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Summary 

Compared with traditional modes of transport, using tank containers has many 

obvious advantages such as small investment, great payload, low fee and complying 

with international standards. Tank containers require loading and unloading only once 

and remain sealed until arrival at the final destination, significantly reducing transport 

time, labor and handling costs.  

China is playing a more and more important role in both tank container operation and 

manufacturing. So far, due to more problems in legislations, governance system and 

lack of safety knowledge concerned, there are several aspects in tank container 

operations that need to be improved urgently. Above all, safety issues remain the most 

critical topics concerning tank container development in China. The International 

Tank Container Organization (ITCO) is a sector organization of various companies 

active worldwide in the tank container industry interested in the rapid emerge of its 

Chinese market. On behalf of ITCO, the goal of this study is to investigate the current 

situation concerning safe handling of tank containers in China and identify some key 

safety consideration and understanding Chinese government departments have in this 

regard. Hopefully, this study can contribute a better understanding of tank containers' 

safe handling to the ITCO members and all the commercial communities concerned. 

Therefore, a safer and more environmental friendly transport mode, i.e. Tank 

container operation, in China can be encouraged to some extents.  

To achieve the goals of this study, under the guidance of ITCO, we designed four sets 

of questionnaires for the operators (including leasing companies and depots), shippers 

(mainly chemical companies), container manufacturers and government departments 

involved in various tank container operations and administrations particular in the 

areas of safety and environmental protection. Questions were asked concerning 

technical and institutional constraints of tank containers, emergency response, the 

ways of handling, infrastructure availability, existing regulations and rules, the 

changing tendency and etc. The data and information were collected from nine 

operators, eight shippers, three manufacturers and six various government branches 

including Shanghai Municipal Transport and Port Authority, and Shanghai Maritime 

Safety Administration, and Shanghai Railway Bureau. Furthermore, lots of interviews 

were organized and conducted in order to clarify some questions and seek deeper 

understanding of interviewees' viewpoints.  
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Based on the returned questionnaires and information collected from various sources 

especially including interviews, we have got a general picture about the current safe 

handling of tank containers in China. The main sectors accommodating Chinese tank 

container business are transport (ocean, inland waterways, roads and railways), 

storage (warehousing), manufacture, repairs and maintenance. At present, ocean 

transport of tank containers loaded with hazardous chemicals might be the biggest 

activity within these different sectors. Required by international conventions and 

safety protocols concerned, ocean carriers and manufacturers of tank containers in 

China attach major importance to safe handling and product quality. Their procedures 

are strictly in accordance with the relevant regulations and standards recognized 

worldwide.  

The consistency with international conventions for tank container operations is 

declining more or less when the sector moves from ocean to river transport, from 

international to domestic service. Chinese railways seem to be the most closed 

industry for tank container operators to use the infrastructure. So far, shippers owned 

tank containers with dangerous goods are rarely allowed into the rail networks yet. 

Carriers owned tank cars are still the busiest modes to transport hazardous liquids on 

rails.  The possible explanations can be summarized as (1) to ensure the safety and 

availability of passenger transport as its top priority, leaving quite limited capacity for 

freight transport; (2) to maintain its monopolistic position by creating some entry 

barriers to shipper-owned containers; (3) not to be fully convinced by the advantages 

of using ISO tank containers. Actually, the third reason can be dropped because the 

Ministry of Chinese Railways expressed its wishes to use more containers to transport 

dangerous goods in its circular entitled ñAdministrative Rules of Dangerous Goods by 

Railò in 1995 to achieve a safer and more environmental friendly development.   

The transport of tank containers on road is the main focus of this study. The maximum 

allowable gross weight of a vehicle loaded with a tank container, the utilization of 

drop frame chassis, safety training required for drivers, emergency response systems 

and etc. are the main topics of the questionnaires. Since Chinese highways might be 

quite different each other in terms of both technical condition and governance 

efficiency, the maximum allowable loads can be varied, which are subject to the 

capability limitations of vehicles and highwaysô infrastructure as well. Up till now, the 

ordinary system of public emergency response has been functioning to deal with 

traffic accidents of tank containers. The numbers of ñ110ò, ñ119ò and ñ120ò can be 
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dialed to call police, fire brigade and medical rescuers, respectively. Anyhow, all the 

tank container carriers are still expecting the availability of nationwide networks of 

professional emergency response to minimize any loss or damage to the cargoes, 

environment and human lives caused by traffic accidents of tank containers with 

hazardous liquids. It seems impossible to establish the whole national network, 

without a closely coordination among all parties concerned.  

As China is becoming a major chemical producer and user in the world, more and 

more multinational and local private logistics operators will set up their tank container 

depots in China, especially in the fast-developing east coastal region. With strong 

financial support, technical expertise, safety priority and consciousness of 

environmental protection, multinational operators score better thanks to their heavily 

invested facilities and effective management. So far, Chinese government departments 

have not explicitly demonstrated a standard package procedure for new entrants to 

apply for the depot licenses. Above all, the sites of tank container depots are required 

to be selected within the designated industrial zones. Other conditions might fall into 

the several aspects including financial capability, corporate reputation, qualification of 

working staff and operations facilities.    

