Transportation Infrastructure

 
Dutch Transportation Infrastructure
Railways: total: 2,739 km standard gauge: 2,739 km 1.435-m gauge; (1,991 km electrified) (1998)

Highways: total: 125,575 km paved: 113,018 km (including 2,235 km of expressways) unpaved: 12,557 km (1998 est.)

Waterways: 5,046 km, of which 47% is usable by craft of 1,000 metric ton capacity or larger

Pipelines: crude oil 418 km; petroleum products 965 km; natural gas 10,230 km

Ports and harbors: Amsterdam, Delfzijl, Dordrecht, Eemshaven, Groningen, Haarlem, Ijmuiden, Maastricht, Rotterdam, Terneuzen, Utrecht

Merchant marine: total: 563 ships (1,000 GRT or over) totaling 4,035,899 GRT/4,576,841 DWT ships by type: bulk 3, cargo 343, chemical tanker 41, combination bulk 2, container 56, liquified gas 20, livestock carrier 1, multi-functional large load carrier 8, passenger 8, petroleum tanker 25, refrigerated cargo 32, roll-on/roll-off 16, short-sea passenger 3, specialized tanker 5 (1999 est.) note: many Dutch-owned ships are also operating under the registry of Netherlands Antilles (1998 est.)

 Airports: 28 (1999 est.)

Airports - with paved runways: total: 19 over 3,047 m: 2 2,438 to 3,047 m: 7 1,524 to 2,437 m: 6 914 to 1,523 m: 3 under 914 m: 1 (1999 est.)

Airports - with unpaved runways: total: 9 914 to 1,523 m: 3 under 914 m: 6 (1999 est.)

Heliports: 1 (1999 est.)

Switzerland's Transportation

Railways: total: 4,492 km (1,564 km double track) standard gauge: 3,317 km 1.435-m gauge (3,288 km electrified) narrow gauge: 1,165 km 1.000-m gauge (1,165 km electrified); 10 km 0.800-m gauge (1998)

Highways: total: 71,059 km (including 1,638 km of expressways) (1998 est.) paved: NA km unpaved: NA km

Waterways: 65 km; Rhine (Basel to Rheinfelden, Schaffhausen to Bodensee); 12 navigable lakes

Pipelines: crude oil 314 km; natural gas 1,506 km

Ports and harbors: Basel

Merchant marine: total: 23 ships (1,000 GRT or over) totaling 429,998 GRT/771,227 DWT ships by type: bulk 12, cargo 5, chemical tanker 5, petroleum tanker 1 (1999 est.)

Airports: 67 (1999 est.)

Airports - with paved runways: total: 42 over 3,047 m: 3 2,438 to 3,047 m: 4 1,524 to 2,437 m: 13 914 to 1,523 m: 7 under 914 m: 15 (1999 est.)

 Airports - with unpaved runways: total: 25 under 914 m: 25 (1999 est.)

Transportation Functionalities and Principles
Transportation is a key activity in the logistics value chain as it moves product though the various stages of production and ultimately to the consumer. Transportation is very important to the company because our biggest customer buys 80% of all the products we produce and this customer is located overseas.
Transportation is one of the most visible elements of logistics operations.

Transportation functionality provides two major functions: product movement and product storage.

The major objective of transportation is to move product from an origin location to a prescribed destination while minimizing temporal, financial, and environmental resource costs. Loss and damage expenses must also be minimized. At the same time, the movement must take place in a manner that meets costumer demands regarding delivery performance and shipment information availability.

There are two fundamental principles guiding transportation management and operations. They are economy of scale and economy of distance. Economy of scale refers to the characteristics that transportation cost per unit of weight decreases when the size of the shipment increases. It is generally true that larger capacity transportation vehicles such as rail or water are less expensive per unit of weight than smaller capacity vehicles such as motor or air.

Economy of distance refers to the characteristics that transportation cost per unit of distance decreases as distance increases.

These principles are important considerations when evaluating alternative transportation strategies or operating practices. The objective is to minimize the size of the load and the distance that is shipped while still meting costumer service expectations.

Outsourcing

More and more organizations worldwide are turning to outsourcing as a strategic tool. 

These organizations are recognizing the benefits to be gained from outsourcing. This enables companies to focus on their core business and utilize the expertise of a specialist to add value to their operations.

The shared user approach often leads to cost reductions because economies of scale are utilized, an important benefit for customers in the face of ever-increasing competition. Resources can also be switched easily to meet changes in clients' needs, allowing firms to react quickly to market developments. Storage capacity can also be increased or decreased according to demand, thereby keeping overheads to a minimum.

Outsourcing is:

 "An arrangement whereby a third party provider assumes responsibility for performing information systems functions at a pre-determined price and according to predetermined performance criteria." 

These definitional statements highlight the features that are the essential aspects of outsourcing, namely:

· size and duration of contract;

· transfer of assets; and

· breadth of responsibilities.

Reasons For Outsourcing 

There are many factors involved in the outsourcing equation, and the importance given to them will depend on the circumstances of each case.

 Cost Savings
 Outsourcing can reduce both fixed and recurrent costs.

Focus On Core Business
Outsourcing can allow a client organization to focus on its core business.

Access To Skills
Client organizations can gain access to the skills they require as and when they are required, and can call on resources of the supplier for highly specialized skills and/or in unusual situations.

Access To Technology
Many organizations find keeping up with technical developments in computing and communications very difficult. Operational decisions in regard to the operation of computing and communications are often adversely effected by a lack of in-depth knowledge of the full range of technical options available. This can lead to using inappropriate technology and/or inappropriately using technology.

Flexibility
Many organizations find that they bear high fixed costs to cover an unbalanced workload. Maintaining the level of equipment and human resources required to cover workload peaks can leave an organization with unfertilized resources for a significant proportion of the time. Outsourcing the workload peaks can bring considerable savings.

Accountability
Formalizing service delivery brings greater accountability. A well-written contract can clarify responsibilities and sharpen management focus on key deliverables (14) at project, operational and tactical levels. A further outcome of this formalization can be a greater focus on service quality, and a consequent quality improvement.

Many of these advantages can accrue just from the process of examining the outsourcing option, as a consequence of self-examination and formalization. That is to say that they can accrue without outsourcing per se.

Chemical companies and transportation outsourcing

Large chemical companies may have their own fleet of tankers to carry their product to the customer; or the customer may have his own vehicles for collecting the chemicals.  Smaller companies, however, may find it more economical to hire the services of a transport company instead. 

Our company will hire the services of a transport company.

Transport Companies

Transport companies also called a “freight company” or “Haulage Company” own a large fleet of vehicles (vans, lorries, tankers) for transporting goods around the country, or overseas.

Companies who specialize in tanker transportation will have a fleet of 


• 
Tankers for road transport      
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• 
 Tankers which can be hoisted on and off ships or goods trains
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• 
 Lifting equipment
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•    possibly a tank farm.
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The goods transported could range from foods to chemicals. Specialized forms of transport are needed for radioactive materials. Our company is mainly concerned with the transport of hazardous chemicals.

The services of a transport company can be hired to move goods from one place to another:
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                          from the                                                       to the 

                    collection point                    -                     delivery point

                           (or load)                                                 (or discharge)

The customer who contracts the services of the transport company could be either the collection point company, or the discharge point company. In this case our company is the point company that will be contracting the transport company. 

DDP terms

We transport our chemical sebacic acid to our costumer in Switzerland on DDP terms: DELIVERED DUTY PAID
Seller has goods available in country of import and bears all costs and risks including duties, taxes, and other charges related to delivery, cleared for import. While EXW represents minimum obligation for the seller, DDP represents the maximum obligation. 

The seller delivers the goods, with import duties paid, including inland transportation from import point to the buyer's premises.

Transportation regulations in the chemical industry
The chemical industry is one of the most highly regulated industrial sectors. This is important in ensuring that our products can be used safely. Good regulation is vital to instill public confidence and maintain good business performance. 

What our customers expect from our logistics system is easy to sum up: They want the products they have ordered to be delivered punctually and in the correct amount and quality. To achieve this, high safety standards must be observed by the carriers who transport our goods - most of whom are independent. Our comprehensive safety tool is the Safety and Quality Assessment System (SQAS), a standardized assessment system jointly developed by members of the European Chemical Industry Council (CEFIC). We use SQAS reports to identify staff training levels, response times during emergencies, vehicle equipment and whether carriers have security plans in place. Only if we are sure that a transport company meets all requirements do we trust it with our products.
Many companies that ship dangerous goods are committed to the Guiding Principles of Responsible Care®.
As part of its commitment to Responsible Care, the chemical industry makes every effort to transport and handle its goods in a safe way and in full accordance with the relevant regulations. The chemical industry’s efforts to deliver a continuous improvement in its safety standards are showing good results. Numerous initiatives have been taken by Cefic to drive this improvement.

At the same time Cefic promotes the application of industry best practices and the optimal use of the available logistics resources to ensure the sustainability and competitiveness of chemical logistics in Europe.

