
 
 Shipping Container Inspection Safety 

Technology 
WCO Tokyo Nov 1st 2017 

Wil Grullemans – GM Nordiko 

 





Some Origins of Toxic Gas in Containers: 

 

 

 

TOXIC GAS HEALTH RISK TYPICAL SOURCE 
      

FUMIGANTS 
      

CHLOROPICRIN POISON & LACHRIMATOR FUMIGATION 

ETHYLENE DIBROMIDE PROBAVLE CARCINOGEN FUMIGATION 

ETHYLENE OXIDE CARCINOGEN & TISSUE 

DESTRUCTOR 

PHARMACEUTICAL 

TREATMENT 

HYDROGEN CYANIDE RESPIRATORY TOXIN FUMIGATION 

METHYL BROMIDE NEUROTOXIN QUARANTINE 

TREATMENT 

PHOSPHINE CARDIOVASCULAR POISON FUMIGATION 

FORMALDEHYDE CARCINOGEN PRESERVATION 

      

TOXIC INDUSTRIAL CHEMICALS 
      

AMMONIA CELL MEMBRANE NECROSIS RUBBER PRODUCTS 

BENZENE CARCINOGEN MACHINERY 

TOLUENE NEUROTOXIN SHOES 

C3 ALKYLBENZENES RESPIRATORY TOXIN CLEANING AGENTS 

STYRENE NERVOUS SYSTEM DISRUPTION PACKAGING FOAMS 

1,3- BUTADIENE PROBABLE CARCINOGEN PLASTIC PACKAGING 

TURPENTINE RESPIRATORY IRRITANT VARNISHES 

DICHLOROMETHANE CENTRAL NERVOUS SYSTEM 

DEPRESSION 

CARPETS & RUGS 

FORMALDEHYDE CARCINOGEN FURNITURE 

VINYL CHLORIDE LIVER DAMAGE & CANCER PLASTICS 

TRICHLOROETHYLENE SYSTEMIC AUTOIMMUNE DISEASE CLEANED METAL 

PRODUCTS 

TETRACHLOROETHYLENE PROBABLE CARCINOGEN ELECTRONIC GOODS 

ACETONE DERMATITIS & SKIN DAMAGE PAINTS & PLASTICS 



Residual Gas in Import Containers 
Global Reports: 

 France: INRS Govt Work Health Authority – 2014 
 Sweden: Karolinska Institute - 2013 
 New Zealand Customs: 519 containers 2012 - 18% unsafe 
 Benelux: 20,000 containers 2013 - 12% unsafe 
 Germany: 2,113 containers 2006 - 37% unsafe  
 Netherlands: 1,000 containers 2007 - 21% unsafe 
 Australian Customs: 45,000 tests 2008 -18% unsafe 
 USA: Texas 262 containers 2012 - 21% unsafe  
 



Toxic Gases found in European Import Containers  
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Phosphine 

Methyl Bromide

Tetrachloromethane

Formaldehyde

1,2-Dichloroethane

Benzene

Cabon Disulfide

Carbonyl Sulfide

Source: 

Int Marit Health. 2006 ;57 (1-4):46-55 17312693 (P,S,G,E,B)  

Health risks by bromomethane and other toxic gases in import cargo ship containers.  
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Example - German Incident : Toxic gas in shoe containers 
 
 
 

 Fashion retailer Best Secret - warehouse in Germany 
 Container unpacking staff seriously ill and hospitalized 
 Shoe containers imported from China 
 Toxic gases methyl bromide and toluene suspected 
 Fire Brigade sent 15 vehicles  
 14 Medical Staff attended from Munich and elsewhere 
 7 people injured by toxic gas 
 Severe eye, respiratory and nausea symptoms 

Source: Merkur.de 15/3/16 



 
 

SafeWork Australia: 

 Managing Risks of Hazardous Chemical Exposure in 
Import Containers 

 Managing Risks of Methyl Bromide Exposure in Import 
Containers 

German Legal Accident Insurance (DGUV): 

 Danger when opening and unloading freight containers 

Worksafe New Zealand: 

 Keeping Safe from harmful substances when inspecting or 
unloading shipping containers 

 

 

 

Regulations growing around container 
inspection safety: 



Best Practice - Customs Model 

 Health & Safety Protocol established in consultation with experts 
 Test for toxic gas in any suspect import containers to be inspected 
 Any containers measuring above safe gas levels to be force ventilated 
 After gas levels have reached safe standards, container can be inspected 

 



Forced Ventilation of Shipping 
Container Prior to Inspection 



Asbestos HEPA filter upgrade to Nordiko Units: 



Open Container Doors vs Forced Ventilation 
Source: INRS France Ann. Occup. Hyg. 2015, 1-14 Purging of Working Atmospheres Inside Freight Containers 



Examples of Forced Ventilation Results 
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Nordiko Equipment for Forced Ventilation 

Customs Filter Model Commercial Model  Commercial Filter Model  



Forced Ventilation Equipment Features 

 Multiple air exchanges > 10m3/min 

 Hours run meter and vent timer 

 Single or 3-phase power options 

 Residual Current Device safety 

 Emergency stop function 

 Two step start-up operation 

 Temperature and humidity 
readings 

 Activated carbon air filtration 

 Suits 8’6” & 9’6” containers 

 

 

 



Benefits of Nordiko Equipment 

 Ensure safe work processes for container inspection 
staff 

 Improve container turnaround times at inspection 
locations 

 Prevent emission of toxic gases which damage the 
environment 

 Meet work hygiene and safety regulation requirements 



Nordiko Quarantine Systems Pty Ltd 

 Established in 2000 following government concerns 
over toxic gases being found in shipping containers 
 

 First commercial systems to recapture fumigation 
emissions 2002 
 

 Remove and recapture residual toxic gases (including 
non fumigants) from shipping containers 
 

 Focus on improved work health safety and 
environmental impacts 
 

 Now in 2017 - equipment in over 35 countries   



Current users of Nordiko container degassing 
equipment: 

Customs authorities eg: 
 Australia 
 New Zealand 
 Canada 
 Papua New Guinea 
 
Multinationals eg: 
 Worldwide furniture homewares retailer 
 Toyota 
 Hitachi 

 
 Geographically: By 2017 - in 35 countries 

 



Nordiko Fumigation Recapture Division: 
 Container to very large scale fumigant recapture from industry and quarantine 

applications 
 Equipment installed in many countries: USA, Singapore, Australia, Thailand, 

Hawaii, Chile, Mexico, New Zealand, Malaysia, China 
 Used to meet EPA requirements for Methyl Bromide, Phosphine and other gas 

emissions 
 Eg 20,000m3 grain silos Newcastle            &    Multiple large rice silos in Australia 

 



Global Locations of Nordiko Equipment 



Nordiko Achievements 

 Equipment in 35 countries 
 

 Awards Won   
 2008 US EPA Ozone Protection 
 2008/09 Premier’s NSW Export 
 2007 Lloyd’s List DCN Award 
 2001 AQIS Award 

 
 

 Attend as Industry representatives 
Montreal Protocol Working Group 
Meetings 
 

 



Summary 

 Inspection of Shipping Containers can be hazardous 
but can be mitigated through 

 Measurement of gas levels before opening 

 Forced Ventilation of gas if detected before entering 

 Hazards can come from both Fumigants and  - 
surprisingly - Toxic Industrial Chemicals 

 Nordiko have proven reliable solutions to support a 
safer workplace for all staff 



Thank you for your 
attention 

Please come and see 

 Nordiko at Booth 17  



Nordiko video presentation: 