                                                     

Key Words:  Tank Container; Safety; Hazardous Cargo; Regulation  

Key Definition:   

Hazardous cargo is any cargo, either solid or liquid, made of a hazardous material. A 

hazardous material is any item or agent (biological, chemical, physical), which has the 

potential and likelihood of causing harm to humans, animals, or environment if not 

handled properly. It can do this on its own or through interaction with other factors. 

Hazardous materials are defined and regulated in China by domestic laws and 

regulations and international conventions as well.  

 

There is an entire profession dedicated to handling hazardous materials properly. 

Hazardous materials professionals are responsible for and properly qualified to 

manage these materials. This includes managing and handling hazardous materials 

during their entire life cycle. This goes from process planning and development of 

new products through manufacturing, distribution, use, disposal, cleanup, and 

remediation. To their distribution, tank containers are proving to be more effective and 

safe than other modes.  
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Part One   

Introduction 

1-1 Economic Background and Container Service 

1-1-1 Chinaôs Economy and Transport  

The economy of the People's Republic of China is a rapidly developing market 

economy, and is the second largest in the world after that of the United States with a 

GDP of USD7.8 trillion (2008) when measured on a purchasing power parity (PPP) 

basis. It is the third largest in the world after the US and Japan with a nominal GDP of 

USD4.4 trillion (2008) when measured in exchange-rate terms.China has been the 

fastest-growing major nation for the past quarter of a century with an average annual 

GDP growth rate above 10%
1
. The recent economic performances are shown in Figure 

1-1. China's economy continues to grow, albeit at a slower rate, driving trade and 

demand for freight transport. The double-digit trade growth continues to create major 

demands on the country's transport and infrastructure capacity. The total value of 

transport and communications GDP will rise to USD397bn in nominal terms by 2013, 

representing 6.3% of China's GDP. The transport and communications sector 

employed 22.27mn people, or 2.7% of the labor force, in 2007. 

  

 

Figure 1-1 2004-2008 Chinaôs GDP and Annual Growth Rate
2 

 

Suffering from the worst international financial crisis since the World War Two, 

Chinaôs foreign trade will dramatically reverse from 21.8% growth in 2008, with a 

                                                             
1
 http://en.wikipedia.org/wiki/Economy_of_the_People's_Republic_of_China 

2
 http://www.stats.gov.cn/tjgb/ndtjgb/qgndtjgb/t20090226_402540710.htm 
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contraction of 10.5% in 2009, before recovering with 16.9% expansion in 2010. The 

resumption of double-digit trade growth in 2010 will continue to increase demand on 

the countryôs transport and infrastructure capacity. Underpinning the optimistic 

outlook is a supportive operating environment. Chinaôs freight industry has been 

given a rating of 60.6 (out of a theoretical maximum of 100), which places it right up 

at the top of the Asia Pacific region
3
.  

1-1-2 Container Related Activities 

China's container transportation has been expanding rapidly thanks to the continuous 

high-speed growth of the country's economy and foreign trade. In 2007, there were 

46.16 million Twenty-Foot Equivalent Units (TEU) of trucking containers, up by 31.2% 

year-on-year, and 29.53 million TEU of shipping containers, up 26.8%. The fast 

growth of China's container transporting has led to the development of container 

manufacturing, container steel and coating and other downstream sectors. After more 

than two decades of development, China's has so far had 85 container manufacturers, 

with the total production capacity of 5.8 million TEU, accounting for more than 96% 

of those in the world. The data from China Container Industry Association showed 

that China exported 1.64 million containers in the first half of 2008, up by 18.7% 

year-on-year, with the value of USD4.65bn, up by 14.2%
4
. 

1-1-3 Shippersô Views on Tank Containers 

2001~2007, Chinaôs economy had been growing with the annual rate of more than 

10%. Its international trade and logistics activities including transport, distribution 

and warehousing, increased even more rapidly.  In the middle of 2008, Chinese 

economic growth began to slow down because of the worldwide financial crises. On 

the whole, tank container services are hit significantly. Many empty containers are 

laid up in various depots especially in China. Anyway, most of the interviewed 

chemcial and food producers indicate they will still hold opmistic views on the future 

of Chinaôs development.  

 

Among the eight interviewees, five companies believe their business will be increased 

therefore their demand for using tank containers would also go up. Although there are 

five interviewees who decline to predict the possilbe increase rate of their using tank 

containers over the next 5 years, the growth rate of other firms falls into the range 

between 20% up to 200%. However, Table 1-1 indicates that the tank-containerization 

                                                             
3
 http://www.pr -inside.com/china-freight-transport-report-q-r1455017.htm 

4
 2000-2008 Report on Investment in China's Container Industry. www.marketavenue.cn/upload/ 

ChinaMarketReports/REPORTS_1001.htm 
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ratio of chemical liquids and food liquids are still low. Among the eight shippers 

(chemical and food producers), there is only one firm which sources out the transport 

of a majority of its cargoes (80%) to tank container operators, while four shippers 

have 50%~60% of their cargoes transported in the form of drums.  

