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Regional monitoring networks in SE England
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Case studies
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Case Study 1: Buncefield Sunday 11th December 2005
Photos from Royal Chiltern Air Support Unit
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Sunday 11th December 2005
Press photos
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PM10 impacts
Modelled extensively by 

Webster et al. (2006) Met Office using NAME
(More later from Claire and others…..) 

Vautard et al 2007 using Chemire

Little ground level impact due to the heat of the fire and plume rise.

Also modelled under other meteorological scenarios.

Vautard et al found max of ~400 ug m-3 ‘close’ (10s of km)  to source 
if fire happened in summer 2003 ‘heatwave’ but still little widespread 
impact.

What was measured?



Presented by King’s College London8

Source apportionment of measured concentrations
Necessary to separate Buncefield PM10 from other sources
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Source apportionment of measured concentrations
Hourly mean measured and modelled concentrations at Haringey 1

(For method see Fuller et al 2002 and Fuller and Green 2006)
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Source apportionment of measured concentrations
‘Unexplained PM10 concentrations at Haringey 1
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Source apportionment of measured concentrations
‘Unexplained PM10 concentrations at Horsham 2
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PM10 from Buncefield
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PM10 from Buncefield
Measured concentrations

•Max PM10 54 – 171 ug m-3 TEOM*1.3 (hourly mean)

•But considerable PM10 from both primary and background sources

Due to Buncefield

•Hourly mean 26 (+/- 19) - 130 (+/- 23) ug m-3 TEOM*1.3

•Daily mean 23 (+/-3) ug m-3 TEOM*1.3 (Horsham) 

•Most sites < 10 ug m-3 TEOM*1.3



Presented by King’s College London14

Case study 2: Hendon, north London, 13th July 2006
photos BBC, Ben Hallinan, Wei Yecheng

2500 evacuated, 100 fire fighters fought the blaze
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Hendon, north London, 13th July 2006
2 km to the west….

Peak 129 ug m-3

Due to fire

Peak 105 ug m-3

~ 13 ug m-3 daily mean
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Bow, east London, 13th July 2006
Another 100 fire fighters (busy day for LFB!)
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Bow, east London, 13th July 2006
2 km to the west…

Peak 116 ug m-3

Due to fire

Peak 94 ug m-3

~ 11 ug m-3 daily mean
and

~ 6 ug m-3 daily mean
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Warehouse, Olympics site 12th Nov 2007
75 fire fighters
photos  Amanda Kendall, BBC, PA  
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Warehouse, Olympics site 12th Nov 2007

Measured at:

Greenwich 4
Greenwich Bexley 6
Sevenoaks 2

Gravesham*
Maidstone*

* www.kentair.org.uk
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Warehouse, Olympics site 12th Nov 2007

Peak 92 ug m-3

Due to fire

Peak 65 ug m-3

~ 1 to 5 ug m-3 daily mean
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Warehouse, Olympics site 12th Nov 2007

Mainly PM2.5 (about ¾)
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Camden Lock fire, 9th Feb 2008

No elevated PM10
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Sevenoaks car fire, 9th Feb 2008

Within 10m of monitoring site

Max hourly mean 1800 ug m-3
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Conclusions from case studies in London
–PM10 from large fires can impact several km or even several 10s of km from source

–Concentrations close to fire 1000 – 2000 ug m-3

–Concentrations several km away can reach 130 ug m-3

–Durations of only an hour or two 

–Daily mean concentrations generally < 10 – 15 ug m-3

–But what about toxicity of the PM10?

–Limited evidence says PM10 from wood burning not very toxic (per ug m-3)

–But buildings are made of wide variety of man-made organics
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A small aside..
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Docklands bombing, 9th Feb 1996
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Docklands bombing, 9th Feb 1996
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Operational considerations
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Operational considerations

Events are short lived
Need to be measuring from start of event
Hard to predict where / if the plume will ground
Plume can cover 10s of km

–Better to have surveillance networks rather than mobile facilities

Not all sites have hourly data collection

–Protocols for increased data collection during episodes
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Operational considerations

Daily mean concentrations are not sufficiently responsive

–Normal website information is not appropriate
–Need to provide feeds of hourly or 15 min data to those managing incidents

Can be difficult to separate incident from background

–Expert interpretation for each network / site? 
–Duty team at King’s during ‘office’ hours (weekend cover too) 
–Difficult to resource 24/7
–On-line source apportionment?
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Summary
Case studies of PM10 from fires in London

– Short incidents of fairly high concentrations
– Little effect on daily mean concentration
– Toxicity isn’t just mass based

Surveillance network better than mobile facilities

Maybe difficult to interpret incidents
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