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SUMMARY

In order for municipalities to be able to plan their work in the safety field, a

survey of the risks for accidents in the municipality must be available. The

knowledge required by the municipality includes accurate and up-to-date

knowledge about the amounts of dangerous goods that are transported, and

the transport routes that are used.

Statistics Sweden (SCB) has carried out a survey of the transport of

dangerous goods in Sweden during September 2006. The survey has been

commissioned by the Swedish Rescue Services Agency. The survey covers

transport by road, rail, sea and air. The survey has been extended in the

case of sea transport to show the ports in the Baltic region from which

dangerous goods are transported to Sweden, and to which dangerous goods

are transported from Sweden.

Information has been collected by questionnaires posted to participants

and from databases held by companies and authorities. Participation in the

survey has been on a voluntary basis.

The reply frequency for the questionnaires distributed was:

¶ road: 81%

¶ rail: 87.5%

¶ sea: 66.7%

¶ air: 78.3%

The results are presented in maps and tables, and are available on the

website of the Swedish Rescue Services Agency. The results for road and

rail transport are available on the website in the form of a web-based map

service.

The maps show only tendencies of how transport takes place; they are not

to be regarded as “absolute truth”. The results are affected by a number of

observational uncertainties and assumptions. One such is the fact that not all

companies that transport dangerous goods have participated in the

investigation. Seasonal variations may also have affected the result. The

results provide an image of the transport flows for a single month, September

2006, and they cannot be scaled up to give annual figures.
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1 INTRODUCTION

On 29 June 2006, the Swedish government commissioned

(Fö2005/1439/CIV) the Swedish Rescue Services Agency to survey the

transport within Sweden of dangerous goods by road, rail, sea, and air, in

consultation with a number of agencies. These agencies were: the Swedish

Road Administration, Swedish rail administration, the Swedish Civil Aviation

Authority, the Swedish Maritime Administration, the Swedish Institute for

Transport and Communications Analysis, and the Swedish Radiation

Protection Authority.

The results concerning road and rail transport are to be presented to the

Ministry of Defence by 1 September 2007, and those concerning air and sea

transport by 1 November 2007. The survey should be published in such a

manner that municipalities, county administrative boards and others involved

can readily make use of the content.

Statistics Sweden (SCB) has carried out a survey of the transport of

dangerous goods in Sweden during September 2006. The survey has been

commissioned by the Swedish Rescue Services Agency. The survey covers

transport by road, rail, sea and in the air. The survey has been extended in

the case of sea transport to show the ports in the Baltic region from which

dangerous goods are transported to Sweden, and to which dangerous goods

are transported from Sweden. The information collected is part of the project

“Transport of Dangerous Goods in the Baltic Sea (DaGoB)”, which is part of

the EU INTERREG III B programme, the “Baltic Sea Region Neighbourhood

Programme”.

Information has been collected by questionnaires posted to participants

and from databases held by companies and authorities. Participation in the

survey has been on a voluntary basis.

1.1 Background

In order for municipalities to be able to plan their work in the safety field, a

survey of the risks for accidents in the municipality must be available. The

knowledge required by the municipality includes accurate and up-to-date

knowledge about the amounts of dangerous goods that are transported, and

the transport routes that are used. Surveys have previously been carried out

for road transport during the first quarter of 1994 and the fourth quarter of

1998, and for rail transport during the fourth quarter of 1996. These reports
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have been important when authorities and municipalities have carried out risk

analysis.

1.2 Aim

The aim of the survey has been to obtain better knowledge concerning the

amount of dangerous goods that is transported and the transport routes that

are used.
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2 ROAD TRANSPORT

2.1 Methods

2.1.1 Data Collection

Information has been principally collected by questionnaires posted to

companies that handle dangerous goods in the company’s own vehicles.

Some information has been collected electronically, from, for example,

suppliers of petroleum products.

A total of 3,915 companies took part in the investigation. The selection of

companies was taken from the register held by the Swedish Rescue Services

Agency of companies with a registered safety advisor, supplemented by 25

companies nominated by the Swedish Radiation Protection Authority. These

companies have subsequently been compared with information in the

statistical register of vehicles in order to exclude companies that do not

possess their own vehicles. Such companies have not carried out the

transport under their own control.

The basis of the investigation has been the companies that transported

dangerous goods under their own control during September 2006, where the

term “under their own control” is used to denote the use of the company’s

own vehicles. This method has been used in order to obtain as accurate an

image as possible of the transport routes by which the goods have been

transported.

Most transport of dangerous goods consists of the transport of flammable

liquids.  For this reason, the six largest suppliers of petroleum products in

Sweden were asked to provide information electronically detailing the

amounts of diesel, heating oil, petrol and kerosene that had been

transported.