Table 1-1 The Future Demand and the Potentials to Development 

Company 

Items 
A B C D E F G H 

  Anticipated Use in Future 

Rise in Tank containers Used Yes Yes *  Yes No Yes No Yes 

Growth rate over 5 years (%) 200 20 *  *  *  *  *  25 

Current Modal Share (%) 

Tank container 80 5 *  40 5 *  10 1 

Drum 5~10 60 *  50 0 *  60 50 

Others <5 35 *  10 95 *  30 49 

Table 1-2 The Current Situation of Tank Container Use 

Company 

Items 
A B C D E F G H 

Tons moved per order 25 10~20 *  23 *  *  20 10 

Tanks with stocks 

received per month 

0 *  

(70%) 

*  2 

(2%) 

0 *  0 18 

(90%) 

Tanks with finished 

products for Chinaôs 

domestic delivery 
100% 30% *  90% 0 50% 0 10% 

Tanks transported for 

International delivery 0 0 *  10% 100% 50% 0 10% 

Tank containers used 

Repeatedly per month 
46 15~30 *  100 10~20 > 100 9 20 

Including:  Owned 0 0 *  2 0 0 0 0 

Leased 46 0 *  0 all most 9 20 

From operators 46 all *  all all few 9 20 

Used for site storage No No *  No No Yes No No 

For the sources of tank containers at present, most of the shippers use leased 

containers or simply source out to the operators completely. Without the exact figures 

of cargo flows available, Table 1-2 roughly shows the fact that tank containers with 

finished products for domestic delivery might dominate the tank container freight 

service, to some extents. At this end, Chinese domestic regulations and networks, both 

physical and institutional, will become more important especially to foreign funded 

enterprises. Of course, when the difference between international conventions and 

domestic settings are integrated someday, it will be much better for tank container 

industry to develop in a sustainable way.  
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1-2 The Current Administrative Framework  in China 

1-2-1 Administrative Areas 

Due to China's large population and area, the administrative divisions of China have 

consisted of several levels since ancient times. Currently, there are five practical (de 

facto) levels of local government: the province, city, county, township, and village. 

 

Since the seventeenth century, provincial boundaries in China have remained largely 

static. Major changes since then have been the reorganization of provinces in the 

northeast after the establishment of the People's Republic of China and the formation 

of autonomous regions such as Tibet, Inner Mongolia, Xinjiang and etc. in favour of 

minority Chinese ethnics. The provinces serve an important cultural role in China, as 

people tend to identify with their native province. 

 

The Constitution of the People's Republic of China provides for three levels: the 

province, county, and township. However, two more levels have been inserted in 

actual implementation: the city, under provinces; and the village, under townships. 

The People's Republic of China is made up of 34 province-level regions including 

Taiwan, 333 city-level regions, 2,862 county-level regions, 41,636 township-level 

regions, and 691 thousand village-level regions. Each of the levels correspond to a 

level in the Civil service of the People's Republic of China. 

1-2-2 Stucture of the Central Government 

The State Council, the Central Peopleôs Government, is the highest state 

administrative body. The State Council carries out the laws enacted and decisions 

adopted by the NPC and its Standing Committee. The State Council is responsible to 

the NPC and its Standing Committee, and reports to them on its work. The State 

Council exercises many functions and powers in accordance with the Constitution, 

including formulating administrative measures, enacting administrative regulations, 

promulgating decisions and orders; exercising unified leadership over the work of the 

ministries and commissions and the work of other organizations under its jurisdiction; 

exercising unified leadership over the work of local state administrative bodies at 

different levels throughout the country. The State Council is composed of the premier, 

vice-premiers, state councillors, the heads of the various ministries and commissions, 

the auditor-general and the secretary-general. The organizational structure of the 

current State Council concerning transportation, water resource preservation and 

environmental protection is as follows: 

http://en.wikipedia.org/wiki/China
http://en.wikipedia.org/wiki/Population
http://en.wikipedia.org/wiki/History_of_the_administrative_divisions_of_China
http://en.wikipedia.org/wiki/De_facto
http://en.wikipedia.org/wiki/De_facto
http://en.wikipedia.org/wiki/People%27s_Republic_of_China
http://en.wikipedia.org/wiki/Autonomous_regions_of_China
http://en.wikipedia.org/wiki/Constitution_of_the_People%27s_Republic_of_China
http://en.wikipedia.org/wiki/Civil_service_of_the_People%27s_Republic_of_China
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1. Ministry of Railways (MOR) 

Major responsibilities of the ministry are to formulate development strategy, policies, 

guidelines and regulations for the railway industry, map out unified national railway 

regulations and supervise their implementation; formulate the development plan of the 

railway industry, compile national railway annual plans and organize and supervise 

their implementation; take charge of industrial administration of railway construction; 

draw up railway industrial technical policies, standards and management regulations; 

and cultivate and standardize the railway transport market. The ministry is made up of 

12 departments, including the general affairs office, policy and regulation department, 

construction administrative department, safety supervision department, transport 

bureau, and public security bureau.  

