
www.ific.co.uk 
 twitter.com/ificforensics 

linkedin.com/company/ific-forensics  

 
Technical Excellence 

Rapid Response 



Fire	
  Inves*ga*on	
  
	
  

From	
  Folklore	
  to	
  Science?	
  
	
  	
  
	
  



•  Number of fires reducing 
•  % of deliberate fires reducing 

– Dwellings <20% 
– Commercial ~30% 

•  Cost of fires increasing 
•  Cost of Arson increasing 

Introduc*on	
  



UK	
  2010-­‐2011	
  Stats	
  



Cost	
  of	
  Fire	
  across	
  the	
  EU	
  
GDP	
  IMF	
  2011	
  

($millions)	
  
Fire	
  Losses	
  	
  
(%	
  of	
  GDP)	
  

Cost	
  of	
  Fire	
  
($millions)	
  

United States 15,094,025 0.22 33,207 

Germany 3,577,031 0.18 6,439 

France 2,776,324 0.17 4,720 

United Kingdom 2,417,570 0.14 3,385 

Sweden 538,237 0.2 1,076 

Poland 513,821 0.09 462 

Norway 483,650 0.28 1,354 

Denmark 333,238 0.22 733 

European Union 17,577,691 



•  2006 - £1.9 billion 23% of total cost of fire 
•  2008 - £1.7 billion 14% of total cost of fire 
•  Between 2002 and 2008 the average fire 

claim increased from £8,000 to £21,000 
•  Total fire costs up +18% (ABI) 
•  Arson, now accounts for half of all 

commercial fires 
•  UK ABI says undetected fraud £2 billion 

Es*mated	
  Cost	
  of	
  Arson	
  











Where	
  have	
  we	
  come	
  from?	
  



Dr	
  Von	
  Schartz	
  



Paul	
  Kirk	
  

•  Fire	
  Inves*ga*on	
  	
  
1969	
  



Andraus	
  1972	
  



Joelma	
  1974	
  



Summerland	
  1973	
  



Flixborough	
  
1974	
  



Stardust	
  1981	
  



1980	
  to	
  1999	
  



Cooke	
  &	
  Ide	
  1985	
  



Drysdale	
  1985	
  

– 2nd	
  edi*on	
  1999	
  
– 3rd	
  edi*on	
  2011	
  



Bradford	
  1985	
  



1986	
  
First	
  Fire	
  Science	
  
and	
  Inves*ga*on	
  

Course	
  at	
  
Edinburgh	
  



Kings	
  Cross	
  1987	
  



NFPA	
  921:1992	
  

•  Emphasis	
  on	
  the	
  scien*fic	
  method	
  



Windsor	
  Castle	
  1992	
  



2000	
  onwards	
  



Hanjin Pennsylvania 



Limburg 



Limburg 





Kirk’s	
  –	
  DeHaan	
  

•  5th	
  edi*on	
  2002	
  
•  6th	
  edi*on	
  2006	
  
•  7th	
  edi*on	
  2011	
  



Fire	
  Scene	
  Reconstruc*on	
  

1st	
  edi*on	
  2004	
  
2nd	
  edi*on	
  2008	
  
3rd	
  edi*on	
  2012	
  
	
  



Igni*on	
  Handbook	
  2003	
  

















Willingham	
  Case	
  

•  23	
  December	
  1991	
  Todd	
  Willingham’s	
  three	
  
daughters	
  die	
  in	
  a	
  fire	
  which	
  he	
  escaped.	
  

•  Inves*gators	
  conclude	
  fire	
  deliberately	
  set	
  
•  1992	
  found	
  guilty	
  
•  2004	
  executed	
  
•  2009	
  Texas	
  Forensic	
  Science	
  Commission	
  
instruct	
  Dr	
  Craig	
  Beyler	
  to	
  examine	
  case	
  



Willingham	
  Beyler	
  Review	
  

•  Relied	
  on	
  myths	
  and	
  folklore	
  
•  Ignored	
  “scien*fic	
  method”	
  
•  Witnesses	
  misinterpreted	
  
•  Burn	
  paaerns	
  misinterpreted	
  
•  “None	
  of	
  these	
  determina*ons	
  have	
  any	
  
basis	
  in	
  modern	
  science”	
  

•  2010	
  Judge	
  Baird	
  issues	
  a	
  judgement	
  
exonera*ng	
  Willingham	
  



•  Floor	
  and	
  puddle	
  paaerns	
  
•  V	
  paaerns	
  
•  Low	
  char	
  burning	
  
•  High	
  floor	
  temperatures	
  indicates	
  accelerant	
  
•  Window	
  breaking	
  indicates	
  arson	
  
•  Crazed	
  glass	
  
•  Tiles	
  burned	
  from	
  underneath	
  
•  Floor	
  burned	
  under	
  bed	
  
•  Aligatoring	
  /	
  Crocidiling	
  

Debunking	
  of	
  Myths	
  and	
  Old	
  
Wives	
  Tales	
  



Recogni*on	
  that	
  Post	
  
Flashover	
  Fire	
  Inves*ga*on	
  

is	
  Difficult	
  
•  2005	
  NIST	
  tests	
  	
  

– Only	
  3	
  out	
  of	
  53	
  inves*gators	
  were	
  able	
  to	
  
iden*fy	
  the	
  quadrant	
  of	
  origin	
  from	
  brief	
  visual	
  
examina*on	
  

•  Interpreta*on	
  of	
  clean	
  burn	
  paaerns	
  (cf	
  
Carman)	
  

	
  



Buncefield	
  2005	
  



NFPA	
  921:2014	
  

•  Now	
  in	
  colour	
  
•  Doubled	
  to	
  over	
  400	
  pages	
  compared	
  to	
  
2001	
  Edi*on	
  

•  Includes	
  new	
  chapter	
  on	
  fire	
  protec*on	
  
systems	
  

•  NFPA	
  1033:	
  2014	
  adjusted	
  to	
  reflect	
  NFPA	
  
921:2014	
  



Where	
  are	
  we	
  going?	
  