What is Cefic?

Cefic is the umbrella organization and the voice of the European chemical industry. It stands for some 40.000 large, medium and small companies, which employ about 1.7 million people directly, representing about 7% of the work force in manufacturing industry. 

98% of the number of enterprises operating in the EU chemical industry have less than 500 employees and may be considered as small and medium-sized enterprises. 

With an estimated Euro 527 billion, the European Chemical Industry is the world's largest chemicals producer. 

With a trade surplus of some Euro 70 billion, the EU chemical industry enjoys the largest trade surplus in the manufacturing industry.

To help prevent chemical transport accidents, Cefic has developed Safety and Quality Assessment Systems (SQAS). SQAS are systems to evaluate the safety and quality performance of transport companies and other logistics service providers by standardized assessments carried out by independent inspectors.

Both the chemical industry and its partners in the transport industry have great concern for all aspects of safety. The chemical industry considers safe transportation of its products as an integral part of the Responsible Care initiative. Continuous efforts to improve road transport safety are therefore part of the overall aim to improve safety performance of both the chemical industry and the transport industry. Chemical federations and individual chemical companies have for years been involved in promoting projects with the transport companies, aimed at improving road transport safety.

Over the past fifteen years transport companies working for the chemical/petrochemical industry have heavily invested in documented management systems and procedures, improved equipment and extensive training programmes, leading to a significant decrease in the number of road transport accidents. The introduction of the Cefic Safety and Quality Assessment System (SQAS) in 1995 further improved the safety performance of chemical transport operations.

Transporting the Sebacic acid from our warehouse to Switzerland. 

Tankers can be loaded onto ships, by crane, I.S.O. tanks can also be hoisted onto trains, for long distance transport of chemicals.

Intermodal vehicles can also be used - these are trailers, which can be either lifted or driven onto trains.
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This form of rail travel is particularly useful for transporting chemicals within Europe, because some countries discourage the transport of chemicals by road. 

Switzerland actively encourages hauliers to use rail.
There are commercial benefits that rail freight can offer, these include:

· Reliable, consistent departure and arrival times giving predictability.

· Known transit times to plan around.

· High maximum payload capacity.

· Reduced exposure to driver's hours and working time directive issues.

· Excellent load security.

· Protection from the effects of road congestion.

· Less direct exposure to fuel price variance
Many successful parcel and pallet networks survive because of the efficiency of scheduled collection and departure times of trunk vehicles at the core of their business. The key feature of rail is that by its very nature it has to run to a timetable therefore the opportunity exists to build into the supply chain a ‘core’ trunk by rail, just as international parcel businesses build networks around their scheduled air freight movements.

With planning & minor modification to distribution patterns within a supply chain the advantages of rail can be substantial. The big advantages come where distribution centre and consolidation activity happen at a location which is directly rail connected, removing entirely the cost of onward road distribution. More specific advantages are:

· Pallets can be loaded higher and suffer less packaging damage due to the smoother ride of rail.

· Per pallet, unloading is up to 15% more efficient from a rail wagon than HGV.

· Congestion is reduced at the distribution centre where in and outbound vehicles no longer juggle using the same loading docks.
The timetabled nature of rail freight means that a robustly configured and well-managed operation will provide regular, predictable and reliable service.

As with every other partner in the supply chain, improvement in the level of service received from rail freight companies comes as a result of good communication between customer and service provider. Each has to understand the level of service required from one another, from provision of appropriate wagons to the importance of presenting a loaded train to the network in time to meet a booked slot.

In pure performance terms train speeds vary between 60mph up to 110mph for premium parcel freight although improving technology, wagon design and investment in locomotives mean service speeds are increasing all the time.

Transport Company - Hupac Intermodal NV

Albert Plesmanweg 151

3088 GC Rotterdam
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Hupac - Leading in Intermodal transport across the Alps

9 companies, 3000 rail wagons, 13 proprietary locomotives, 10 directly managed terminals, management software and IT systems developed internally: these are the figures that classify Hupac as one of the leading companies of Intermodal European transport.

Hupac offers exclusive services, quality and environmental protection guaranteed by international certifications, constant attention to the needs and requirements of customers, continuous commitment in the development of technology, competence and reliability in all aspects of Intermodal transport.

Hupac also directly manages 10 Intermodal terminals located in Switzerland, Italy, Germany and The Netherlands.

In the field of information technology, Hupac has developed Goal, an integrated software for European Intermodal transport, and Cesar, an information system specific for the customers of combined transport.

Hupac has always placed a strong emphasis on the development of environmentally friendly transport services and on the need of protecting the fragile and delicate Alpine environment.

 Hupac was the first European Intermodal operator to be awarded, in 1997, the ISO 14001 environmental certification (EMS Environmental Management System).

This certification enables Hupac to guarantee transport services that comply with the needs of the environment.

The process of transporting the Sebacic acid to Switzerland
The chemicals will be loaded into the tankers at our warehouse by Hupac and then loaded on to the train in which it will be transported to Switzerland. There it will be unloaded off the train and shipped to the costumer’s warehouse by a road tanker.

This form of transport is called Intermodal transport. Door-to-door via a sophisticated combination of ‘European’ modes of transport. Pre and post transport by truck. Longer distances by rail, pipeline, inland barge or short sea/feeder. Highly cost-efficient and a safeguarded environment.

The European Union supports the use of Intermodal transport. By intelligently combining different modes of transport, the quality of logistics is improved and costs are reduced. Intermodal transport helps to bring down road congestion, unburdens transport companies and offers costs reductions to all parties involved.

Intermodal transport:

· Requires fewer drivers

· Enhances productivity over long distances

· Requires fewer investments in fleets of vehicles

· Requires fewer circulating vehicles

· Requires less capital immobilization

· Enhances the useful life of vehicles

The Hupac Intermodal Shuttle Net is the "unaccompanied" Intermodal transport network that links the main economic areas of Europe by means of a fast, safe, affordable and environmentally friendly system.

Shuttle Net offers:

· Terminal-to-terminal transport

· without intermediate stops

· One or more departures per day 

· at set times

· Transport via the large European 

· hub terminals to optimise logistics

· One-stop-shop with the main

· European intermodal networks

· IT system for real time

· tracking & tracing

The Gateway system enables containers to be loaded on different trains and forwarded to farther destinations, thus extending the advantages of Intermodal transport even to peripheral economic areas.

Combined or intermodal transport enables you to transfer containers from the place of origin to their final destination by combining two ore more different means of transport: by road, rail, sea and air. As transport by road is used only for local delivery, this system offers clear advantages in terms of costs, management of personnel and vehicles, and environmental protection.

Unaccompanied combined transport

This method combines transport by road and rail. Shipments are transported by road along short distances from the place of origin to the terminal and from the terminal to their final destination. The long route between the two terminals is covered by rail. Drivers work near the terminal only.

Hupac guarantees the advantages of combined transport through its Shuttle Net service, one of the largest in Europe in terms of frequency and capillarity of connections.

Advantages

· It is competitive over transalpine routes starting from 300 km

· Highly reliable and punctual trains

· Predictable costs that can be easily calculated in advance

· No risk of accidents or unexpected stops

Continental services
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· Terminal-to-terminal transport

· Connections between Europe's major economic areas

The distance from Rotterdam to Bern, the capital of Switzerland is 591 km.

The sebacic acid is stored in woven plastic bags. Each bag contains 1000kg of white granules. The bags are stored in the warehouse to be transported to Switzerland by the transport specialist.

Bags of sebacic acid at Shokchem’s warehouse
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Handling of bags of Chemicals
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The bags are loaded into the containers by forklift

BULK CONTAINER CHEMICAL TRANSPORTATION

Hupac uses Bulk Containers for the transportation of chemicals and other products. These units are generally 20ft and 30ft long. These units are built to international standards.

The method of loading is generally through hatches in the roof of the container of which there are four. The method of discharge can vary and depends whether the units are being tipped or use a different method of discharge
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The containers are then loaded onto the truck o be transported to the rail terminal

Handling of containers

[image: image13.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Loading of containers onto truck with crane
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Hupac Terminal- Loading and unloading
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The containers are taken off the truck and loaded onto the train to be transported to Switzerland.

Hupac Terminal -Loading container on train in Rotterdam
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At the terminal in Switzerland the container is taken off of the train and loaded on a truck to be transported to the warehouse of our costumer. There the bags will be unloaded out of the container by forklift and placed in the warehouse.

Hupac Terminal -Unloading container off the train onto the truck in Switzerland
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Bags in container
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Loading off by forklift
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What happens during the transport of chemicals
Transport is necessary for products to reach consumers and the raw materials to the production site. The transport and storage of dangerous chemicals and goods has increased with technical development and production development.

An accident occurring during the transport of dangerous goods can lead to catastrophic consequences: laws and recommendations have been established to protect the society and the environment. But they can not be effective if you, whether you are an employer, worker, transporter or inspecting authority, do not share the responsibility and follow existing recommendations and guidelines of transport and storage, in order to avoid unnecessary risks.