The investigation covered September 2006, and 3,909 questionnaires

were distributed.
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2.1.2 Information requested1

The information that the questionnaire requested was:

¶ the UN number of the goods

¶ the quantity transported, measured in kg or m3

¶ nuclides, the total activity and number of packages for the transport of

radioactive substances

¶ location of despatch, including postal code

¶ location of reception, including postal code, and

¶ transport routes (whether European road, national trunk road, minor

road).

The quantity transported was specified in kg or m3 as follows:

¶ packages: gross weight (including the packaging)

¶ tank transport: net weight or volume

¶ bulk transport: net weight

¶ explosive substances and articles: net weight of explosive substance.

2.1.3 Limitations

The investigation was carried out subject to the following limitations:

¶ transport that did not require the vehicle to be marked with an orange-

coloured plate, such as transport of limited quantities and transport in

accord with 1.1.3.6 I ADR (a maximum of 1,000 points) was not

included in the investigation.

¶ transport of empty, uncleaned, packaging and tanks was not included

in the investigation.

¶ transit transport, where both the consignor and the consignee of the

goods were located outside of Sweden, could be investigated.

¶ companies outside of Sweden were not included in the investigation.

¶ companies that act solely as consignors, without transporting the

goods under their own control, were not included in the investigation.

1 The questionnaire for road transport is included here in Appendix I.
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¶ companies that transported diesel, heating oil, petrol and kerosene for

Hydro, JET, OKQ8, Preem, Shell or Statoil were not included in the

investigation, since information about such transport had already been

obtained from the companies. Companies that transported goods for

the companies listed above as what is known as “collection transport”

were, on the other hand, included in the investigation.

2.1.4 Route planning systems

Most answers to the questionnaire contained information about the location

of despatch and location of reception. Nearly all companies, 91%, also gave

information about transport routes. These companies, however,

corresponded to only 20% of the quantity of information collected. This

means that approximately 28,000 of the 35,000 entries in the investigation

lack information about transport route. The transport routes used by the 80%

have been estimated with the aid of a route planning system, Microsoft

MapPoint. The route proposed by this system has been used in all cases in

which both the location of despatch and the location of reception were

known.

A file containing the road numbers proposed by Microsoft MapPoint was

created with the aid of an auxiliary programme. This file was subsequently

used in the GIS software MapInfo, and the road numbers were compared

with the road numbers given in the digital database that the Swedish Road

Administration had supplied for this purpose. This resulted in a digital route

database, a map database, with a digital representation of the road stretches

that are included in each one of the combinations of transport for which

information about the route between the locations of despatch and reception

was not available. Just over 10,000 digital descriptions were created. These

descriptions contained the roads along their entire length – a transport

between Gävle and Umeå, for example, would contain the complete E4 from

Helsingborg to Haparanda – and thus the information must be limited to the

correct stretch. This limitation was carried out in MapInfo, based on a map

with all of the 2,000 locations that were present in the material.

The work to define the limited stretches and its examination was carried

out mainly manually. The manual processing involved labelling and removing

stretches of road that were not included in the route proposed by the route

planning system. A criterion for the accuracy of this work was that any

remaining errors, such as road links at crossroads, within urban areas, etc.,
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should not affect the printed map that was to be produced. The scale used

for road maps is 1:2.5 million, while the limiting work was carried out a at

scale in the region 1:200,000. Where stretches of road were missing, these

were labelled in the map provided by the Swedish Road Administration and

then added to the route in the map generated.

This procedure gave a map database with transport routes (stretches)

between different despatch and reception locations in the investigation.

Information about the total quantities of dangerous goods transported in each

class was added to each one of the stretches of road that were included in

this database.

2.1.5 Validation of the Method

The credibility of the route planning system was checked by comparing the

routes proposed by the system with those that the companies had specified

as actual transport route. The comparison was carried out for 1,500 returned

questionnaires, which is approximately 20% of the 7,000 replies in which the

responding company specified the route selected.

The comparison faced certain difficulties; one such is that different

companies have specified partially different route selections between the

same locations, while another is that some roads are clearly missing from the

route descriptions provided by the companies. The route planning

programme Microsoft MapPoint was used for the 1,500 questionnaires for

which replies had been received. The routes proposed by the programme

were compared manually with the information provided by the companies.

The result shows that the routes agree fully in approximately 1,000 replies

(67%), while there were minor deviations in approximately 200 cases (13%).

