationary vehicles
are detected and signaled to the control
center on duty.

� Emergency power supply: Electricity is
supplied from the two portals. If power
is down on one side (e.g. in the north),
the other portal supplies the entire re-
quirement of electricity. If both power
stations are simultaneously unable to
provide electricity, an emergency pow-
er supply is activated. This is able to
supply energy to the infrastructure (traf-
fic signs, emergency fresh-air ventila-
tion, lights) for a period of 2 h.

Additional Measures in the Event 
of Fire – Implemented After 
the Fire of October 2001

1) The entire traffic lane area/shaft is
equipped with automatic fire safety lids.
In case of a fire, the air draft in the par-
ticular area is reduced and the fire safe-
ty lids within 300 m of the fire area are
opened automatically. Fire safety lids
outside this area are then closed.
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2) The entrances to the safety rooms are
painted with special colors and there-
fore easier to recognize.

3) Special instructions about how to be-
have in case of an accident or a fire are
broadcast on the radio in four languages
every 20 min. Information signs and
colored direction indicators were set up.

4) Marks on the floor and traffic signs in-
dicate the recommended distance be-
tween heavy vehicles, which must be
maintained even in a traffic jam.

5) A deployment strategy has been created
and will be tested for its practicality
next year.

Organizational Security Measures

The traffic flow as well as the tunnel in-
frastructure are both controlled by two
structurally identical central control sta-
tions in Airolo and Göschenen. As a result,
each station can immediately take over in
case of a system failure of the other station.
One station controls the entire tunnel infra-
structure and systems as well as the traffic
flow for a period of two weeks, before su-
pervision is given to the other station for the
next two weeks.

Since 1980, there have been fire brigade
bases at each portal, which are also part of
and organized by the Gotthard Response
Force. An emergency team comprising four
officers is on duty 24 h a day, 365 d a year.
It takes less than 3 min for the emergency
team to be activated, i.e. to be on their way
to the accident. Both fire brigade units are

equipped with two water-tank vehicles (in-
cluding additional rescue equipment) which
are capable of changing the direction of
travel in the tunnel using a built-in turret de-
vice. Moreover, the units are equipped with
independent oxygen supplies (closed circuit
breathing apparatus), which last up to 4 h.

Primarily, the men on the team are em-
ployees of the workshops in Airolo and
Göschenen. Since their main responsibility
is the maintenance of the tunnel system and
highways (except for the men of the fire
brigade on duty), they are therefore ex-
tremely familiar with the tunnels. Many
members of the Gotthard security force are
also part of the local fire brigade. There are
a total of 100 firemen available on both
sides of the tunnel.

Response Strategy

The Swiss �Chemiewehren�(hazardous-
material response teams) can be compared
with the TUIS-industrial fire brigade in
Germany. However, the equipment and
method of operation may vary depending
on the geographical location. In the area of
the Gotthard tunnel, the headquarters of the
hazardous-material response teams are in
Bellinzona (south) and Altdorf (north). The
traveling times from Altdorf and
Bellinzona to the tunnel of about 30 and 45
min, respectively, are somewhat long. As a
result, the fire units at the north and south
portal of the tunnel have been equipped and
instructed to handle chemical incidents as
well. The responsibility of the intervention
team Gotthard (Schadenwehr Gott-

hard/Centro d�intervento San Gottardo) is
to handle fire department duties during an
incident with hazardous substances. How-
ever, the actual task of dealing with the
chemicals involved will then be fulfilled by
the hazardous-material response team
based in Bellinzona and Altdorf. If the high-
way entrance to the Gotthard tunnel is
jammed, the units approach the tunnel por-
tal by using main roads. The equipment lo-
cated in Göschenen and Airolo is sufficient
for the personnel of the headquarters
(Bellinzona and Altdorf) to handle a chem-
ical incident, i.e. their staff could be simply
flown to the portals by helicopter without
the additional machinery or equipment.

The hazardous-material response teams
of Uri include units of the fire brigade of the
company Dätwyler AG and the fire brigade
of Schattdorf as well as officers and in-
structors of other fire brigades. Chemical
engineers and experts for ecology are re-
cruited by the Office for Environmental
Protection and integrated into these teams.
This has the advantage that the experts are
already members of the response team and
do not have to be alerted first. Moreover,
they are already familiar with the available
equipment and strategy. Decisions regard-
ing the severity of the environmental dam-
age can be taken immediately.

Deployment Strategy

Alarm signals are set off:
• at SOS-notification stations in the tun-

nel and are transmitted to the central sta-
tion;

• by drivers who call the police, i.e. the
central alarm station of Canton Uri or
Ticino;

• by self-triggering devices in the tunnel.

In the event of a fire or the potential for
fire, the tunnel�s fire units are alerted and
approach the scene, depending on severity
etc. from one or both sides of the tunnel.
Their main tasks are to rescue people in
danger, extinguish the fire, accompany the
other drivers to the emergency exits, and
transmit information and updates to the
central control station. The central control
station is responsible for the deployment of
additional units, the supply of equipment
and necessary material, and, in case of a
chemical accident, alerting the hazardous-
material response teams in Altdorf and
Bellinzona.