The hazardous properties of products or chemicals should be clearly stated so that people of all stages of the transport chain are aware of them. This information should always follow the goods so that people can recognize the risks, avoid accidental mishandling and have the right kind of the personal protection at their disposal in case of leakage.

Dangerous goods can be transported without causing unnecessary hazards if handled properly and with care.

Dangerous goods
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Dangerous goods can be explosive, flammable, toxic, radioactive, corrosive or harmful in some other way to humans, animals or the environment. Here the environment includes also other goods in transport, the vehicle, buildings, soil, roads, air, waterways and nature in general.

The empty containers and packages of dangerous goods can present the same hazards as the chemical substance or product they contained and should also be regarded as dangerous goods.

Sebacic acid is a dangerous good.

To avoid harmful or dangerous circumstances recommendations and instructions for the handling, storage and transport of dangerous goods must be clear and unambiguous. Transport of dangerous goods does not pose under normal conditions a greater danger than any other transported goods if the responsible persons in the transport chain respect the existing recommendations and laws and respect the type of the hazards of the cargo.

Transport and storage of dangerous goods
Whenever dangerous goods are transported certain measures should be taken to ensure that the potential risks are adequately communicated to all who may come into contact with the goods in the course of the transport. This can be accomplished through marking and labeling of packages to indicate the hazards of the consignment, through including relevant information in the transport documents, and by placing placards on the transport units: containers and vehicles.

Labelling for transportation    

When combined road/rail/road transport is used and the driver or towing vehicle does not accompany the load during the rail transport, pay special attention to ensure that the road vehicle for the final leg of the transport is properly marked with the appropriate warning plates and carries the appropriate TREM card.

Safety card for Sebacic acid can be seen in Appendix.

Classification

There are two basic classifications of goods transported by tanker :-


• 
 chemical


• 
 food

 Each classification has its own cleanliness and environmental standard. Vehicles carrying these two types of products are never cross-used! 

 Chemical tankers for liquids and powders are never cross-used with gas tankers, which are built to withstand high pressures.

Within the chemical classification, there are nine different categories, defined by the United Nations Regulations. ("Recommendations on the Transport of Dangerous Goods" Model Regulations, 10th revised edition. New York & Geneva 1997). These include very hazardous, environmentally hazardous and radioactive.
Sebacic acid is classified as Division 4.1 . Inflammable solids, Symbol (flame): black; Background: white with vertical stripes
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Class 4.1: Flammable solids

This class consists of solids which are readily combustible, those which may cause or contribute to fire through friction, and self-reactive substances. Sulphur and red phosphorus are common hazardous substances in this class. Examples of self-reactive compounds are azocarbamides, benzene sulphohydrazine and diazonium salts. Sawdust, hay and paper are not spontaneously flammable but are in this class because of incompatibility requirements in loading procedures.

When flammable solids are handled there is a possibility of large amounts of dust being released in the air. These mixtures of dust and air can lead to a dust explosion.

Many flammable solids give off hazardous fumes when they burn. For example, the fumes of burning sulphur or red phosphorous are toxic and corrosive.

The decomposition of self-reactive substances can be initiated by heat, contact with catalytic impurities (acids, bases, heavy metal compounds), friction or impact. Decomposition may result in the emission of toxic gases and vapours. In order to ensure safety during transport, a self-reactive substance may be desensitized using a diluting agent compatible with the substance.

Labels, marking, documents
Each package should be marked with the appropriate shipping name, hazard class and UN number, followed by packing group reference:

	ACETONE 3 UN 1090 II


Detailed instructions on how dangerous goods should be classified and packed are given in international agreements and national provisions.

Labels should be placed on containers and vehicles so that they are clearly visible.

During the transport of dangerous goods, the appropriate warning labels, based on the classification of dangerous goods into the 9 classes described in the appendix, should be on every single package.

Only one danger class label should normally be fixed on a package. However, if the substance or article presents more than one significant risk, such as fire and poisoning, the package should bear labels indicating important subsidiary risks.

Vehicle requirements

Transport by road may take place as bulk materials, or in containers and tanks.

The detailed technical requirements for different transport  methods are usually given in national regulations.

The transporter should check that the following documents are attached:

· transport document (letter of consignment);

· declaration that the packing and labeling is properly done;

· transport emergency card (instructions in writing in case of accident or emergency that  may occur during transport);

· driver's training certificate;

· certificate of approval given by technical inspection for the tank and vehicle;

· labels and placards for the vehicle;

· packing certificate of the container.
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Every transport unit carrying dangerous goods should be equipped with:

· fire-fighting appliances (chosen according to the type of load);

· tool kit for emergency repairs to the vehicle;

· at least one scotch (mechanical brake) of a size suitable for the weight of the vehicle and the size of the tire;

· two amber lights independent of the electrical system of the vehicle;

· placards, according to the transported goods;

· protective equipment (for personal protection, absorbing material for spills, etc.).
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Transport order, booking

Whether the batch contains dangerous goods should be declared already at accepting a transport order. If the batch does or is suspected to contain dangerous goods, the consignor should be reminded of the need to label the goods according to regulations and to prepare documents, which include instructions in the local language in case of emergency or spillage.

Some companies have developed checklists of different aspects of information, which the consignor can use to describe the load in order to facilitate the communication between different stages of the transport chain.

If the cargo is transported in a tank-container or as bulk transport, a special check should be made that the vehicle is properly equipped, that proper placards are chosen, that the vehicle, its pipes and connections are empty and clean, and that the protective equipment is intended for those hazards the transported goods can cause (such as provision of the right type of filter for the driver's gas mask).

Loading

Before leaving the loading place all documents should be checked. Always remove old documents from the vehicle to avoid any misunderstanding in case of an emergency. See that the documents are completed. If passing through customs, check that the emergency instructions are written in the appropriate languages. The packages and containers should not be broken, and the actual amount should be the same as stated in the documents. Dangerous goods should always be well attached to avoid load  movements during transport and they should be loaded away from food and animal feedstuffs.  Attach the placard to the vehicle.
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Remember grounding to avoid static electricity, and  personal protective equipment when loading dangerous goods in/from tank-containers. A sketch of the load showing where the dangerous goods are situated could save time in unloading.
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Unloading and re-transport

A check should be made that the documents are always attached to the goods. To avoid unnecessary risks an intermediate storage should be planned, according to the class to which the goods belong, to avoid contacts between incompatible chemicals. A checklist for re-transport helps the workers in the storage area and enhances safety.

Some dangerous goods must be under surveillance at all times, such as explosives and organic peroxides. Some other dangerous goods need limited surveillance while parked in a restricted area or isolated place if the amount exceeds specified quantities.

Delivery

You should check that loaded dangerous goods have not moved and that the packages/containers are not leaking. Follow cleaning instructions described in the attached documents in case of a spillage.

Dangerous goods can be delivered only to the authorized persons and should not be left without surveillance.

Check that the name(s) of the goods and the amounts correspond to those in documents. In the case of liquids being transported in a tank-container, check that connections and pipes are not leaking. Supervise the unloading to avoid an overflow.

The documents are given to the receiver of the cargo. Remember to remove the placards when they are no longer needed.
Responsibilities
It is the responsibility of the consignor to see that

· goods are classified according to national and international regulations;

· the limitations on the transport of certain goods are respected;

· the goods are properly packed and marked;

· the appropriate documents are attached to the goods.
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The responsibilities of the transporter are

· to equip the vehicle to meet national and international regulations;

· to see that the workers and drivers are trained to transport dangerous goods;

· to plan the transport, e.g., to select routes avoiding dense residential areas, and to  arrange supervision during parking.
The driver of a vehicle is responsible for

· having necessary documents for the load at hand;

· accepting only undamaged, marked or labelled packages and containers;

· checking that he is well informed about the transport details;

· following the instructions given, such as the use of personal protective equipment, and  not undertaking certain tasks alone.

Transport documentation

Several documents are required to perform each transport movement. The three primary types are bills of lading, freight bills, and shipping manifests.

Transport Document 


Transport Document is known as the following terms

· Bill of Lading is a term used in ocean transport

· Waybill or Consignment Note used in air, rail or sea transport

· Receipt in postal courier delivery 

A bill of lading is a document which is issued by the transportation carrier to the shipper acknowledging that they have received the shipment of goods and that they have been placed on board a particular vessel which is bound for a particular destination and states the terms in which these goods received are to be carried. Separate bills of lading are issued for the inland or domestic portion of the transportation and the ocean or air transportation, or a through bill of lading can be obtained covering all modes of transporting goods to their destination.