 

2. Ministry of Transportation (MOT) 

An organ of the State Council in charge of highway, waterway and airway 

transportation, the ministry has such major responsibilities as to formulate 

development strategies, policies, guidelines, regulations for highway, waterway and 

airway industries and supervise their implementation, draw up development plans and 

supervise their implementation, take care of macro-control of the transportation of the 

country's key materials and urgent cargo and passengers, organize and implement 

engineering construction of key national highway, waterway and airway 

transportation, guide the reform of the transportation industrial system; formulate 

scientific and technological policies, technical standards and specifications for the 

transport industry, organize key science and technology development projects and 

promote the technical progress of the transport industry. The ministry consists of ten 

departments, including the general affairs office, restructuring policy and regulation 

department, highway department, waterway transportation department, and three 

major administrative bureaus such as Civil Aviation Administration of China, State 

Post Bureau of China, and China Maritime Safety Administration as well.  

 

3. Ministry of Water Resources  

A branch of the State Council in charge of the administration of water, the ministry 

has such tasks as to formulate policies, regulations, development strategies, long- and 

medium-term plans of water conservation, draft related laws, regulations and 

supervise their implementation; and exercise unified management of water resources.  

The ministry consists of ten departments, including the general affairs office, planning 

department, water resource and hydrology department, economic regulation 

department, construction and management department, water and soil conservation 

http://www.mwr.gov.cn/english/index.htm


 
 

6 

department, and rural water conservation department.  

 

4. Ministry of Environmental Protection  

The Ministry shoulders such major tasks as to draw up state policies, guidelines and 

regulations for environmental protection, formulate administrative regulations, make 

appraisals of, as entrusted by the State Council, the impact on environment by 

important economic and technological policies, and development plans, draw up 

national plans for the protection of environment, map out and supervise the 

implementation of key pollution prevention and treatment plans and ecological 

protection plans in key areas and along rivers and lakes as designated by the state, 

compile the definition of division of environmental protection functions; investigate 

serious environment pollution incidences and ecological destruction cases, coordinate 

inter-provincial pollution disputes, take charge of environment supervision and 

administrative inspection for environmental protection, conduct nationwide inspection 

and law-enforcement activities for environmental protection.  

 

1-2-3 Balance within the Dual Administrative System in China 

The role of central government (including MOR and MOT) has been shifting due to 

the changes in project financing and the administrative structure. These changes are 

giving rise to the new needs and opportunities for regional governance. Table 1-3 

illustrates the existing structural features of Chinaôs dual administration using the 

sector of transport (e.g. Port Industry) as an example. The case of the port governance 

reveals that although the vertical connection from the ministry system to the port 

authorities still exists, its real power has been reduced or diminished substantially due 

to (a) the decentralization of administrative authority to port to port-city governments, 

and (b) the financial autonomy given to local port authorities.  

Table 1-3 the Dual Administrative System in China 

Grade Central Government System Local Government System 

I  The State Council 

II Ministry of Transport Shanghai Municipality 

III Department of Water Transport Transport and Port Authority 

IV Division of Port Division of Port 

Consequently, requests for a review of development project plans have become the 

only legitimate means left for the central government to balance the regional/spatial 

development of transport industry. On the other hand, local governments, such as 

Shanghai that has intention and potential to promote its logistics activities as an 

international hub, have more latitude and opportunities to influence the regional 
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setting of the systems of transport in general and safe handling of hazardous cargoes 

in particular. However, no individual province or municipality has been successful in 

bringing effective regional co-ordination to the degree expected or wished by the 

central government to achieve its national goals.  
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1-3 Methodology of the Study 

1-3-1 The Procedure for the Study to Work   

The research team of this study consists of a professor and two college students whom 

Mr. Lee, the ITCO Chairman, interviewed on 13
th
 and 14

th
 February 2009 and finally 

selected from the total six candidates. This study was normally started from the 

beginning of March 2009. The whole period can be divided into a few of stages: 

firstly, designing and translating the four copies of questionnaires (No. 1 for operators 

including carriers and depots; No. 2 for shippers including chemical producers 

mainly; No. 3 for tank container manufacturers; No.4 for various government 

departments); secondly, visiting China International Marine Containers Ltd (CIMC) in 

Nantong, Jiangsu Province north to Shanghai and two container depots in Shanghai to 

collect information concerning tank containers and their manufacturing and repairing; 

thirdly, interviewing with a dozen of companies and institutions, including tank 

container operators, container lessors, chemical manufacturers, and various 

government officials in charge of their respective fields such as safety reinforcement, 

transport & storage administration,  and environmental protection; fourthly, further 

communicating with other interviewees on internet about their feedbacks of the 

questionnaires; lastly, conducting analyses on the first-hand information collected and 

preparing the final report of the Study in both English and Chinese.  