In the event of a major incident, the fol-
lowing teams and units are deployed:
• ambulance and rescue teams (treat the

injured);
• helicopter-rescue teams (transport in-

jured);
• police (control traffic, inform the media);

Fig. 3. Technical safety measures of the Gotthard tunnel
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• local fire brigade (block streets to acci-
dent scene);

• locally based fire units (support of de-
ployed units).

• hazardous-material response teams in
Altdorf and Bellinzona (if hazardous
materials are involved).
The response teams have their own

meeting points and quarters on each side of
the tunnel.

The tunnel ventilation extracts the tox-
ins that occur during a fire or chemical leak-
age to the outside of the tunnel. Although
these emission shafts are located in very
scarcely populated areas, it cannot com-
pletely be ruled out that people or animals
in the immediate vicinity of the shafts
might be harmed. These emissions have
been calculated and the consequences were
assessed in the context of the emergency
plan. The necessary steps, e.g. closing off
the area, informing the local inhabitants, or
the measurement of the air quality, are
known to the intervention teams.

Experience and Measures

There has only been one chemical inci-
dent in the immediate vicinity of the tunnel,
but not inside the tunnel itself. The worst in-
cident so far was the fire of October 24,
2001. The experience gained from that
event are described at this point:

The hazardous-material response teams
of Canton Uri and Ticino were alerted and
advised to support the fire brigade of the
Gotthard tunnel and to measure the concen-
tration of toxins.

In the central area of the fire, a high tem-
perature remained even after the fire was
extinguished. Only with the use of a large,
mobile ventilator of the Canton Uri re-
sponse team (which had to be transported
across the Gotthard mountain), was it pos-
sible to cool down the area by dispersing
fine spray.

Once an incident is over, a competent
and knowledgeable authority has to offi-
cially reopen the tunnel for the units with-
out protective gear and equipment. On
October 24, 2001, this authority was given
to the response team from Canton Uri. With
the measurements of toxins (short-term-
tubes and Ex/O2 measurements), it was
possible to determine that there was no
longer a particular chemical threat for the

units to be deployed. Nonetheless, they
were advised to wear dust masks and to re-
main in the tunnel only as long as necessary.

The structural damage (static stability of
the tunnel ceiling) had to be assessed before
more control units could be deployed. In the
central area where the fire had been most de-
structive, the situation was not considered to
be safe enough and the ceiling had first to be
additionally supported.

The tragic balance of the accident was
that eleven people died of suffocation due
to the toxic gases of the fire. They were un-
able to find the lit entrances to the safety
rooms in the darkness or were surprised by
the rapidly spreading smoke wall while
they were still in their cars. Dead bodies
were found within 1.3 km of the center of
the fire. The smoke cloud spread over a dis-
tance of 3 km north of the actual fire site.
Twelve people suffered from symptoms of
smoke poisoning.

Traffic Safety Measures 
After the Fire

• More checks on truck drivers regarding
the safety and functionality of their ve-
hicles as well as maximum loading ca-
pacity and quantities of hazardous
goods. Accordingly, checkpoints on
Swiss transit routes, where drivers are
stopped and controlled, will be set up in
the coming years.

• Maintaining a minimal distance of 150
m for trucks. The most efficient method
turned out to quickly stop each vehicle
at the entrance of the tunnel and thus
force them to keep a safe distance.

Problems

1) The fire of October 24, 2001 demon-
strated that toxic gases were responsible
for a substantial number of the fatalities
and injuries.

2) Although the safety infrastructure (shel-
ters) in the tunnel was indicated, it was
difficult to find them due to the ex-
tremely poor vision in the tunnel.

3) The drivers were only informed in the
case of an emergency how to behave.
There were no preventive measures at
that time.

4) The potential for devastating fires in-
creases with the quantity and frequency
of heavy vehicles, especially if several
trucks loaded with freight are driving
right behind each other.

5) Only with precise organization and up-
dated deployment schedule can effi-
cient and quick deployment among the
different security forces be guaranteed.

The technical and organizational mea-
sures that have been implemented since the
fire of October 24, 2001 are described above.

Tips

Avoid breakdowns. Do you have
enough petrol? (7% of all breakdowns oc-
cur as a result of insufficient petrol). Switch
on the radio when you enter the tunnel.
Even in case of slow traffic or traffic jams,
keep a distance of 50 m to the next car, so
you can see what is happening in front of
you.

If Your Car Catches Fire...

Try to leave the tunnel. If you are unable
to do so, try to get to the next lay-by. Oth-
erwise, roll on to the side of the traffic lane,
leave the keys in the ignition switch, and
walk to the closest shelter or the closest
SOS-station.
1) Request first-aid
2) Try to put out the fire with the fire ex-

tinguisher available at the SOS-stations
3) Help the injured, if possible
4) Go to the nearest shelter

For further information about the Gott-
hard road tunnel, please visit the website:
www.gotthard-strassentunnel.ch. 

For the homepage of the hazardous-ma-
terial response team Uri, please go to:
www.chemiewehr-uri.ch.
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