Bills of lading, whether inland or ocean, can be issued in either non-negotiable (straight) form or in negotiable form. If the bill of lading is specified as being non-negotiable, the transportation carrier must deliver it only to the consignee named in the bill of lading, thus the bill of lading acts both as a receipt of goods and as an agreement to transport these goods to a specific destination and consignee in return for payment of the transportation charges. If the bill of lading is specifically labeled as being negotiable, ownership to the goods and the right to re-route the shipment are with the person who has ownership of the bill of lading properly issued or negotiated to it. Such bills of lading are issued to shipper's order, rather than to a specific, named consignee. Where collection and payment is through banking channels, such as under a letter of credit or documentary collection, negotiable bills of lading are required (except for air shipments). The exporter must endorse the bill of lading and deliver it to the bank in order to receive payment.

The documentation for the transport of dangerous goods should contain:

Transport document containing


• 
 the appropriate shipping name;


• 
the Class and, when assigned, the category in this class of the goods;


• 
the UN number and, where assigned, packing group for the substance;


• 
the total quantity of dangerous goods covered by document (by volume, mass, or net  explosive content, as appropriate);


• 
the name and address of the consignor and the consignee.

In addition:


• 
 other elements of information deemed necessary by national authorities, such as flash  point;


• 
if dangerous waste is transported for disposal, the proper shipping name should be  preceded by the word "WASTE".

Declaration or certificate that the consignment offered can be accepted for transport, and that the goods are properly packed, marked and labelled.

Example of a dangerous goods not is included in the Appendix.

List of Documentation for exporters
Exporters should seriously consider having the freight forwarder handle the formidable amount of documentation that exporting requires; freight forwarders are specialists in this process. The following documents are commonly used in exporting; which of them are actually used in each case depends on the requirements of both our government and the government of the importing country.


• 
Commercial invoice. As in a domestic transaction, the commercial invoice is a bill for the goods from the buyer to the seller. A commercial invoice should include basic information about the transaction, including a description of the goods, the address of the shipper and seller, and the delivery and payment terms. The buyer needs the invoice to prove ownership and to arrange payment. Some governments use the commercial invoice to assess customs duties.


• 
Bill of lading. Bills of lading are contracts between the owner of the goods and the carrier (as with domestic shipments). There are two types. A straight bill of lading is nonnegotiable. A negotiable or shipper's order bill of lading can be bought, sold, or traded while goods are in transit and is used for letter-of-credit transactions. The customer usually needs the original or a copy as proof of ownership to take possession of the goods.


• 
Consular invoice. Certain nations require a consular invoice, which is used to control and identify goods. The invoice must be purchased from the consulate of the country to which the goods are being shipped and usually must be prepared in the language of that country.


• 
Certificate of origin. Certain nations require a signed statement as to the origin of the export item. Such certificates are usually obtained through a semiofficial organization such as a local chamber of commerce. A certificate may be required even though the commercial invoice contains the information.


• 
 Inspection certification. Some purchasers and countries may require a certificate of inspection attesting to the specifications of the goods shipped, usually performed by a third party. Inspection certificates are often obtained from independent testing organizations.


• 
Dock receipt and warehouse receipt. These receipts are used to transfer accountability when the export item is moved by the domestic carrier to the port of embarkation and left with the international carrier for export.


• 
Destination control statement. This statement appears on the commercial invoice, ocean or air waybill of lading, and SED to notify the carrier and all foreign parties that the item may be exported only to certain destinations.


• 
Insurance certificate. If the seller provides insurance, the insurance certificate states the type and amount of coverage. This instrument is negotiable.


• 
Export license. (when needed).


• 
Export packing list. Considerably more detailed and informative than a standard domestic packing list, an export packing list itemizes the material in each individual package and indicates the type of package: box, crate, drum, carton, and so on. It shows the individual net, legal, tare, and gross weights and measurements for each package. Package markings should be shown along with the shipper's and buyer's references. The packing list should be attached to the outside of a package in a waterproof envelope marked "packing list enclosed." The list is used by the shipper or forwarding agent to determine (1) the total shipment weight and volume and (2) whether the correct cargo is being shipped. In addition, customs officials (both local and foreign) may use the list to check the cargo.

Documentation must be precise. Slight discrepancies or omissions may prevent merchandise from being exported, result in exporting firms not getting paid, or even result in the seizure of the exporter's goods by local or foreign government customs. Collection documents are subject to precise time limits and may not be honored by a bank if out of date. Much of the documentation is routine for freight forwarders or customs brokers acting on the firm's behalf, but the exporter is ultimately responsible for the accuracy of the documentation. 

APPENDIX

ANNEX 1.

COMMON RULES THAT APPLY TO TRANSPORT OF DANGEROUS GOODS: 


• 
Read the transport document(s) before loading in order to master the loading and to know  what to do in case of an accident or spill


• 
Do not leave the vehicle containing dangerous goods unattended


• 
Loading and unloading of some dangerous goods in public places requires the presence of  or notice to authorities (police, customs)


• 
Do not take passenger(s)


• 
No smoking during loading operations, or close to a vehicle that is waiting to be  unloaded, or inside the vehicle


• 
Never use open flames of any kind in the area where there are dangerous or unknown goods


• 
Do not keep engines running when they are not needed for loading (pumping, lifting...)


• 
See that the goods, the names and the amount are the same in reality as in the enclosed  documents


• 
See that dangerous goods do not come into contact with food and feedstuff


• 
See that the labels are placed on the dangerous goods and on the vehicle


• 
Separate dangerous goods from other goods that are transported and place them properly  (make a sketch where they are located in the vehicle)


• 
See that the load can not move during the transport (well fixed, no oil on floor that  would make it slippery)


• 
See that there is available the necessary equipment to conduct (un)loading and transport  safely (e.g. grounding cables, personal protection equipment)


• 
Do not accept for transport damaged dangerous goods or leaking packages or containers


• 
Drivers have no right to open packages or containers of dangerous goods

ANNEX 2.
If following QUANTITY LIMITS for dangerous goods that are packed and distributed in a form intended or suitable for sale through retail agencies for consumption for purposes of personal care or household use may, be exempted from marking of the proper shipping name and UN number on the packaging and from the requirements for a dangerous goods transport documents.

List of values for quantity limits for personal care and household use: (from UN Recommendation on the Transport of Dangerous Goods)
	Class

	Packing group

	State
	Maximum quantity per inner packaging

	2

2

3

3

4.1

4.1

4.3

4.3

5.1

5.1

5.2*

5.2*

5.2*

5.2*

6.1

6.1

6.1

6.1

8

8

8

8
	-

-

II

III

II

III

II

III

II

III

II

II

II

II

II

II

III

III

II

II

III

III
	Gas

Gas

Liquid

Liquid

Solid

Solid

Liquid or solid

Liquid or solid

Liquid or solid

Liquid or solid

Solid

Liquid

Solid

Liquid

Solid

Liquid

Solid

Liquid

Solid

Liquid

Solid

Liquid
	120 ml* (maximum inner volume in metal or  plastic packaging) 

120 ml (maximum inner volume in glass packaging)

1 litre (metal),  500 ml (glass or plastic)

5 litres

500 g

3 kg

500 g

1 kg

500 g

1 kg

 100 g

25 ml

500 g

125 ml

500 g

100 ml

3 kg

1 litre

1 kg

500 ml*

2 kg

1 litre


* special provisions according to the type of substance, the package material and size.

Example: Quantity limitations for class 9

	UN Number
	Proper shipping name
	Maximum quantity per inner packaging

	1941

1990

2071
	Dibromodifluoromethane

Benzaldehyde

Ammonium nitrate fertilizers
	5 litre

5 litre

5 kg


ANNEX 3.

GOODS REQUIRING SUPERVISION

Compiled from the European Agreement concerning the international carriage of dangerous goods by road (ADR).

The lists of goods and substances in different classes presented below are not comprehensive.

Transport units carrying dangerous goods in quantities above the values indicated should be supervised or, alternatively, may be parked unsupervised in an isolated location in the open at a secure depot or factory premises.