 

1-3-2 The Interviewed Parties 

The interviewed parties are selected from different tank container related 

organizations, mainly formed by well-known multinational enterprises, fast-emerging 

local private firms and some key branches of the government. All the interviewees are 

commercial decision makers, policy conductors, regulation enforcers concerned (See 

Table 1-4). 

Table 1-4 Interviewed Organizations Concerned 

Company or Institution Status Name in Contact Position 

SASOL Chemicals 

Shipper 

(chemical 

and food 

producers) 

Guy Bessant General Manager 

Exxon Mobil Jessica Chong  

Huntsman Chemical Lee Lee Chew Regional Head of Transport 

Rohm & Haas Laura Ren  

Cargill Investment 

Shanghai 
Tom Sasman 

Regional Operation 

Director 

Bayer Material Science Julie Zhou RSC-LOG 

ARKEMA (China) Invest. Terence Li National Logistics Manager 

BASF, China Yang Xiaofeng  
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Hoyer-Global Shanghai 

Operator 

Ricky Zhou General Manager 

Interbulk Group Shawn Ng / Jerry Lou 
Managing /Operation 

 Director 

Stolt Tank Container Greg Vinson Director, China 

Suttons International William Leigh-Pemberton General Manager 

VOTG Heike Clausen Managing Director 

Eurotainer Leasing 
Lessor 

Vincent Martin  

Exsif World Wide Robert Clarke General Manager 

CIMC Nantong 

Manufacturer  

Zhou Qin (Allan Chou)  Operation Manager 

Nantong Tank Container Carol Maddox  

Singamas Damien Smith  

Fort Vale Engineering Dave Smith  

Shanghai Municipal 

Transport & Port Authority 

Government 

Department 

Fan Guigen Vice-general Engineer 

Shanghai Maritime 

Safety Administration 
Yang Xiaodong 

Division Director of 

Pollution Prevention  

Shanghai Bureau of 

Railways 
Zhao Qiang Chief of Freight Section  

Shanghai Municipal 

Administration of Work 

Safety  

Weiguo Xiong 

Deputy Chief, Hazardous 

Chemical Supervision 

Division 

Shanghai Water Authority, 

Nanhui District 
Zhang Yapei Office Chief 

The interviewees are fully aware of the real practice of tank containerôs safe handling 

in China at present.  They introduced the current situation of tank container 

operations in China from the perspective of safety consideration. Furthermore, they 

also ascertain some basic reasons behind the scene, and figure out the possible 

direction for the new regulations and governance to be headed.  

1-3-3 Questionnaire  

The main aspects relevant to intervieweesô commercial decision-making, policy 

implementing and regulation enforcing in China are identified as the follows: road 

transportation of tank containers, port infrastructure, coastal / river transport barges, 

rail transportation, regulations concerned, container depots and the use of tank 

containers by customers. Since the interviewed companies are different, itôs natural 

for the answers to the same question to be different, or even to be opposite. To reflect 

the real situation more accurately, some average values are calculated and conflicting 

views are presented in the Appendix. All the answers and explanations given by the 

interviewees, through either face-to-face talks or communications on line / phone, 

were taken into account in this report.   
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Part Two   

Transportation 

Short-distance transportation of liquid chemicals or food is conducted mainly using 

tank containers and drums. Long-distance transportation of these cargoes is executed 

by using one of five modes: pipeline, bulk tankers, parcel tankers, tank containers or 

drums. Pipelines and tankers are used primarily in the petrochemical industry for the 

transport of large quantities of a single product. Parcel tankers are smaller vessels 

with up to 42 tank compartments and are used to simultaneously transport multiple 

cargoes. Tank containers also referred to as ISO tanks, intermodal tanks, or portable 

tanks are designed for intermodal transport by road, rail and ship.  

Tank containers have many advantages for the intermodal transport of liquid 

chemicals and liquid food. The use of tank containers enables the safe transport and 

storage of liquid chemical products while maintaining product quality. The product 

can be loaded and transported by road, rail or sea to its final destination with 

minimum handling. Transportation will usually include a truck leg at origin and 

destination and a steamship leg between a port near the origin to another port close to 

the destination. It may also include rail or barge legs at each end. Operators use 

depots for temporary storage, cleaning and repair of empty containers.  

2-1 Road Transportation of Tank Containers 

Containers are widely transported on roads in China. Compared with other ports, 

Shanghai relies much more heavily on road transportation to convey containers 

between its seaport and hinterland. Table 2-1 shows the modal split of all cargoes via 

Rotterdam, Antwerp, Hamburg and Shanghai. If only containers are taken into 

consideration, the road share may be much higher. These differences in the statistics 

might result in some misunderstanding. Still, we can conclude from the data listed 

that compared with other hub ports, inland access to Shanghai Port relies more 

heavily on road transportation. 