The cases in which the deviation was assessed as minor are normally cases

in which the information from the company clearly lacks a part of a stretch, or

where the deviation is a matter of short stretches. The routes selected

differed in approximately 300 questionnaire responses (20%).
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Table 1 Examples of comparisons of transport routes

Route Route selected by Deviation
The company Microsoft MapPoint

Surahammar -
Skövde

252,18,20,49 252,18,20,49 None

Falkenberg -
Halmstad

6 6,20 None

Skoghall - Vetlanda 236,18,26,31 236,18,48,47,40,4,31 Minor

Växjö - Landskrona 23,13,113,17 6,20,4,25 Major

Mölndal - Gamleby 40,33,22 6,20,40,4,35,22 Major

Mölndal - Gamleby 40,4,35,22 6,20,40,4,35,22 None

Comments:

¶ Surahammar - Skövde: no deviation in selected route.

¶ Falkenberg - Halmstad: Road 6 and Road 20 coincide along the

complete stretch. The route selected by Microsoft MapPoint is in

practice the same as that selected by the company.

¶ Skoghall - Vetlanda: Road 26 in the description provided by the

company is also known as 48/47, these figures denote the same road.

Road 40 and Road 4 are missing from the description given by the

company, but the transport must have passed with approximately 10

km of Jönköping.

¶ Växjö - Landskrona: The route selected by the company was totally

different from that selected by Microsoft MapPoint, but fully practical.

¶ Mölndal - Gamleby: This stretch is present in two cases. The route

selected by Microsoft MapPoint and that described by the company

are totally different in one case. The route selected by Microsoft

MapPoint and that selected by the company are the same in the other

case, with the exception of short stretches of Road 20 and Road 6 (a

few kilometres).

The results show that the route planning system gives the same or very

nearly the same transport routes as that actual route used in 80% of cases.

The routes are totally different in the remaining 20% of cases.

This means that a route that agrees well with the actual route taken can be

obtained from the route planning system for the 22,000 questionnaire

responses that do not specify transport routes (with the exception of routes
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through urban areas). Information about transport routes is less reliable for

the remaining 6,000 questionnaire replies.

The uncertainty about the transport route is greatest for flammable liquids,

since a transport routes has been specified for only 12% of the transports.

The route planning system has been used for the remainder. Information

about transport routes is available for an average of 84% of the transports for

Classes 1, 2.3, 4.2, 4.3, 5.1, 7 and 8. The route planning system has been

used for the other 16%. Information about transport routes is available for an

average of 35% of the transports for other classes.

The fraction of the total quantity of dangerous goods for which information

about the transport routes is available is 10%. The route planning system has

been used for the remaining 90%, corresponding to 1,110,000 tonnes. The

uncertainty is greatest for flammable liquids: the route planning system has

been used for 95% of the transported quantity of dangerous goods. The route

planning system has been used for 15% of the transported quantity for

Classes 1, 2.3, 4.2, 4.3, 5.1 and 5.2. Information about transport routes is

available for an average of 20% of the transported quantity for other classes.

In summary, given the aim of this study, the quality has been assessed as

being sufficiently good to use the route planning system in cases in which

information about the route selected is not available.

2.2 Results

2.2.1 Degree of Response

Responses were received for 81% of the questionnaires distributed. The

suppliers of petroleum products are not included in this figure.

All six suppliers of petroleum products to whom enquiries were addressed

supplied information.

A total of 22 companies supplied information electronically.

The replies to the distributed questionnaires showed that just over 63% of

the companies had not carried out road transport of dangerous goods during

the month of September.
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2.2.2 Mapping

Just over 91% of the companies that had carried out transport during

September provided information about the transport routes. These

companies, however, corresponded to only one fifth of the quantity of

information collected. This means that approximately 28,000 of the 35,000

entries in the investigation lack information about transport route. The

transport routes have been estimated for this 80% of entries with the aid of a

route planning system.

The results from the road investigation are presented by maps that display

the principal flows. The flows are shown as total flows, and they show the

total quantities of dangerous goods in both directions along each stretch of

road. The figures presented for quantities of goods refer to the gross weight

for the transport of packages, the net weight for transport by tanks or in bulk,

and the net weight of explosive substance for the transport of explosive

substances. The quantity of goods has been classified into groups according

to the quantity of goods, and colours have been used to display the flows

within the various intervals. The road information map published by the

Swedish Road Administration forms the basis for storage in the database.

The maps show the quantity in tonnes of dangerous goods that have been

transported in various intervals, for each class of dangerous goods. The

method used to create intervals of quantity for the road maps gave intervals

of equal size. The appearance of the flows depends on the method of

defining intervals. It is considered that the use of intervals of equal size gives

an appropriate image of the flows. The number of intervals in each map

differs, and it has been determined according to the magnitude of the

quantity of goods.  The map displaying the number of packages of

radioactive substances is based upon the definition of three intervals. The

intervals used for the map displaying the total quantity of goods and

flammable liquids have been rounded off to give two or three significant

figures.