	Class
	Goods
	Weight requiring surveillance xxx kg surveillance
	Nature of surveillance

	1. Explosives:
	All explosive loads
	over 50 kg
	all the time

	2. Gases:
	
	
	

	Toxic or corrosive:
	Boron trifluoride and fluorine
	1000 kg
	limited

	
	Ammonia, chlorine, chlorine trifluoride, hydrogen bromide,  hydrogen chloride, methyl bromide, nitrogen oxides, phosgene, sulphur dioxide, tungsten  hexafluoride
	1000 kg
	limited

	Toxic and flammable:
	Arsine, dichlorosilane, dimethylamine, dimethylsilane,  ethylamine, hydrogen selenide, hydrogen sulphide, methylamine, methyl chloride, methyl  mercaptan
	1000 kg
	limited

	Chemically unstable, toxic:
	Cyanogen, cyanogen chloride, ethylene oxide, hydrogen  iodide (anhydrous), methyl vinyl ether, trifluorochloroethylene (R1113), vinyl bromide
	10000 kg
	limited

	Chemically unstable:
	1,2-butadiene, 1,3-butadiene, vinyl chloride
	10000 kg
	limited

	Deeply-refrigerated (cryogenic) liquified:
	Argon, carbon dioxide, helium, nitrous oxide (N2O),  oxygen
	1000 kg
	limited

	Deeply-refrigerated (cryogenic) liquified, flammable:
	Ethane, ethylene, natural gas
	10 000 kg


	limited

	3. Flammable liquids:
	
	
	

	Flash point below 21oC, not toxic:
	Acetaldehyde, vinylidene chloride, methyl isopropyl ether,  methyl formate, isopentane, ethyl ether, isoprene, propylene oxide, normal pentane, petroleum ether, benzene, cyclohexane, ethylbenzene(techn.), hexanes, octanes, toluene, propylene dichloride, isopropanol, acetone, methyl ethyl ketone, ethyl acetate, methyl  acetate, vinyl acetate, ethyl acrylate, methyl methacrylate, propyl mercaptan, thiophene,  solutions containing nitrocellulose 20%-55%,

solutions of 1%-5%  nitroglycerine
	10 000 kg

5000 kg
	limited

limited

	Flash point below 21oC, toxic:
	Acrylonitrile, acetonitrole, ethyleneimine, methyl isocyanate, allylamine 1,2-dimethylhydrazine, pyridine, chloroprene, allyl chloride,  1,2-dichloroethane, acrolein, methanol, carbon disulphide, ethyl mercaptan, some  pesticides
	5000 kg
	limited

	Flash point below 21oC, corrosive:
	Some chlorosilanes, isopropylamine, n-propylamine, aqueous  solutions (having a boiling point less than 35oC) of dimethylamine and of ethylamine, 1,1-dimethylhydrazine, sodium methylate, acetyl chloride
	10 000 kg
	limited

	4.1 Flammable solids:
	
	1000 kg
	limited

	Explosive substances in the nonexplosive state
	Musk xylene (UN No 2959)
	100 kg
	limited

	Self-reactive substances
	only UN No 2951, 2954, 2970, 2971, 2972, 2973, 3033, 3034,  3040, 3041, 3042, 3043
	1000 kg
	limited

	Self-reactive substances
	Azonium zinc chlorides (UN No 3035-3039)
	100 kg
	limited

	Self-reactive substances
	Valeronitriles (UN No 2953 and 2955)
	
	all the time

	4.2. Substances liable to spontaneous combustion:
	Pyrophoric organic or inorganic solid n.o.s. (UN No 2846),  pyrophoric organic or inorganic liquid n.o.s. (UN No 2845), white or yellow phosphorus, calcium (pyrophoric), dry metal catalyst, titanium trichloride (pyrophoric), aluminium  borohydride, diethylzinc, magnesium diphenyl, metal alkyls n.o.s., metal alkyl halides  n.o.s., metal alkyl hydrides n.o.s.
	10 000 kg
	limited

	5.1. Oxidizing substances:
	Aqueous solutions with more than 60% hydrogen peroxide  (stabilized), perchloric acid, bromine pentafluoride, bromine trifluoride, iodine pentafluoride, potassium peroxide, sodium peroxide, oxidizing solid or liquid, toxic or corrosive n.o.s.
	10 000 kg
	limited

	5.2. Organic peroxides:
	UN No 3111 and 3112 type B

 UN No 3101 and 3102 type B,

 UN No 3113 and 3114 type C

 UN No 3103 and 3104 type C

UN No 3115 and 3116 type D

 UN No 3105 and 3106 type D,

3117 and 3118 type E
	500 kg

1000 kg

2000 kg

5000 kg
	All the time

limited

limited

limited


	Toxic substances:
	
	
	

	Highly toxic, flash point below 21oC
	Hydrocyanic acid (completely absorbed by an inert porous  substance or in the liquid state), solution of hydrocyanic acid which meet the given criteria, iron pentacarbonyl, nickel tetracarbonyl
	1000 kg
	limited

	Highly toxic, flash point 21oC or more
	Acetone cyanohydrin, allyl alcohol, dimethyl sulphate,  chloropicrin, thiophenol
	1000 kg
	limited

	Highly toxic, in contact with water or acids emit toxic gases
	Solid cyanides or complex cyanides and their solutions,  aluminium phosphide, magnesium phosphide
	1000 kg
	limited

	Highly toxic
	Liquid arsenical compounds, arsenic trichloride, selenates, selenites, osmium tetroxide, tetraethyl lead, tetramethyl lead
	1000 kg
	limited

	Highly toxic, used as pesticides, rodenticides
	Demphion, Demeton, Demeton-O, Dimefox, Disulfoton, EPN,  Ethopropos, Fenamiphos, Fensulfothion, Fonofos, Mephosfolan, Mevinphos, Oxydisulfoton,  Paraoxon, Parathion, Phorate, Pyraoxon, TEPP, Trebufos, Thionazin, Endrin, Isobenzan,  Cycloheximide, Aldicarb, Promurit, Strychnine, Brodifacoum, Chlorophacinone, ANTU,  Norbormide
	1000 kg
	limited

	Toxic, flash point 21oC or more
	Aniline, benzonitrile, N,N-dimethylaniline, chloronitrobenzenes, dinitroanilines, dinitrotoluenes, nitrobenzene, phenylhydrazine, toluidines, xylidines, aldol, phenol, benzoquinone, cresols, diethyl sulphate, xylenols,  ethyl bromide, chloroform, chloral, carbon tetrachloride, trichlorobutene, cyclohexyl  isocyanate, phenyl isocyanate, 2,4-toluylene di-isocyanate, 3,4-dichlorophenyl isocyanate,  tosyl isocyanate, thioglycol, triethyl phosphine, triethylene phophoramide, benzoyl  cyanide
	5000 kg
	limited

	Toxic, in contact with water or acids, emit toxic gases
	Sodium azide, zinc phosphide
	5.000kg
	limited

	Toxic
	Dibutyl tin chloride, arsenic trichloride, arsenic pentoxide, various arsenites, mercuric acetate, mercuric chloride, mercury nitrates,  selenium disulphide, selenium dioxidevanadates
	5000 kg
	Limited

	Toxic, used as pesticides, rodenticides
	Chlorfenvinphos, Chlormephos, Demeton-S-methyl, Dialifos,  Dichlorvos, Dicrotophos, Dioxathion, Endothion, Ethion, Mecarbam, Methamidophos,  Methidathion, Monocrotophos, Oxydemeton-methyl, Parathion-methyl, Phospholan,  Phosphamidon, Propaphos, Schradan, Sulfotep, Triamiphos, Trichloronat, Aldrin, Dieldrin,  Endosulfan, Heptachlor, Isodrin, Pentachlorophenol, Dinoseb, Dinoterb, DNOC, Aminocarb,  Carbofuran, Dimetilan, Formetanate, Isolan, Mercaptodimethur, Methomyl, Mexacarbate,  Oxamyl, PMA, Chloro-methoxyethyl mercury, Coumaphos, Coumatetralyl, Paraquat
	5000 kg
	limited

	7. Radioactive substances
	
	
	All the time

	8. Corrosive substances:
	Bromine
	1000 kg
	limited

	Highly corrosive
	Chromosulphuric acid, sulphur trioxide, oleum, red fuming  nitric acid, mixtures of sulphuric acid with more than 30% of nitric acid, aqueous solutions (60-85%) of hydrofluoric acid, selenic acid, chlorosulphonic acid, chromyl  chloride, disulphur dichloride, sulphuryl chloride, thionyl chloride, sulphur dichloride,  boron bromide, trifluoracetic acid, aqueous solutions (more than 64%) of hydrazine, allyl  chloroformate, benzyl chloroformate
	10 000 kg
	limited

	9. Miscellaneous:
	
	5000 kg
	limited

	
	Substances which, on inhalation as fine dust, may endanger  health, Crocidolite, amosite
	
	

	
	Substances and apparatures which in event of fire may form  dioxins, PCB, PTB and their mixtures (over 50 mg/kg)

 

 
	
	


ANNEX 4:

LABELS AND DOCUMENT FOR TRANSPORT OF DANGEROUS CHEMICALS
recommended by the United Nations

Specimen labels

 (* Place for class or division number as appropriate)

 (** Place for division and compatibility group)

 (*** Place for compatibility group)

13.5.1. CLASS 1 

 Explosives

 Divisions 1.1, 1.2 and 1.3 . Symbol (exploding bomb): black, Background: orange

[image: image28.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.

