
!!!"#$%&'("%)

!!!!!!!!!!!!!!!!!!!!

"#$%&'!()*+,-)./!)01!23+4-/*,5
*+,$%'-.%/$,)%0'%&+1-2'34%)1)56

!"#$"%$&'($)$*&+

,-+!,.

Date: 24.05.2010

Report no.: 23
!

Measurement of Methane !
Emissions from Oil Spill !
Experiments at Svea Test Site, !
Svalbard, April 2007 !
!

!

Bill Hirst and Simon O'Connor !
Shell International Exploration and Production 





!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

"#$%&$'!()*+$,*-!

!

!

! ! ! ! !
!

!

./0!()*+$,*-!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! !!!!!!!!! !

!

!

1223,*)+&$'!()*+$,*-!

!
!

!
! !

!

!

!
!

!!!!!!!!!!!!!!!!! !
!

!!! !

(*,4)5,!

"#$%&'!()*!+,!-../01)2+.,!3+2(!"4!5.**!&,6+1.,70,2)8!50*0)1-(!429!),9!:'!:+-;+,*!<**.-+)20*!

44=!.,!>0()8?!.?!2(0!.+8!-.7/),+0*!<@#A!B=CD!=(061.,D!=.,.-.A(+88+/*D!"(088D!"2)2.+8!),9!%.2)8!

+,+2+)209!),!0E20,*+60!5F:!/1.G1)7H!"#$%&!$%'()&*+!,*#-*./!#%!#$0!),$00!1#%&$%-2%1+!3#*!4*1&$1!

.%'!$12!1#52*2'!6.&2*)7!%(+*!/1.G1)7!3)*!)!IJK0)1!/1.G1)7!+,+2+)209!+,!"0/207>01!LMMN!),9!

?+,)8+O09!+,!:0-07>01!LMMPQ!
!

%(0!.>R0-2+60*!.?!2(0!/1.G1)7!3010H!

!!%.!+7/1.60!.S1!)>+8+2K!2.!/1.20-2!2(0!<1-2+-!0,6+1.,70,2!)G)+,*2!.+8!*/+88*Q!

!!%.!/1.6+90!+7/1.609!>)*+*!?.1!.+8!*/+88!108)209!90-+*+.,J7);+,GT!

!!%.!)96),-0!2(0!*2)20J.?J2(0J)12!+,!<1-2+-!.+8!*/+88!10*/.,*0Q!
!

%(0!/1.G1)7!-.,*+*209!.?!2(0!?.88.3+,G!/1.R0-2*T!

!!A!UT!')20!),9!V0()6+.S1!.?!C+8!"/+88*!+,!#-0!

!!A!LT!#,!"+2S!VS1,+,G!.?!C+8!"/+88*!+,!#-0!

!!A!IT!W0-(),+-)8!50-.601K!.?!C+8!"/+88*!+,!#-0!

!!A!XT!Y*0!.?!:+*/01*),2*!.,!C+8!"/+88*!+,!#-0!

!!A!ZT!507.20!"0,*+,G!.?!C+8!"/+88*!+,!#-0!

!!A!NT!C+8!"/+88!50*/.,*0!@S+90!!

!!A![T!A1.G1)7!<97+,+*21)2+.,!

!!A!\T!'+089!&E/01+70,2*D!4)1G0J"-)80!'+089!&E/01+70,2*!+,!2(0!V)10,2*!"0)!

!!A!PT!C+8!:+*21+>S2+.,!),9!V+.)6)+8)>+8+2K!
!

%(0!/1.G1)7!()*!10-0+609!)99+2+.,)8!?+,),-+)8!*S//.12!?1.7!2(0!$.130G+),!50*0)1-(!=.S,-+8!

108)209!2.!20-(,.8.GK!90608./70,2!]0,9+,G!:0-07>01!LMUM^!),9!?+,),-+)8!+,!;+,9!*S//.12!?1.7!)!

,S7>01!.?!-../01)2+,G!/)12,01*!2()2!)10!/10*0,209!>08.3Q!%(+*!10/.12!/10*0,2*!10*S82*!?1.7!.,0!.?!

2(0!)-2+6+2+0*!S,901!2(+*!/1.G1)7Q!
!

"20+,!&1+;!"_1*21_7!

A1.G1)7!=..19+,)2.1!
]*20+,Q0Q*.1*21.7`*+,20?Q,.^!



Editor’s Preface  

Further discussions of the expected utility of gas sensors as an Arctic detection tool and a 

summary of field measurements obtained in this program are contained in the Oil in Ice 

JIP Report no.:30, Project P5: Remote Sensing Summary.  

David Dickins  

Project P5 Coordinator and Editor  
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 
  
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  
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
 


  

 



  

 




  

 
  

 



  

 




  

 

  

 

  

 

  

 



  

 




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


  




 


  




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

 






















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

 






















  



 






























































 

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















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











 




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 






 














 















  



 



 

Spill #1 Grane crude: Svalbard 19/04/07
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 





















 



 



  



 

 

 

 














 












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Spill #2 Grane crude: 20/04/07 Svalbard
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 





 





















  




 

Spill #3 Grane crude 21/04/07 Svalbard
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Spill started

Waves started

Long-term background

Activity at 2nd barrel



 



 

Spill #3 Grane crude 21/04/07 Svalbard (detail)
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

 





  



 

























• 

• 
 

Spill #4 Grane crude: 22/04/07 Svalbard
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

 




  



 
Spill #4 Grane crude 22/07/07 Svalbard (detail-1)
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

 




  



 







 
 Temp    

C
windspeed  

m/sec
Release Rate S 

kg/sec
Mass released             

kg
% by mass of 200 

litres of oil
spill 1 -13.0 1.5 0.000024 0.043 0.023

spill 2 -9.5 1.5-20 - - -
spill 3 -9.0 3.0-4.0 0.000034 0.130 0.069
spill 4 -5.5 4.0 0.000044 0.400 0.213 

















• 



• 






• 



• 



• 

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










 

• 




• 


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 

























 

On Axis CH4 Conc v Range for 2kg/hr released from an area of 1km2 

(=1000 tonnes crude spread to 1mm thick film)

 measured at a height of 80m in 5m/sec wind under Pasquil Gifford class D
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 






  
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




 

On Axis CH4 Conc v Range for 2kg/hr released from an area of 1km2 

(=1000 tonnes crude spread to 1mm thick film)

 measured at a height of 10m in 5m/sec wind under Pasquil Gifford class D
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









  



 

 



 



 





 







  



 









  





 


 

 




 


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
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