One map is also presented for transport within a number of urban areas.

These transports concern goods that have been transported within the limits

of the relevant urban area. The despatch location and the reception location

are the same in these cases. Most of these transports are transports of

flammable liquids. Intervals have been defined in the map of transports within

urban areas using the equal counts method.

Procedures concerning the transport of kerosene to Arlanda were

changed on 1 October 2006. The changes entail a change of method of
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transport and despatch location for the kerosene. The transport previously

took place by road from Stockholm to Arlanda. The transport after 1 October

takes place by rail from Gävle to Arlanda. This report presents both the road

transport of kerosene between Stockholm and Arlanda for September, and

the transport of kerosene by rail between Gävle and Arlanda during October

(48,000 tonnes). See Section 3 below, “Rail Transport”.

The maps present solely the flows of dangerous goods. The dangerous

goods classes describe the properties of the dangerous goods. The degree

of danger and the quantity transported have not been combined in a

weighted manner. This means that it is not possible to draw any conclusions

concerning the locations in Sweden at which the risks are highest, based on

the flows of dangerous goods.

It is not possible to add the quantities of dangerous goods transported

along various stretches on the maps to obtain the total quantity of dangerous

goods within one geographical region. This is because the same goods can

be recorded on several stretches, and such goods would be counted double

if the addition were carried out. The maps may solely be used to obtain an

estimate of the quantities of dangerous goods that are transported along

individual stretches of road.

2.2.3 Assumptions and Sources of Uncertainty

The maps show tendencies of how transport takes place; they are not to be

regarded as “absolute truth”.

The results are affected by a number of assumptions and observational

uncertainties.

¶ It has been difficult for respondents to supply information about

transport routes and the selection of routes. One reason for this is that

certain companies carry out many transports during a month, and find

it difficult to give the route taken by any one transport. The survey has

included some companies with large fleets of vehicles. These

companies in certain cases have found it difficult to collect and present

the information.

¶ Some companies have provided information for a period shorter than

one month, due to the quantity of work involved in providing the

information. The information provided has been scaled up to give

monthly figures in these cases.
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¶ Not all companies that transport dangerous goods have participated in

the investigation. Some large hauliers have decided not to participate

in the survey.

¶ Seasonal variations may also affect the result. The results provide an

image of the transport flows for a single month, September 2006, and

they cannot be scaled up to give annual figures. Scaling up to give

annual figures would require making unjustified assumptions. One

such assumption is that the period of the investigation was

representative for other periods of the year. Another such assumption

is that no changes take place with respect to transport structure during

the year, nor does the demand for dangerous goods change.

¶ An examination by experts from the Swedish Radiation Protection

Authority (SSI) has shown that certain information is missing from the

investigation with respect to transport of goods in Class 7. The results

should therefore be viewed with a certain amount of caution.

¶ The route planning system may have generated erroneous route

choices between the despatch location and the reception location in

certain cases.
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Table 2 Classes used to present results in the table, figures and maps
(The maps are presented in Appendix II)

Class Abbreviation in
table

Sum of all classes Total

1 Explosive substances and articles: Class 1

2.1 Flammable gases* Class 2.1

2.2 Non-flammable, non-toxic gases* Class 2.2

2.3 Toxic gases* Class 2.3

3 Flammable liquids Class 3

4.1  Flammable solids, self-reactive substances and
solid desensitized explosives

Class 4.1

4.2 Substances liable to spontaneous combustion Class 4.2

4.3 Substances that in contact with water emit
flammable gas

Class 4.3

5.1 Oxidizing substances Class 5.1

5.2 Organic peroxides Class 5.2

6.1 Toxic substances Class 6.1

6.2 Infectious substances Class 6.2

7 Radioactive materials Class 7

8 Corrosive substances Class 8

9 Miscellaneous dangerous substances and articles Class 9

Sum of all classes – transport within urban areas Transport within
urban areas

*Class 2 is divided into subclasses 2.1, 2.2 and 2.3 for reporting purposes.
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Table 3 Quantities transported by road in each class

Class Weight (tonnes) Percentage
1 1,100* 0.1

2.1 25,047 1.8
2.2 80,736 5.9
2.3 166 0.0

3 959,953 69.6
4.1 3,630 0.3
4.2 429 0.0
4.3 753 0.1
5.1 8,820 0.6
5.2 46 0.0
6.1 1,694 0.1
6.2 1,819 0.1

7 ..** ..
8 172,767 12.5
9 123,163 8.9

Total 1,380,124 100

*The net weight is given for explosive substances

**Information about the number of packages was requested for transport in Class 7. This

information is presented only in the maps in Appendix II.
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2.2.4 Comparison with other sources of information

The figures collected have been compared with delivery statistics from the

Swedish Petroleum Institute (SPI) for diesel, heating oil, petrol and kerosene

for September 2006. The comparison shows that the investigation has

obtained reliable information about the flows of these substances.