[image: image29.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Division 1.4 (except compatibility group S*) and Division 1.5. Background: orange; Figures: black; Numerals should be about 30 mm in height and be about 5 mm wide (for a label measuring 100 mmx100 mm)

 *The packages should be marked 1.3S 

CLASS 2 

[image: image30.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Non-inflammable gases. Symbol (gas cylinder): black or white; Backgournd: green

[image: image31.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Inflammable gases. Symbol (flame): black or white, Background: red

[image: image32.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Poison (toxic) gases. Symbol (skull and crossbones): black, Background: white

CLASS 3

[image: image33.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Inflammable liquids. Symbol (flame): black or white; Background: red

[image: image34.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Division 4.1 . Inflammable solids, Symbol (flame): black; Background: white with vertical stripes

[image: image35.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Division 4.2 . Substances liable to spontaneous combustion. Symbol (flame): black; Background: upper half white, lower half red

[image: image36.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Division 4.3. Substances which, in contact with water, emit inflammable gases. Symbol (flame): black or white, Background: blue

CLASS 5
[image: image37.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Division 5.1 . Oxidizing substances. Symbol (flame over circle): black; background: yellow

[image: image38.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Division 5.2 . Organic peroxides. Symbol (flame over circle): black; background: green 

CLASS 6

[image: image39.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Division 6.1 . Poisonous (toxic) substances, Packing Groups: I and II, Symbol (skull and crossbones): bladk; background: white

[image: image40.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Division 6.2 . Infectious substances

CLASS 7

 Radioactive substances

[image: image41.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Category I- White: symbol (trefoil: black: Background: white; Text (mandatory) black in bottom half of label: "Radioactive"; "Contents ..."; "Activity ..." . One red vertical stripe must follow the word "Radioactive".

[image: image42.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Category II- Yellow: symbol (trefoil: black: Background: top half yellow, bottom half white; Text (mandatory) black in bottom half of label: "Radioactive"; "Contents ..."; "Activity ..." in a black outlined box."Transport Index". Two red vertical stripes must follow the word "Radioactive".

[image: image43.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Category III- Yellow: symbol (trefoil: black: Background: top half yellow, bottom half white; Text (mandatory) black in bottom half of label: "Radioactive"; "Contents ..."; "Activity ..." in a black outlined box."Transport Index". Three red vertical stripes must follow the word "Radioactive".

CLASS 8

[image: image44.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Corrosives. Symbol (liquids, spilling from two glass vessels and attacking a hand and a metal): black: Background: upper half white, lower half black with white border.

CLASS 9

[image: image45.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


Miscellaneous dangerous substances and articles

Symbol (seven vertical stripes in upper half): black; Background: white; Figure '9' underlined in bottom corner.

DISPLAY OF SERIAL NUMBERS

[image: image46.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


**location of serial number, * location of class or division number

DANGEROUS GOODS TRANSPORT DOCUMENT

 

	Shipper (Name & Address)


	Reference number(s)

	(Reserved for  text, instructions or other matter)
	Name of carrier (or his agent)



	
	
	(Reserved for text, instructions or other matter)

	Name/means of transport


	Port/place of departure
	

	Port/place of destination


	
	

	Marks & number; Number  & kind of packages; Description of goods* Gross mass (kg)

 INDICATE: HAZARD CLASS/DIV.; UN NUMBER, PACKING GROUP, FLASH  POINT (in   C c.c.) Net quantity (when required)

(when required); CONTROL AND EMERGENCY TEMPERATURES  (in  C)  (when required)

 *PROPER SHIPPING NAME (proprietary names alone are  not sufficient) which should be, when required, and as appropriate: (1) preceded by the  word "WASTE"; (2) supplemented by the words "LIMITED QUANTITY" or  "LTD QTY"; (3) supplemented by the technical name

	Additional information

Special information is required for (1) Radioactive material  (Class 7) and (2) certain self-reactive and related substances of Division 4.1 and certain organic peroxides of Division 5.2. In certain circumstances (3) a Weathering Certificate or (4) a Container/Vehicle Packing Certificate is required

	DECLARATION
	Name/status of signatory

Place and date

Signature on behalf of Shi


Page size: "A4" (210 x 297 mm or 8.27 x 11.69 inches)

ANNEX 5

HAZARD IDENTIFICATION NUMBER PLACARD

The following identification system is in use for placards in Europe (ADR) for road transport.

The background of the placard is orange. The border, horizontal line, and figures are black.

Identification numbers are shown in such a way, that the upper number is indicating the danger and the lower number identifies the substances with the UN-number given in the UN Recommendations on the Transport of Dangerous Goods.

	33

	1088


HAZARD IDENTIFICATION NUMBER

The hazard identification number consists of two or three figures indicating the following hazards:

	2
	Emission of gas due to pressure or chemical reaction

	3
	Flammability of liquids (vapours) and gases or self-heating  liquid

	4
	Flammability of solids or self-heating solid

	5
	Oxidizing (fire-intensifying) effect

	6
	Toxicity

	7
	Radioactivity

	8
	Corrosivity

	9
	Risk of spontaneous violent reaction


Doubling of a figure indicates an intensification of that particular hazard.

Where the hazard associated with a substance can be adequately indicated by a single figure, this is followed by a zero.

If a hazard identification number is prefixed by letter 'X', this indicates that the substance will react dangerously with water.

The hazard identification number combinations have following meanings:

	20
	inert gas

	22
	refrigerated gas

	223
	refrigerated flammable gas

	225
	refrigerated oxidizing (fire-intensifying) gas

	23
	flammable gas

	236
	flammable gas, toxic


	239


	flammable gas, which can spontaneously lead to violent  reaction

	25
	oxidizing (fire-intensifying) gas

	26
	toxic gas

	265
	toxic gas, oxidizing (fire-intensifying)

	266


	highly toxic gas

	268


	toxic gas, corrosive

	286
	corrosive gas, toxic

	30
	flammable liquid or self-heating liquid

	323
	flammable liquid which reacts with water emitting flammable  gases

	X323
	flammable liquid which reacts dangerously with water emitting  flammable gases

	33


	highly flammable liquid (flash point below 23oC)

	333


	pyrophoric liquid

	X333


	pyrophoric liquid which reacts dangerously with water

	336


	highly flammable liquid, toxic

	338
	highly flammable liquid, corrosive

	X338


	highly flammable liquid, corrosive, which reacts dangerously  with water

	339


	highly flammable liquid, which can spontaneously lead to  violent reaction

	36


	flammable liquid (flash-point between 23oC and 61oC,  inclusive), slightly toxic, or self-heating liquid, toxic

	362
	flammable liquid, toxic, which reacts with water emitting  flammable gases

	X362


	flammable liquid, toxic, which reacts dangerously with water  emitting flammable gases

	38
	flammable liquid (flash-point between 23oC and 61oC,  inclusive), corrosive

	382


	flammable liquid, corrosive, which reacts with water emitting  flammable gases

	X382
	flammable liquid, corrosive, which reacts dangerously with  water emitting flammable gases

	39
	flammable liquid, which can spontaneously lead to violent  reaction

	40


	flammable self-heating solid

	423


	solid, which reacts with water emitting flammable gases

	X423
	flammable solid, which reacts dangerously with water emitting  flammable gases

	44
	flammable solid, in molten state, at elevated temperature

	446


	flammable solid, toxic, in molten state, at elevated  temperature

	46


	flammable or self-heating solid, toxic



	462


	toxic solid, which reacts with water emitting flammable gases

	48
	flammable or self-heating solid, corrosive

	482


	corrosive solid, which reacts with water emitting flammable  gases

	50
	oxidizing (fire-intensifying) substance

	539


	flammable organic peroxide

	55
	strongly oxidizing substance

	556


	strongly oxidizing substance, toxic

	558
	strongly oxidizing substance, corrosive

	559
	strongly oxidizing substance, which can spontaneously lead to  violent reaction

	56
	oxidizing substance, toxic

	568


	oxidizing substance, toxic, corrosive

	58
	oxidizing substance, corrosive

	59


	oxidizing substance which can spontaneously lead to violent  reaction



	60
	toxic or harmful substance

	63
	toxic or harmful substance, flammable (flash point between 23oC  and 61oC)

	638
	toxic or harmful substance, flammable (flash point between 23oC  and 61oC), corrosive

	639
	toxic or harmful substance, flammable (flash point between 23oC  and 61oC), which can spontaneously lead to violent reaction

	66


	highly toxic substance

	663


	highly toxic substance (flash point not above 61oC)

	68


	toxic or harmful substance, corrosive

	69


	toxic or harmful substance, which can spontaneously lead to  violent reaction

	70


	radioactive material

	72


	radioactive gas

	723
	radioactive gas, flammable

	73
	radioactive liquid, flammable (flash point not above 61oC)

	74
	radioactive solid, flammable

	75


	radioactive material, oxidizing

	76
	radioactive material, toxic



	78
	radioactive material, corrosive

	80
	corrosive or slightly corrosive substance

	X80
	corrosive or slightly corrosive substance, which reacts  dangerously with water

	83
	corrosive or slightly corrosive substance, flammable (flash  point between 23oC and 61oC)

	X83
	corrosive or slightly corrosive substance, flammable (flash  point between 23oC and 61oC), which reacts dangerously with water

	839
	corrosive or slightly corrosive substance, flammable (flash  point between 23oC and 61oC), which can spontaneously lead to  violent reaction

	X839


	corrosive or slightly corrosive substance, flammable (flash  point between 23oC and 61oC), which can spontaneously lead to  violent reaction and which reacts dangerously with water



	85
	corrosive or slightly corrosive substance, oxidizing  (fire-intensifying)

	856
	corrosive or slightly corrosive substance, oxidizing  (fire-intensifying) and toxic

	86
	corrosive or slightly corrosive substance, toxic

	88
	highly corrosive substance

	X88
	highly corrosive substance, which reacts dangerously with  water

	883
	highly corrosive substance, flammable (flash point between 23oC  and 61oC)

	885
	highly corrosive substance, oxidizing (fire-intensifying)

	886


	highly corrosive substance, toxic

	X886


	highly corrosive substance, toxic, which reacts dangerously  with water

	89


	corrosive or slightly corrosive substance, which can  spontaneously lead to violent reaction

	90
	environmentally hazardous substance; miscellaneous dangerous  substance




 

 

 

 

 

 

 

.