Table 2-1 2006-2007 Modal Split in Landside Transportation 

Port City Rail Sharê %̃ Road Sharê %̃ Waterway Share ̂ %̃ 

Rotterdam* 10.9 58.6 30.5 

Antwerp** 7.0 50.0 43.0 

Hamburg* 28.7 69.0 2.3 

Shanghai* 0.3 83.2 16.5 

Source: Port Statistics of Rotterdam (2007), Shanghai Port's Annual Statistics (2007)̕* 2006's ** 2007's data. 
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According to the recent statistics report, China had possessed more than 8300 

enterprises specializing in road transport of hazardous cargoes by the end of 2008, the 

number of specialized vehicles reached 0.1964 million with the total labor force as 0.6 

million persons and total annual transport volume of 400 million tons of hazardous 

cargoes. General speaking, a great number of firms transporting hazardous cargoes in 

China are smaller in size, weaker in management and more vulnerable to the market 

fluctuations, compared with their foreign counterparts. More or less, the main modes 

of transporting liquid hazardous cargo for them remain as road tankers and drums, 

rather than ISO tank containers.  

 

The big obstacles for a wider utilization of tank containers on road can be identified 

as the shippersô and governmental bodiesô insufficient knowledge about the safety 

advantage of tank containers, and inconsistent regulations and governance concerning 

tank containersô safe handling. Obviously, the importance of building a sound safety 

system for tank container operations should be firstly stressed on their road 

transportation. In the study, a series of questions concerning road transportation of 

tank containers are designed for and raised to some main operators in China that 

mostly have their multinational background. 

 

2-1-1 Vehicle Conditions Required for Tank Containers Transportation 

1. The maximum allowable gross weight of a vehicle with a tank container   

Based on the feedbacks by most of the interviewed tank container operators, thereôs 

no unified specific regulation in China concerning the upper weight limit of a vehicle 

hauling a tank container. In principle, the maximum allowable gross weight is mainly 

subject to the limitations of both the truck and road: firstly, the number of axes for 

each one could bear the heaviest burden of 10 tons; secondly, the gross weight 

allowed cannot exceed the maximum weight limitations all bridges and roads 

concerned can sustain. According to GB 1589-2004, normally a maximum payload of 

a 20ô skeletal chassis is 29.5 MT.  

Table 2-2 Different Answers by Operators about Maximum Gross Weight 

Max weight  (M/T) 20͘ 29.5 30͘ 39.5 40͘  50 ױ 49.5

Percentage of companies 33.3% 33.3% 11.1% 22.2% 

 

Other factors also influence the maximum weight, such as the facilities in ports, the 

checking system in highway terminals and the rate of road toll charged on a particular 

truck. In a word, it's technically and economically feasible for a laden tank container 
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no heavier than 30 MT to be carried on a vehicle. Especially truck transportation 

around Shanghai, 30 MT is possible and available.   

 

The majority of the interviewed operators (67%) confirm that the above-mentioned 

weights are consistent through the provinces, including Anhui, Guangdong, Hebei, 

Jiangxi, Liaoning, Shanghdong, Shaanxi, Sichuan, Yunnan, Zhejiang, Chongqin, 

Shanghai and Tianjin. However, 33% interviewees think that the maximum weights in 

different provinces are not consistent due to some regional differences in 

infrastructure. It is difficult to know all the exact differences among them.   

   

On behalf of the relevant governmental departments, some interviewees emphasize 

that all the weight requirements by road infrastructure and vehicles themselves should 

be satisfied though no special regulations on the maximum weight have been released.  

The cargo-filling rate should be set in accordance with IMDG Code. 

 

2. Tank Container carried on traditional dry box chassis 

The tank container chassis was specifically designed with a lower deck (typically 40ò) 

to hold these specialty containers. Tanks experience a greater risk of turnover 

accidents caused by the shifting contents of bulk liquid. The drop frame of the tank 

chassis has a lower center of gravity to offset this weakness.  

 

However, container chasses and trucks are mainly for dry ISO containers in China. 

Although tank containers on low chassis are safer, switch cost is the main barrier for 

the industry to decline the new recommendation without a strict enforcement. Most of 

the interviewed operators (67%) express their positive viewpoints about the 

continuous use of traditional dry box in future. In the safety consideration, they think 

the running speed of trucks in China is not fast enough for companies and 

administration to give priority to the stability of vehicles hauling tank container.  

 

Contrarily, the companies with the negative answers (33%) have experienced some 

turnover accidents of trucks before. In China, four corners of a chassis are lowered to 

some extents, so that side rails can touch chassis and protect the chassis at the expense 

of tank containers. Thatôs why they believe it is better to use skeletal trailer. 

Theoretically, the drop frame tank container chassis is the only safe and legal way to 

transport all hazardous and non-hazardous bulk liquid cargos in tank containers.  

However, since the low chassis is rarely manufactured and used in China, itôs very 

hard to predict the trend. Some governmental bodies such as Shanghai Municipal 
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Transport and Port Authority are not sure about the application of low chassis in China, 

and they even have not considered the issue yet.  