Table 4 Comparison with delivery volumes from SPI, September 2006.

Product UN no.
Delivery volume

from SPI
(1,000 m3)

Quantity of goods
transported

(1,000 m3)

Difference
(%)

Petrol 1,203 454 469 3%
Diesel (including
heating oil 1)

1,202 476 487 2%

1 Source: www.spi.se

http://www.spi.se/
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3 RAIL TRANSPORT

3.1 Methods

3.1.1 Data Collection

Information has been collected by questionnaires posted to participants and

by electronic data collection from databases held by companies. All 16

railway operators active in Sweden have participated in the investigation.

The investigation covered September 2006, and 15 questionnaires were

distributed.

3.1.2 Information requested2

The information that the questionnaire requested was:

¶ the UN number of the goods

¶ the quantity transported, measured in kg or m3

¶ the total activity, with respect to the transport of radioactive

substances

¶ despatch location

¶ reception location, and

¶ transport routes (the line of the railway network).

The quantity transported was specified in kg or m3 as follows:

¶ packages: gross weight (including the packaging)

¶ tank transport: net weight or volume

¶ bulk transport: net weight

¶ explosive substances and articles: net weight of explosive substance.

3.1.3 Limitations

The investigation was carried out subject to the following limitations:

2 The questionnaire for rail transport is included here in Appendix I.
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¶ transport of small quantities of dangerous goods, defined as “limited

quantities”, was excluded from the investigation in order to reduce the

amount of work required from the companies.

¶ transport of empty, uncleaned, packaging and tanks was not included

in the investigation.

3.2 Results

3.2.1 Degree of Response

The degree of response was 87%. It should be noted that information from

databases constitutes a large majority of the total information about

transports carried out during the month. Approximately 99% of the

information comes from databases. Information concerning quantity obtained

from databases is given in net weight.

The replies to the distributed questionnaires showed that 75% of these

had not carried out rail transport of dangerous goods during the month of

September.

3.2.2 Mapping

The results from the rail investigation are presented by maps that display the

principal flows. The flows are shows as totals for the two directions, and

show the total quantity, measured as net weight in tonnes, for each section of

line. The quantity of goods has been classified into groups according to the

quantity of goods, and colours have been used to display the flows within the

various intervals. The description of the railway network predicted for 2008

published by Swedish Rail Administration forms the basis for storage in the

database.

The maps show the quantity in tonnes of dangerous goods that have been

transported in various intervals, for each class of dangerous goods. The

method used to create intervals of quantity for the rail maps gave intervals of

equal size. The appearance of the flows depends on the method of defining

intervals. It is considered that the use of intervals of equal size gives an

appropriate image of the flows. The number of intervals in each map differs,

and it has been determined according to the magnitude of the quantity of
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goods.  The intervals used for the map displaying the total quantity of goods

and displaying Class 3 have been rounded off to give two or three significant

figures.

The rail flows for September have been supplemented with the flow of

kerosene between Gävle and Arlanda in October. Procedures concerning the

transport of kerosene to Arlanda were changed on 1 October 2006. The

transport previously took place by road from Stockholm. The transport after 1

October takes place by rail from Gävle. This report presents both the road

transport of kerosene between Stockholm and Arlanda for September, and

the transport of kerosene by rail between Gävle and Arlanda during October.

The maps present solely the flows of dangerous goods. The dangerous

goods classes describe the properties of the dangerous goods. The degree

of danger and the quantity transported have not been combined in a

weighted manner. This means that it is not possible to draw any conclusions

concerning the locations in Sweden at which the risks are highest, based on

the flows of dangerous goods.

It is not possible to add the quantities of dangerous goods transported

along various stretches on the maps to obtain the total quantity of dangerous

goods within one geographical region. This is because the same goods can

be recorded on several stretches, and such goods would be counted double

if the addition were carried out. The maps may solely be used to obtain an

estimate of the quantities of dangerous goods that are transported along

individual stretches.

3.2.3 Assumptions and Sources of Uncertainty

The maps show tendencies of how transport takes place; they are not to be

regarded as “absolute truth”.

The results are affected by a number of assumptions and observational

uncertainties.

¶ Not all companies that transport dangerous goods have participated in

the investigation.