.

Switzerland’s imports

Imports: $99 billion (f.o.b., 1999)

 Imports - commodities: machinery, chemicals, vehicles, metals; agricultural products, textiles

 Imports - partners: EU 80% (Germany 33%, France 12%, Italy 10%, Netherlands 5%, UK 5%), US 6%, Japan 3% (1998)

http://www.itcilo.it/actrav/actrav-english/telearn/osh/kemi/ctm4.htm#3.%20Transport%20and%20storage%20of%20dangerous%20goods
APPENDIX

Classes of dangerous goods

The United Nations has published a book collecting the work  of the Committee of Experts: Recommendations on the Transport of Dangerous Goods. These recommendations aim to present a basic, practical scheme of provisions that will allow  national and international regulations governing various modes of transport to develop within it in a certain uniformity. The aim is to enable effective and successive transport  and to ensure the safety of people, property, and the environment.

In these  recommendations the goods are given an identification number and are divided to the  following classes describing the inherent hazards:
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1. EXPLOSIVES

1.1 Substances and articles which have a mass explosion hazard

1.2 Substances and articles which have a projection hazard but not a mass explosion hazard

1.3 Substances and articles which have a fire hazard and either a minor blast hazard or  a minor projection hazard but not a mass explosion hazard
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1.4 Substances and articles which present no significant hazard

1.5 Very insensitive substances which have a mass explosion hazard

1.6 Extremely insensitive articles which do not have a mass explosion hazard
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2. GASES

2.1 Flammable gases

2.2 Non-flammable, non-toxic gases

2.3 Toxic gases

3. FLAMMABLE LIQUIDS

4. FLAMMABLE SOLIDS

4.1 Flammable solids

4.2 Substances liable to spontaneous combustion

4.3 Substances which in contact with water emit flammable gases
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5. OXIDIZING SUBSTANCES; ORGANIC PEROXIDES

5.1 Oxidizing substances

5.2 Organic peroxides

6. POISONOUS (=TOXIC) SUBSTANCES

6.1 Toxic substances

6.2 Infectious substances

7. RADIOACTIVE MATERIAL

8. CORROSIVE SUBSTANCES
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9. MISCELLANEOUS DANGEROUS SUBSTANCES

The properties of the chemical substance or product have an effect on the choice of the packing material. Recommendations on the material, as well as the sizes, of packages are  based on testing and experience. Dangerous goods of classes 3, 4, 5.1, 6.1, 8, and 9 have  been divided for packing purposes into three groups according to the degree of danger they  present:
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Packing Group I: Substances and preparations presenting a very severe toxicity risk

Packing Group II: Substances and preparations presenting a serious toxicity risk

Packing Group III: Substances and preparations presenting a relative low toxicity risk

The packing group related to a special substance, together with advice on packing methods, is listed in `UN Recommendations on the Transport of Dangerous Goods' and in many national regulations and provisions.

To deal with goods having multiple risks a subsidiary risk classification is used together with the principal hazard classification. Substances and articles may often have more than one hazardous property and are subject to further restrictions.

These goods may be


• 
 explosive;


• 
liable to spontaneous ignition or combustion;


• 
liberate flammable gases on contact with water;


• 
contain infectious microorganisms that are known or reasonably believed to cause disease  in animals or humans;


• 
radioactive;


• 
compressed, condensed or pressurized dissolved gases, or organic peroxides.

Examples of hazard classes:

	 
	Substance  or article
	              Hazards
	

	UN Number
	Name and description


	Class


	Subsidiary risk



	3017


	Organophosphorus pesticides, liquid, toxic, flammable, flash-point not less than 23oC

(Demeton,  Fenthion, Parathion)


	6.1
	3



	1396


	Aluminium powder, uncoated


	4.3


	

	1005


	Ammonia, anhydrous


	2.3
	8

	1789
	Hydrochloric acid
	8
	

	1011
	Butane
	2.1
	


2.1. Class 1: Explosives

This class contains articles, preparations, and substances such as ammunition, TNT, dynamite, nitrourea, fireworks.

A transport accident involves acute risk of explosion. The pressure wave can be devastating, and flying splinters may cause great damage.

The heat of the blast can result in a fire.

Some substances in this class have toxic properties, e.g. nitroglycerin (in dynamite) is also classified as toxic and can penetrate through the skin.

Transport of Class 1 articles or substances are subject to many restrictions, including quantity and temperature limits. They may also be incompatible with other goods. For example, dynamite should not go with detonators.

2.2 Class 2: Gases
This class contains


• 
 compressed gases


• 
liquefied gases


• 
refrigerated liquefied gases


• 
compressed gases, which, when packed for transport, are dissolved into a solvent.

The term "compressed" refers to gases under pressure but not in a liquid state. Gases are usually stored in cylinders. When the valve is opened or broken, gas alone is released. The pressure of the cylinder depends on the type of gas it contains. The cylinders should always be kept within the approved temperature range to avoid a risk of overpressure causing an explosion hazard. Nitrogen (Class 2.2), hydrogen (2.1), oxygen (2.2 and 5.1) and helium (2.2) are compressed gases.

Condensed gases are in a liquid state at relative low pressure. The contents are released as liquids which quickly evaporate forming gas clouds. The size of the cloud can be considerable; for example, 1 litre of liquified petroleum gas (LPG) forms up to 250 litres of gas. LPG, (propane, butane or a mixture of them: cooking gas)(Class 2.1), ethylene (2.1), vinyl chloride (2.1), halogenated hydrocarbon gases (freons)(2.2), carbon dioxide (2.2), chlorine (2.3 and 8), ammonia (2.3 and 8) are commonly used gases in industry and are transported as condensed gases.

Some condensed gases are stored at very low temperatures. They are transported in well- isolated containers called dewars. These must have a loosely covered opening to avoid dangerous overpressure. They pose special hazards due to their low temperature. For example, splashes of liquified nitrogen can cause frostbite and the gas cloud is an asphyxiant.

In a train accident several tank wagons filled with liquified propane turned over  spilling their contents. The propane started to evaporate cooling the surroundings to 43oC,  which is the boiling temperature of propane. Several persons in the spill area were frozen  to death. With good luck and tight security the highly flammable propane gas did not  explode.

An example of a dissolved gas is acetylene (Class 2.1). Acetylene cylinders are filled with inert very porous, non-combustible material which is wetted with acetylene.

Aerosols and small receptacles which contain flammable propellant gases belong to this class.

Substances in Class 2 are assigned to one of three categories based on the primary hazard of the gas.

2.2.1. Class 2.1: Flammable gases
This category includes those gases that at normal pressure and temperature, as a mixture of 13% or less with air, can ignite from a source of fire.

2.2.2. Class 2.2: Non-flammable, non-toxic gases
Gases in this category might replace oxygen and are asphyxiant (nitrogen, carbon dioxide), or are oxidizing and may contribute to the combustion of other materials more than air does. Pure oxygen is an example of gas enhancing fires.

2.2.3. Class 2.3: Toxic gases
Gases which are known to be poisonous or corrosive enough to pose a health hazard belong to this category (carbon monoxide, ethylene oxide, hydrogen sulphide, sulphur dioxide and ammonia). Containers with toxic gases should never be loaded or stored together with food or feedstuffs.

Acidic gases can react with alkaline gases to produce heat and smoke, which may create a fire risk.

Some gases have more than one dangerous property. They can be both flammable and toxic (methyl ether) or corrosive and toxic (hydrogen chloride, phosgene, chlorine).

2.3. Class 3: Flammable liquids
A flammable liquid has the ability to give of, at normal temperatures, vapours which are flammable. Benzene, kerosene, toluene, propanol and various organic solvents used in pesticides are examples. This class covers mixtures of liquids, as well as liquids containing solids in solution or suspension (paints, varnishes, lacquers, etc.). Petroleum products and crude oil also belong to Class 3.

Flammable liquids pose a risk of fire and explosion, and may lead to expensive environmental clean-up operations (accidents at sea to oil tankers).

The flammability of a liquid depends on several characteristic properties.

Flash-point describes the lowest temperature at which a liquid gives off sufficient amount of flammable gas to form a mixture with air which will ignite when a flame or spark is present. If the flash-point is tested to be not more than 60.5oC, the substance belongs to Class 3.