 

Tractor and chassis are considered as a single unit and cannot legally be separated to 

allow different chassis to be used on an individual tractor unit. This is very inefficient 

and may be a factor which inhibits the expansion of the use of tank containers  

 

2-1-2 Emergency Response Organizations Available 

1. The background  

Passed by the national legislature of China on August 30, 2007 and effective from 

Nov. 1, 2007, the Emergency Response Law aimed at improving handling of 

industrial accidents, natural disasters, health and public security hazards. The new law 

would help minimize losses and prevent minor mishaps from turning into major 

public crises. In accordance with the law, all the governmental branches in charge of 

coping with an emergency should provide coordinated, accurate and timely 

information on the emergency and its development.  

 

To curb the rising number of explosive accidents, the law requires "coal mines, 

construction sites, and work units that produce, deal with, transport, stockpile and use 

explosives, combustible and hazardous chemicals and radioactive material production 

must establish detailed emergency plans and launch inspections at sites where 

hazardous materials are produced and stored so as to eliminate possible risks and 

avoid emergencies".  

2. Emergency Response for Road Accidents 

In the event of an accident with a vehicle carrying hazardous product in a tank 

container, the ordinary telephone number ñ110ò for emergency should be dialed first, 

and the information center for emergency collects the emergency call for a rescue and 

transfer it to the relevant institutions such as police stations, the Civil Defense Office, 

the Fire and Environmental Departments and Administration of Work Safety as well. 

All the parties concerned have to go to the site as soon as possible if necessary.  

 

As major emergency response organizations for tank container transport on roads 

(highways), traffic police, medical ambulances and fire brigades will usually go to the 

accident site at the earliest time and to restore the traffic order, provide medical help 

and undertake environmental protection according to the conditions. In addition to the 

government department and public organizations, many big companies, either 

chemical manufacturers or service providers, have their own emergency responses 
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teams because they can deal with chemical accidents more professionally.  

 

There is an emergency proposal recommended by the government with no details. In 

fact, tank container operators have their own procedures to deal with transshipment 

which are as follows: send technicians to the accident site to evaluate the situation and 

assess risk, then ask for approval from local authority (traffic police in charge) if 

transshipment is necessary, and prepare all facilities to do it. 

 
Figure 2-2 The Distribution of Different Responsive Organizations of Emergency 

3. Lack of the Integrated National Network 

Since China is a big country, it is too costly and even impossible for each individual 

company, either chemical manufacturer or tank container operator, to establish its own 

nation-wide emergency rescue network. On the other hand, public emergency 

institutions cannot offer professional rescue services. So, there are strong demands for 

the industry to set up its national professional rescue network with some centers in 

different locations. Recently, a national chemical emergency center entitled "Qingdao 

Chemical Emergency Management Center" is working. Unfortunately, its function is 

only restricted to providing consultation service at present, and therefore not well 

known to the industry concerned yet. 

 

For chemical transportation, Shanghai local government purchases and stores its 

emergency equipment and rescue materials in case of chemical leakage in a traffic 

accident. For example, Shanghai outsources a strong all-purposed adhesive material to 

a specialized manufacturer in Shangrao, Jiangxi Province. The emergency equipment 

and rescue materials will be distributed from the factories to various emergency 

centers in appropriate locations, which the local governments decide based on the real 

demands. The Shanghai Municipal Transport and Port Authority will also set up its 

own emergency rescue center. 

 

4. Emergency Response for Other Transport Modes 

The Maritime Safety Administration Bureau will deal with emergency calls caused by 
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any maritime accidents (shipsô collisions, grounding, capsizing, leakage and etc.). For 

railway transportation of tank containers, all the regional railways bureaus will handle 

any accidents happening at the stations under their administration. Concerning some 

accidents on route, the public emergency response system might be connected and 

introduced.  

 

2-1-3 Other Aspects of Safe Handling  

1. The Minimum and Maximum Loading for Liquids  

Majority of the interviewed operators (55.6%) think there are not any equivalent 

regulations in China to state a minimum and maximum loading for free flowing 

liquids. So, they usually act in line with European standards or other international 

conventions, and the allowable filling ration is 80%~95% or less than 20%. However, 

one thirds of interviewees (33.3%) insist that some different China-made rules still be 

referred to even though there is no unified regulation to set the allowable range for 

liquids to load. They are: (1) China Road Transportation Regulation; (2) Decree No. 9, 

2005 of Ministry of Communications; (3) Rules of Trucking, Loading and Unloading 

of Dangerous Cargo.  

 

2. The Safety Training Dedicated for Drivers 

Tank container is a new way of transport and therefore some special knowledge has to 

be taught to the workers including vehicle drivers in particular. Two thirds of the 

interviewed operators confirm all the drivers transporting hazardous chemicals are 

trained accordingly. One thirds of the interviewees argue that the drivers in some small 

transporting companies might not be well trained at all. Of course, these firms cannot 

obtain the permit to transport hazardous cargoes if their drivers are not qualified 

according to the relevant Chinese regulations.  

 

3. Requirement for Driversô Inspection of Tank Containers 

Two thirds of the interviewed operators take it for granted that the drivers should 

conduct the two missions prior to leaving a loading site as the follows: (1) mainly to 

check all valves and ensure no leakage in any part of tank; (2) also to check the 

appearance, pressure, temperature, quality of cargo, customs sealing ring and whether 

copies of relative certifications have been put in the document holder. 22.2% of the 

interviewees do not realize the importance of the above-mentioned inspection while 

11.1 % of the interviewees think whether to inspect or not largely depends on the real 

situation.    