•  Forensic	
  Regulator	
  
•  Regula*on	
  of	
  providers	
  
•  ISO	
  17020	
  General	
  criteria	
  for	
  the	
  opera*on	
  of	
  
various	
  types	
  of	
  bodies	
  performing	
  

•  inspec*on	
  
•  Competency	
  framework	
  
•  Regards	
  FI	
  in	
  same	
  category	
  as	
  Anthropologists	
  and	
  
Fingerprint	
  specialists	
  
–  Interpreta*on	
  of	
  paaerns	
  

Regula*on	
  of	
  Fire	
  
Inves*gators	
  



•  NFPA	
  1033:2014	
  
•  Skills	
  for	
  Jus*ce	
  Na*onal	
  Occupa*onal	
  
Standards	
  

Fire	
  Inves*gator	
  Competency	
  



•  SFJ	
  FRS	
  FI1	
  Prepare	
  to	
  inves*gate	
  an	
  incident	
  
involving	
  fire	
  and/or	
  explosion	
  

•  SFJ	
  FRS	
  FI2	
  Inves*gate	
  an	
  incident	
  involving	
  
fire	
  and/or	
  explosion	
  

•  SFJ	
  FRS	
  FI3	
  
•  Report	
  on	
  the	
  inves*ga*on	
  of	
  an	
  incident	
  
involving	
  fire	
  and/or	
  explosion	
  

Na*onal	
  Occupa*onal	
  
Standards	
  











Areas	
  of	
  Concern	
  

•  Sandwich	
  panel	
  buildings	
  
•  Refurbishment	
  of	
  buildings	
  
•  Timber	
  framed	
  buildings	
  
•  Renewable	
  energy	
  

















Lakanal 
House 



9	
  

8	
  

10	
  

11	
  

12	
  

13	
  

14	
  

7	
  

6	
  

65	
  

79	
  



  

Escape routes 

1	
   2	
  

3	
  

4	
  



Bedroom	
  1	
  	
  
flat	
  65	
  	
  	
  
9th	
  floor	
  	
  

Smoke	
  penetrates	
  
the	
  stairwell	
  

Smoke	
  block	
  escape	
  via	
  
west	
  balcony	
  10th	
  floor	
  



16:38:06	
  East	
  View	
  of	
  Lakanal	
  House	
  fire	
  escaping	
  Flat	
  65	
  Living	
  room	
  



17:02:57	
  West	
  eleva*on	
  Flat	
  79	
  Bedrooms	
  alight	
  



20:10	
  West	
  eleva*on	
  Fire	
  ex*nguished,	
  search	
  and	
  rescue	
  being	
  
carried	
  out	
  





Timber	
  Frame	
  

•  Speed	
  of	
  spread	
  



	
  
	
  
	
  

Hendon	
  2006	
  
	
  



First	
  observa*on	
  of	
  fire	
  



1540:28	
  Light	
  smoke	
  
Looking	
  west	
  along	
  
Aerodrome	
  Road.	
  	
  
Light	
  smoke	
  roughly	
  half	
  
way	
  along	
  south	
  eleva*on	
  
interface	
  B4/B5	
  
	
  
Man	
  in	
  HiViz	
  vest	
  looking	
  
over	
  hoarding	
  arrowed	
  in	
  
yellow	
  

1542:09	
  Light	
  smoke	
  	
  
Looking	
  west	
  along	
  
Aerodrome	
  Road	
  
	
  
Light	
  smoke	
  in	
  road	
  
	
  



1548	
  Fire	
  at	
  the	
  SW	
  corner	
  B5	
  
Fire	
  has	
  spread	
  through	
  and	
  engulfed	
  B5	
  
	
  
Fire	
  burning	
  second	
  floor	
  to	
  sixth	
  floor	
  in	
  B5	
  
	
  

B5	
  



Baaery	
  Fires	
  



Failing	
  to	
  remember	
  the	
  
past	
  

•  Texas	
  City	
  	
  
1947	
  



West,	
  Texas	
  2014	
  



Blackwell	
  House	
  	
  
Guildhall	
  Yard	
  
London,	
  EC2V	
  5AE	
  
Tel:	
  +44	
  (0)20	
  8816	
  8744	
  
Fax:	
  +44	
  (0)870	
  134	
  0539	
  

111	
  Piccadilly	
  
Ducie	
  Street	
  
Manchester,	
  M1	
  2HY	
  
Tel:	
  +44	
  (0)161	
  408	
  3303	
  
Fax:	
  +44	
  (0)870	
  134	
  0539	
  

Rushbrook	
  House	
  	
  
220	
  Ayr	
  Road	
  
Glasgow,	
  G77	
  6DR	
  
Tel:	
  +44	
  (0)141	
  639	
  6611	
  
Fax:	
  +44	
  (0)870	
  134	
  0539	
  

54	
  Elmwood	
  Avenue	
  
Belfast	
  
BT9	
  6AZ	
  
Tel:	
  +44	
  (0)28	
  9068	
  6754	
  
Fax:	
  +44	
  (0)870	
  134	
  0539	
  	
  

Citywest	
  Business	
  Centre	
  
3013	
  Lake	
  Drive	
  
Dublin	
  24,	
  Ireland	
  
Tel:	
  +353	
  (0)1	
  466	
  3333	
  
Fax:	
  +44	
  (0)870	
  134	
  0539	
  	
  
	
  

	
  

London  Manchester  Glasgow  Belfast  Dublin  

+44 (0)141 639 6611 
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