¶ Seasonal variations may change the result. The results provide an

image of the transport flows for a single month, September 2006, and

they cannot be scaled up to give annual figures. Scaling up to give

annual figures would require making unjustified assumptions. One

such assumption is that the period of the investigation was

representative for other periods of the year. Another such assumption
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is that no changes take place with respect to transport structure during

the year, nor does the demand for dangerous goods change.

Table 5 Classes used to present results in the tables, figures and maps
(The maps are presented in Appendix III)

Class Abbreviation
on map

Sum of all classes Total
1 Explosive substances and articles Class 1

2.1 Flammable gases* Class 2.1

2.2 Non-flammable, non-toxic gases* Class 2.2

2.3 Toxic gases* Class 2.3

3 Flammable liquids Class 3

4.1 Flammable solids, self-reactive substances and
solid desensitized explosives

Class 4.1

4.2 Substances liable to spontaneous combustion Class 4.2

4.3 Substances that in contact with water emit
flammable gas

Class 4.3

5.1 Oxidizing substances Class 5.1

5.2 Organic peroxides Class 5.2

6.1 Toxic substances Class 6.1

8 Corrosive substances Class 8

9 Miscellaneous dangerous substances and
articles

Class 9

*Class 2 is divided into subclasses 2.1, 2.2 and 2.3 for reporting purposes.

No transport of substances in Class 6.2, Infectious Substances, took place

during September. Only the quantity, measured in tonnes, of substances in

Class 7, Radioactive Materials, is specified. No information was received

concerning the total activity. The quantity of material in Class 7 transported

during September was 27.5 tonnes. This class has not been presented on

the map due to reasons of security.
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Table 6 Quantities transported by rail in each class

Class Weight (tonnes) Percentage

1 0.1* 0.0

2.1 23,178 11.1
2.2 814 0.4

2.3 7,750 3.7

3 112,370 53.9
4.1 147 0.1
4.2 120 0.1
4.3 2,385 1.1
5.1 25,039 12.0
5.2 213 0.1
6.1 2,721 1.3
6.2 0 0

7 27.5** 0.0
8 20,966 10.1
9 12,580 6.0

Total 208,311 100

*The net weight is given for explosive substances

**No information was received concerning the total activity of material in Class 7.
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Figure 3 Quantities transported by rail in each class
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4 SEA TRANSPORT

4.1 Methods

4.1.1 Data Collection

The information is principally based upon the vessel reporting system (FRS)

of the Swedish Maritime Administration. Everything that is loaded or

unloaded at Swedish ports, with some exceptions, is to be reported to this

system. Twelve shipping companies were exempt from the requirement to

report to the vessel reporting system at the time of the investigation, and

questionnaires were posted to these companies.

The investigation covered September 2006, and 12 questionnaires were

distributed.

4.1.2 Information requested3

The information that the questionnaire requested was:

¶ the UN number of the goods

¶ the quantity despatched, measured in kg or m3

¶ the total activity despatched, with respect to the transport of

radioactive substances

¶ the quantity received, measured in kg or m3

¶ the total activity received, with respect to the transport of radioactive

substances

¶ the despatching port, and

¶ the receiving port.

The quantity transported was specified in kg or m3 as follows:

¶ packages: gross weight (including the packaging)

¶ tank transport: net weight or volume

¶ bulk transport (tankers excluded): net weight

¶ explosive substances and articles: net weight of explosive substance.

3 The questionnaire for sea transport is included here in Appendix I.
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4.1.3 Limitations

The investigation was carried out subject to the following limitations:

¶ tankers have been excluded from the investigation

¶ transport of empty, uncleaned, packaging and tanks was not included

in the investigation.

¶ dangerous goods that have left Sweden or arrived at Sweden are

reported for ports in the Baltic Sea region (excluding Swedish ports).

4.2 Results

4.2.1 Degree of Response

The degree of response was 67% for the questionnaires distributed by post.

This figure does not include information obtained from the vessel reporting

system. It should be noted that information from the vessel reporting system

constitutes a large majority of the total information about sea transport

carried out during the month. Approximately 70% of the information comes

from the vessel reporting system. Information concerning quantity obtained

from the vessel reporting system is given in net weight.

The replies to the distributed questionnaires showed that all of the

companies had carried out transport of dangerous goods during September.

4.2.2 Mapping

The results from the investigation are presented by maps that display the

ports that have loaded and unloaded dangerous goods. The method used to

create intervals of quantity for the maps of ports gave intervals containing

equal counts. The appearance of the maps depends on the method of

defining intervals. It is considered that the use of intervals of equal counts in

this case gives an appropriate image of the flow. Furthermore, each port is

presented in tables showing the quantities of dangerous goods loaded,

unloaded and in total, and showing the quantities of goods in transit that

passed the port. Goods in transit means goods that pass the port without

being handled: they are neither loaded nor unloaded in the port.
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It should be noted that the results presented do not include transport by

tanker ships. One consequence of this is that large quantities of petroleum

products are excluded from the results.

