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  Hebei Spirit Oil Spill 

 December 7, 2007  07:06 AM 

 6.5 nmi away from Mallipo Beach 

 12,547 kL of oil spilled, after the collision 

between MV Hebei Spirit and a barge 

carrying a crane 

 Three different kinds of crude oil 

 375 km of coastline was contaminated  

 1.3 million volunteers 
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Dr. John Farrington  
University of Massachusetts, Dartmouth 
Woods Hole Oceanographic Institution 

Farrington described the need and 
urgency for responsible science in a crisis 
mode: he imparted the need to bring the 
best science, engineering and research to 
serve present needs and expand the 
knowledge base for the future.  
He cautioned the community to be 
mindful that research surrounding the 
spill is being conducted within an 
environment that is subject to regulatory 
and legal actions and encouraged 
scientists to pay special attention to 
scientific record keeping (i.e. sampling, 
shipboard notebooks, electronic data, 
correspondence) as all records can be 
subpoenaed.  
He explained that this type of research 
activity is part of a scientist’s public 
service and academicians should not 
avoid this research because of the legal 
environment. 

Consortium for Ocean Leadership SCIENTIFIC SYMPOSIUM MEETING  
LOUISIANA STATE UNIVERSITY, JUNE 23, 2010 

  Lesson 1. Oil spill research in a legal framework 



 Rapid screening of shoreline contamination 

 Long-term monitoring of residual oils  

    in multimedia 

 Varying degree mixture of three source oils 

 Background contamination 

 Weathering and its effects on oil fingerprints 

 Emerging oil fingerprinting techniques 

 Submerged oil 

  Oil Spill Environmental Forensics: the Hebei Spirit oil spill case 



  Lesson 2. Ephemeral data: Go to the scene ASAP 

Volatile Organic Carbons 

J. Of the Korean Society for Environmental Analysis (2008) 
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  Lesson 2. Ephemeral data: Go to the scene ASAP 

Temporal changes of TPH in seawater 
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  Lesson 3. Cover multimedia oiling at regionwide scale 

Sediment 
Porewater 

Seawater Biota 



 Punctures : 3 tanks at port sides  
#1:  30 x 3cm, #3: 160 x 10cm, #5: 200 x 160cm 

UAE Upper Zakum 

Kwait Export Crude 

Iranian Heavy Crude 

Oil type Origin Density 
(15℃ g/㎤) API  

Viscosity 
(@50℃, 

cSt) 

Pour 
point 
(℃) 

Sulfur 
(Wt%) 

Upper Zakum UAE 0.856 33.7 4.8 -30 1.9 

Kuwait 
Export Crude Kuwait 0.868 30.9 7.0 -10 2.6 

Iranian 
Heavy Iran 0.870 31.1 6.8 -22 1.7 

  Lesson 4. Characterization of spilled oil 



KIOST 

  Lesson 5. Fate of spilled oil 



  Lesson 6. Effects of oil spill dispersant (OSD) 

 OSD is one of emergency cleanup option (300 kl of OSD used in HSOS) 

 Shellfish down to 20-30 m deep were exposed to spilled oil 

 Need to revise dispersant application guidelines  

 Need to monitor the efficiency and effects of dispersant   

 NEBA should be considered before use 

PAHs residues in benthic bivalves (30 m deep) in Mar 2008 



  Lesson 7. Background data & guidelines 
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Sediment Quality Guidelines(NOAA ERL) 



  Lesson 8. What’s the toxicological effects of spilled oil? 
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  Lesson 9. Ecosystem effects 

Sand beaches Rocky shore 



  Lesson 10. Long-term monitoring 

Hong et al., 2014. Ocean Coast. Manage. 102PB, 522-532. 



  Lesson 11. Environmental Restoration 

Remediation of residual oils Restoration using keystone species 
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  Lesson 12. Dealing with Mass Media: Fact sheets 

 They distribute wrong information in emergencies 

 A small unintended wrong interview or information from 

government and expert really make big problem  

 Need to establish protocol and to train related persons 



1. Oil spill investigation is under regulatory framework 

2. Go to the Scene ASAP and collect ephemeral data 

3. Cover multi-media oiling at regionwide scale   

4. Obtain physical & chemical characteristics of spilled oil 

5. Share information about the fate of spilled oil 

6. Proper use and effective monitoring of oil spill dispersant 

7. Be prepared for background data & guidelines 

8. Elucidate the toxicological effects of spilled oil 

9. Ecological effects should be focused on oil 

10. Oil has long-term effects 

11. Restoration plan should be based on long-term monitoring 

12. Provide scientific information to mass media 

  Summary 
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