Many flammable liquids can be charged with static electricity, for example, as result of flowing in a pipe. This makes them both combustible and able to create a spark. Containers should have an earth connection in situations such as refilling the cisterns at petrol stations.

Some flammable liquids have more than one dangerous property. Carbon disulphide is both flammable and toxic, and formaldehyde solutions can be both flammable and corrosive.

2.4. Class 4.1: Flammable solids
This class consists of solids which are readily combustible, those which may cause or contribute to fire through friction, and self-reactive substances. Sulphur and red phosphorus are common hazardous substances in this class. Examples of self-reactive compounds are azocarbamides, benzene sulphohydrazine and diazonium salts. Sawdust, hay and paper are not spontaneously flammable but are in this class because of incompatibility requirements in loading procedures.

When flammable solids are handled there is a possibility of large amounts of dust being released in the air. These mixtures of dust and air can lead to a dust explosion.

Many flammable solids give off hazardous fumes when they burn. For example, the fumes of burning sulphur or red phosphorous are toxic and corrosive.

The decomposition of self-reactive substances can be initiated by heat, contact with catalytic impurities (acids, bases, heavy metal compounds), friction or impact. Decomposition may result in the emission of toxic gases and vapours. In order to ensure safety during transport, a self-reactive substance may be desensitized using a diluting agent compatible with the substance.

2.5. Class 4.2: Substances liable to spontaneous combustion
Linseed oil (used in paints), copra, oily cotton waste, carbon and white phosphorus are examples of substances which can ignite spontaneously when in contact with air.

These substances are liable to act as a source of ignition for other goods and storage structures. For example, there is a danger of fire if linseed oil spillage are wiped away with rags which then are left to dry in the air. The rags can stay inactive for days before they actually ignite.

2.6. Class 4.3: Substances which in contact with water emit flammable gases
Carbides are among the substances in Class 4.3. An extremely flammable gas, acetylene, is produced by adding water to calcium carbide. When sodium comes into contact with water it gives off hydrogen gas. The reaction is violent and produces enough heat to ignite hydrogen. Hydrogen burns explosively with such a hot flame that metallic material can start to burn. Aluminium and magnesium powders, zinc dust and some metal hydrides are in this class. In addition to the dangers of fire and explosion, goods belonging to this class can react with moisture on human skin and cause burns.

2.7. Class 5.1: Oxidizing substances
In this class are substances such as chlorates, chlorites, nitrates, nitrites, chromic acid and concentrated hydrogen peroxide solution.

These goods should be carefully handled and protected from heat or friction. An oxidizing substance has oxygen bound into its structure. This is liberated by heating and can react with other materials or enhance fire.

Many substances in this class are sensitive to impurities. Concentrated hydrogen peroxide solution begins to decompose if a few rust flakes happen to fall into the container. The reaction starts slowly but accelerates with time. It gives off oxygen which corrodes metallic materials. This can be devastating in transport by rail.

The decomposition of oxidizing goods can also involve liberation of toxic or corrosive gases, such as nitrogen oxides, which can be recognized from their deep brown to yellow brown colour.

2.7.1. Class 5.2: Organic peroxides
This class covers peroxides of organic compounds. They should never be transported or stored with combustible goods. Special recommendations and provisions apply to some of the peroxides because of their high reactivity. In addition to the hazards of explosive decomposition and fire, they are sensitive to impact or friction. Many peroxides are toxic and some of them can provoke allergic response and damage the eyes.

2.8. Class 6.1: Toxic substances
Substances in this class are liable either to cause death or serious injury, or to be harmful when swallowed, inhaled or by skin contact. Toxic substances can be gases, solids or liquids. Toxic gases are listed into the Class 2.3.

Examples of substances in this class are cyanides, arsenic compounds, mercury and lead compounds, nicotine, toluidines, chloroform, aniline and organotin compounds.

In order to compare the various risks involved, LD50 and LC50 are used to assess toxic properties. LD50 means the dose, at which half of the animals exposed (in test laboratory) to the poison die, and LC50 means the concentration which kills 50% of the tested animals after being exposed to the substance.

There are agreed limits for the levels of toxicity measured in animal tests, with reference to the route of exposure. The packing group depends on the amount of the chemical and on the different degrees of health hazard that the chemical poses.

Detailed advice about materials and ways of packing can be found in the United Nations Recommendations on the Transport of Dangerous Goods and in national regulations.

 

	Packing group


	Oral toxicity 

LD50 (mg/kg)


	Dermal toxicity

LD50 (mg/kg)
	Inhalation toxicity  by dusts and mists

LC50 (mg/litre)



	I
	to 5
	to 40
	to 0.5

	II
	5-50
	40-200
	0.5-2



	III
	Solids 50-200; Liquids  50-500


	200-1000
	2-10


2.9. Class 8: Corrosive substances
The corrosive substances form a large class. It can be subdivided into acids, bases and other materials.

Examples of acids include hydrochloric acid, sulphuric acid and acetic anhydride. Sodium hydroxide, potassium hydroxide, sodium carbonate and sodium metasilicate are bases or alkalis. Other corrosive substances include antimony pentachloride (textile impregnation), titanium tetrachloride, aluminium chloride and hypochlorites.

The health hazard varies from corrosive to irritating depending on the type and concentration of the active substance.

The corrosiveness of the substance is determined by its pH which measures the level of acidity or alkalinity.

	pH


	

	14

13

12

11

10

9

8

7

6

5

4

3

2

1


	very alkaline (caustic soda)

neutral (water)

very acidic (nitric acid)


 

The pH value can often be found on the label or in the documents following the transported substance.

Some countries require that solutions must be classified corrosive, when the pH value is less than 1.5 or greater than 11.5.

The pH of some common substances in dilute water solutions is given below:

	Concentration
	Substance
	Smell
	pH
	Effect on skin

	1%


	Hydrochloric acid
	sharp
	~0.6
	Slight feeling

	1%
	Acetic acid
	typical
	~2.8
	None

	1%
	Sodium hydroxide (caustic soda)
	none
	~13.4
	Strong

	1%
	Ammonia
	sharp
	~11.4
	Irritating


Acids and alkalis are normally transported at very high concentrations, e.g. 90-95% sulphuric acid, 65% nitric acid, 30% hydrochloric acid, 50% sodium hydroxide and 50% phosphoric acid. At these concentrations the pH value is not important, the substances are simply very corrosive.

The substances in this class can attack and corrode many materials, for example, clothe, paper and several metals. Decomposition often produces heat and gases, and in some cases extremely flammable hydrogen gas. The choose of a packing material and loading should carefully planned, because it can take some time before the consequences of corrosive effects are visible. Accidental mixing of different corrosive materials can in some cases lead to violent reactions, which may give off large amounts of gases.

In the case of strong alkalis there is a latent period before a feeling of burning on the skin is experienced. By then the damage is already done. Skin contact with strong acids produces an immediate feeling. Both types of corrosive substances can cause serious skin and eye damages.

Corrosive substances can also present other hazards. For example, benzyl chloride is both toxic and corrosive, diethylamine and butylamine are both corrosive and flammable.

2.10. Class 9: Miscellaneous dangerous substances
These are substances and articles which during transport present a danger not covered by other classes.

Magnetic materials are classified in this category (magnetism may affect the navigation systems of airplanes). PCBs (polychlorinated biphenyls) are placed in Class 9 because they may damage the environment. Dry ice (solid carbon dioxide) can evaporate, producing asphyxiant fumes, and displace oxygen in the air in confined places such as cargo holds in ships and storage cellars. Asbestos can damage the lungs. The effect on health is not immediate; the damage appears after many years. Therefore asbestos is not placed in Class 6.1 but in Class 9.

In this class belong liquids which are transported at temperatures exceeding the boiling point of water; and hot solids.

CHECKLIST

OPERATING PROCEDURE FOR UNLOADING LNG ROAD TANKER

1. The weight of the of the vehicle and its content is recorded at entrance

2. Permit and instructions to unload from the control room should be obtained

3. Unloading area checklist:


• 
 Switch the engine and all electrical equipment off but leave the ignition key in place


• 
Chock the wheels


• 
Check the unloading permit


• 
Check availability of the fire-fighting equipment


• 
Check that the fire alarm and communication line are functioning


• 
Connect the grounding from receiving end to the tanker


• 
Check that hoses are of the right type


• 
Connect the flexible hoses from the fixed lines to the tanker


• 
Open the vapour return and liquid valves and replace the air from the connecting hose  (with inert gas or LPG) before letting the LNG to the plant


• 
Read the tanker level gauge. When the tanker is nearly empty slow down the delivery flow


• 
Close the liquid delivery and vapour return valves when the minimum level in the tanker  is reached


• 
Vent the connecting hose, warming the connections as required


• 
Disconnect the liquid hose and the vapour return hose


• 
Remove the grounding cable and the wheel chocks


• 
Return the equipment to its original place

4. The weight of the vehicle and the remaining content is recorded on leaving the premises

link for appendix: sebacic acid safety card: http://www.cdc.gov/niosh/ipcsneng/neng1290.html
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