Only the quantity, measured in tonnes, of radioactive substances is

specified, with the exception of information for individual ports presented in

tables. The vessel reporting system does not contain information about total

activity. The replies received from the posted questionnaires included

information about two transports of radioactive materials, and the total

activities of these are presented as a footnote in the tables containing port

information.

The maps describe the situation for Swedish ports. Information is also

presented for the handling of dangerous goods that have left Sweden or

arrived at Sweden to or from ports in the Baltic Sea region. The dangerous

goods classes describe the properties of the dangerous goods. The degree

of danger and the quantity transported have not been combined in a

weighted manner. This means that it is not possible to draw any conclusions

concerning the locations in Sweden at which the risks are highest, based on

the flows of dangerous goods.

4.2.3 Assumptions and Sources of Uncertainty

The maps and tables show tendencies of how transport takes place; they are

not to be regarded as “absolute truth”. The results are affected by a number

of assumptions and observational uncertainties.

¶ Not all shipping companies that transport dangerous goods have

participated in the investigation. Some shipping companies have

decided not to participate in the survey.

¶ Not all dangerous goods that have been transported during the period

of the investigation have been reported to the vessel reporting system.

This was due to the fact that the vessel reporting system was under

development at the time.

¶ Information from the vessel reporting system has been processed to a

certain extent. This was due to the fact that the completeness of

information for certain variables was not sufficiently high. The quantity

of goods, for example, was reported as net weight in all classes, since

reporting of the gross weight variable was not complete.

¶ Seasonal variations may change the result. The results provide an

image of the transport flows for a single month, September 2006, and
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they cannot be scaled up to give annual figures. Scaling up to give

annual figures would require making unjustified assumptions. One

such assumption is that the period of the investigation was

representative for other periods of the year. Another such assumption

is that no changes take place with respect to transport structure during

the year, nor does the demand for dangerous goods change.

Table 7 Classes used to present results in the maps tables and figures
(Maps and tables are presented in Appendix IV)

Class Abbreviation in
table

Sum of all classes Total
1 Explosive substances and articles Class 1

2 Gases Class 2

2.1 Flammable gases* Class 2.1

2.2 Non-flammable, non-toxic gases* Class 2.2

2.3 Toxic gases* Class 2.3

3 Flammable liquids Class 3

4.1  Flammable solids, self-reactive substances and solid
desensitized explosives

Class 4.1

4.2 Substances liable to spontaneous combustion Class 4.2

4.3 Substances that in contact with water emit flammable
gas

Class 4.3

5.1 Oxidizing substances Class 5.1

5.2 Organic peroxides Class 5.2

6.1 Toxic substances Class 6.1

6.2 Infectious substances Class 6.2

7 Radioactive materials Class 7

8 Corrosive substances Class 8

9 Miscellaneous dangerous substances and articles Class 9

*Results for Class 2 are divided where possible into results for subclasses 2.1, 2.2 and 2.3

for reporting purposes.
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Table 8 Quantities of each class handled at ports4

Class Weight (tonnes) Percentage

1 4,532* 2.9

2** 1,340 0.9
2.1 807 0.5
2.2 3,405 2.2

2.3 690 0.5

3 50,542 32.7
4.1 1,297 0.8
4.2 151 0.1
4.3 1,534 1.0
5.1 35,362 22.9
5.2 1,777 1.2
6.1 8,016 5.2
6.2 0 0

7 327*** 0.2
8 25,009 16.2
9 19,913 12.9

Total 154,702 100

*The net weight is given for explosive substances.

**Quantities are presented for Class 2 in cases where the subclasses are not known.

***Only the quantity, measured in tonnes, of radioactive substances is specified. Activities,

measured in Becquerel are not given.

4 Within the Baltic Sea region: ports in Sweden, Finland, Russia, Estonia, Latvia, Lithuania,
Poland, Germany and Denmark.
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Figure 4 Quantities of each class handled at ports5

5 Within the Baltic Sea region: ports in Sweden, Finland, Russia, Estonia, Latvia, Lithuania,
Poland, Germany and Denmark.
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5 AIR TRANSPORT

5.1 Methods

5.1.1 Data Collection

Information has been collected by questionnaires posted to 46 air freight

companies listed in July 2006 by the Swedish Civil Aviation Authority as

being companies with security approval.