 

For the safety of all the steps in transit, two thirds of interviewees insist that drivers 
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inspect and complete a condition report on the tank container when they are collected 

from port facilities, depots and etc in China. But, 1/3 of the interviewees say that 

drivers will not do so. Besides, when loading or discharging in China, 77.8% 

interviewees consider it not necessary for the drivers to take samples from the tank 

container, while the other 22.2% interviewees state whether the drivers are required to 

take samples from the tank containers or not largely depends on the real situations. 

 

To inspect the container thoroughly, some drivers (44.4%) are required to have safe 

access to the top of the tank containers when loading or discharging cargoes. There 

are four main ways to the top of tank containers: ladder, platform, walkway and others 

(safe belt, hand rails and fencing). Their respective frequencies of use are 28.6%, 

28.6%, 21.4% and 21.4%. The other drivers (55.6%) might either select the safe ways 

of access to the top under a certain circumstance or simply fail to use the safe ways.  

Of course, in the most cases (88.9%), drivers are instructed never to enter tank 

containers in China.  

 

4. Transshipment of the Hazardous Cargoes after an Accident 

Five companies express their point views about the transshipment required, and four 

interviewees of them believe the transshipment of hazardous product remaining in a 

tank container should depend on the situation. Quite often these transshipping 

activities are organized and done by the operators themselves, based on the special 

requirement. If there is an emergency, call fire department and police station first to 

put out fire and keep traffic in order. If somebody is injured, medical center nearby 

will be called. One company interviewed is not sure about the public system of 

emergency but they simply arrange or coordinate by themselves. In this regard, the 

government departments including the Shanghai Municipal Administration of Work 

Safety think if transshipment is needed, they will contact qualified companies and ask 

them to send a truck first. 

 

5. The Way of Lifting Tank Containers on to the Chassis 

There are three main methods of lifting tank containers in China. Based on the 

feedbacks from the interviewed operators, the shares of using cranes, spreaders and 

fork lifter are 67%, 22% and 11% respectively. Obviously, the former two methods 

are safer and the latter one should be discouraged and banned at last. Since different 

container depots are differently technically equipped in China, it still takes some time 

to standardize the lifting process for tank containers.   
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2-2 Waterwaysô Transportation of Tank Containers 

Waterways transport is energy-efficient and quiet, and takes up little space. In terms 

of energy efficiency and the weight of goods which can be moved one kilometer by 

one liter of fuel, the figure for road haulage is 50 tons, for rail haulage 97 tons and for 

inland waterways 127 tons
5
. In China, the Eastern and Southern coastal provinces and 

the Yangtze River Basin are the fastest developing industrial regions where lots of 

chemical manufacturers and their customers such as electronics and textile producers 

are concentrated. Thanks to their easy access to the main waterways, these industrial 

clusters are gaining more and more competitive powers.    

 

To alleviate road traffic congestions and exploit more cost-effective means of 

transport, scholars, entrepreneurs and governmental officials are trying their best to 

boost a new development of waterway transport. Tank containers are deeply involved 

in both domestic and international trade of liquid chemicals or food. As important 

nodes of the whole logistics networks, the importance of ports becomes more 

significant than before. China possesses a dozen of major ports such as Shanghai, 

Shenzhen, Qingdao, Tianjin, Wuhan and etc. As its domestic and foreign trade 

maintains a fast annual growth rate, construction of ports in China will be continued 

for a period of time ahead. Therefore, in order to get some insight knowledge about 

the Chinese waterway transport sector, some specific questions about port 

infrastructure, coastal and inland waterway transport designated for tank containers 

were asked to the operators concerned.   

 

2-2-1 Ports Infrastructure Available  

The main characteristics of tank containers are heavy and harmful to human or other 

cargoes if loaded with hazardous chemical products. The ports available to handle 

tank containers need equip with cranes of sufficient top-lift capability and possess 

segregated areas for storage of hazardous chemical products. Along the coast of 

Chinese mainland and the Yangtze River, there are the following ports which have the 

correct infrastructure to handle tank containers in accordance with the ISO 

requirements (cranes with sufficient load capability to handle tank container with top 

lift): Shanghai, Wuhan, Tianjin, Chongqing, Qingdao, Dalian and Guangzhou 

(Huangpu), Ningbo. General speaking, all ports which are qualified to handle 

dangerous goods also have the capability to handle hazardous tank containers. 

                                                             
5
 Source: ADEME. French Environment and Energy Management Agency. European Commission. White Paper ς 

European transport policy for 2010: time to decide. Luxembourg: Office for Official Publications of the European 
Communities. P41 



 
 

18 

However, river ports will never accept hyper toxic cargo, fearing a possible lethal 

pollution of water. 

 

Figure 2-3 The Map of Main Chinese Inland & Coastal Waterways 