The investigation covered September 2006, and 46 questionnaires were

distributed.

5.1.2 Information requested6

The information that the questionnaire requested was:

¶ the UN number of the goods

¶ the quantity despatched, measured in kg or litres

¶ the quantity received, measured in kg or litres

¶ nuclides, the total activity and number of containers for the transport of

radioactive substances

¶ the despatching airport, and

¶ the receiving airport.

The quantity transported was specified in kg or in litres as follows:

¶ packages: gross weight (including the packaging)

¶ explosive substances and articles: net weight of explosive substance.

5.1.3 Limitations

The investigation was carried out subject to the following limitations:

¶ transport denoted by the terms “consumer commodities”, “excepted

quantity” and “limited quantity” was not included in the investigation.

6 The questionnaire for air transport is included here in Appendix I.
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¶ transport of empty, uncleaned, packaging and tanks was not included

in the investigation.

5.2 Results

5.2.1 Degree of Response

The degree of response was 78%. The replies to the distributed

questionnaires showed that 41% of these had not carried out air transport of

dangerous goods during September 2006.

5.2.2 Mapping

The results from the air transport investigation are presented by a map that

displays the airports that have despatched and received dangerous goods.

Only a few airports have handled dangerous goods and the quantities that

have been handled at each airport vary widely. The quantities handled are

thus specified exactly on the map. It has not been possible to apply a general

method of defining intervals in this map.  The intervals have been adapted to

be suitable for the magnitudes of the goods that have been handled. The

appearance of the map depends on the method of defining intervals. The

flows in both directions, outgoing and incoming, have been added, and the

map shows the total quantity of dangerous goods handled at each airport.

The map displays solely the quantities of dangerous goods handled at

airports. The dangerous goods classes describe the properties of the

dangerous goods. The degree of danger and the quantity transported have

not been combined in a weighted manner. This means that it is not possible

to draw any conclusions concerning the locations in Sweden at which the

risks are highest, based on the flows of dangerous goods.

5.2.3 Assumptions and Sources of Uncertainty

The maps and tables show tendencies of how transport takes place; they are

not to be regarded as “absolute truth”. The results are affected by a number

of assumptions and observational uncertainties.
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¶ Not all air freight companies that handle dangerous goods have

participated in the investigation. Some freight companies have

decided not to participate in the survey.

¶ Seasonal variations may change the result. The results provide an

image of the transport flows for a single month, September 2006, and

they cannot be scaled up to give annual figures. Scaling up to give

annual figures would require making unjustified assumptions. One

such assumption is that the period of the investigation was

representative for other periods of the year. Another such assumption

is that no changes take place with respect to transport structure during

the year, nor does the demand for dangerous goods change.

¶ An examination by experts from the Swedish Radiation Protection

Authority (SSI) concerning the transport of goods in Class 7 has

shown that certain information is missing from the investigation. The

results should therefore be viewed with a certain amount of caution.
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Table 9 Classes used to present results in a map, tables and figures
(Map and tables are presented in Appendix V)

Class Abbreviation
in table

Sum of all classes Total
1 Explosive substances and articles Class 1

2.1 Flammable gases* Class 2.1

2.2 Non-flammable, non-toxic gases* Class 2.2

2.3 Toxic gases* Class 2.3

3 Flammable liquids Class 3

4.1 Flammable solids, self-reactive substances and solid
desensitized explosives

Class 4.1

4.2 Substances liable to spontaneous combustion Class 4.2

4.3 Substances that in contact with water emit flammable
gas

Class 4.3

5.1 Oxidizing substances Class 5.1

5.2 Organic peroxides Class 5.2

6.1 Toxic substances Class 6.1

6.2 Infectious substances Class 6.2

7 Radioactive materials Class 7

8 Corrosive substances Class 8

9 Miscellaneous dangerous substances and articles Class 9

*Class 2 is divided into subclasses 2.1, 2.2 and 2.3 for reporting purposes.
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Table 10 Quantities of each class handled at Swedish airports

Class Weight (kg) Percentage
1 391* 1.4

2.1 2 0.0
2.2 557 1.9
2.3 0 0

3 2,304 8.0
4.1 420 1.5
4.2 181 0.6
4.3 0 0
5.1 2 0.0
5.2 4 0.0
6.1 61 0.2
6.2 2 0.0

7 -** -
8 4,747 16.4
9 19,964 69.1

Total 28,882 100

*The net weight is given for explosive substances.

**The total activity in Class 7 was 3,266 GBq, in a total of 237 containers.
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Figure 5 Quantities of each class handled at Swedish airports
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APPENDIX I QUESTIONNAIRES
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APPENDIX II  ROAD MAPS
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