
Update on Asbestos

Current Issues in Contaminated Land Risk Assessment - 2014



SoBRA recommendations for further work – October 
2013

• Focus on how to better understand the soil/air relationship for asbestos 
release

• Reduce uncertainty/provide greater context to exposure estimates

1. Collection of existing fibre-release from soil data
2. Collection of existing dust-release from soil
3. Project trials to obtain/support empirical field data
4. UK soils background project
5. UK background air concentrations
6. UK soil moisture content
7. Policy decision on ‘tolerable’ air

concentration
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SoBRA sub-group initiatives

• Summer workshop 2013 – report publication imminent…
• Follow on work:

• Review of RIVM empirical data
• Open access database of activity-based asbestos fibre and dust 

release
• Sampling protocols of air monitoring of dust and asbestos fibre
• Soil sampling protocol
• Activity-based sampling protocol
• Qualitative risk ranking frameworks
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RIVM data

• Data from 30 studies
• 1000 individual measurements
• 85 selected for unbound asbestos with 

+ve air result
• Mostly associated with dry soil, dry 

weather and ‘plenty of activity’
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Figures from RIVM 711701034, 2003



Comparison between Addison et al and RIVM
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RIVM data
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RIVM data dissection
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Open access database
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SITE DESCRIPTION

Project description Site history / believed reason for 
asbestos

Site 
location 
(county)

Built environment 
dropdown (urban, 

rural)

Elevation 
dropdown (low 
or high lying)

WORKS DESCRIPTION

Brief description of 
works involving 

ground disturbance

Area of ground 
being disturbed 

(m2)
Date of fieldwork

Exposure scenario work is 
applicable to (dropdown of 1-6 

plus a 7th for baseline)

Description of site activity 
during asbestos in air 

sampling

If none, provide details 
of vegetation / 

hardcover

METEREOLOGICAL

Precipitation on 
sampling day and 
preceding 3 days

Wind direction 
and speed

Temp 
(oC)

SOIL DATA
Soil data Laboratory analysis - soil ID Laboratory analysis - quantification

Soil 
moisture 

content (%)
Soil type Number 

analysed
Number 
detected

Asbestos 
type 

(dropdown)

Asbestos 
form (drop 

down)

Occurrence (discrete / 
dispersed, coating, lagging 

etc)

Number 
analysed

Min result 
(%)

Max result 
(%)

Mean 
result (%) PCOM SEM

AIR DATA DESIRABLE 
(data on a sample by sample basis for asbestos analysis)Laboratory analysis - air

Air 
volume 
(litres)

Number of 
graticules 
counted

Min result 
(f/ml)

Max result 
(f/ml)

Mean 
result 
(f/ml)

PCOM SEM
Asbestos in soil 

laboratory 
results

Quantificati
on in soil 
result (%)

Air monitoring results (F/ml)
PM10 

concentration 
(mg/m3)
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Open access database – results so far…

Data from PCM analysis & 
WHO counting method

SEM data suggest 10 x lower 
asbestos fibre concentrations



Sampling protocols – airborne dust
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Sampling protocols – airborne asbestos fibres
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Soil sampling protocol

• In draft – will be available on website soon
• Soil sampling protocol focuses on importance of 

understanding:
• Source of asbestos and likely pattern of distribution in soil
• Taking of large initial samples if fragments of ACM suspected
• Visual screening of soil and picking out of visible ACMs
• Composite sub-sampling for smaller samples for lab analysis
• Reality check – is sample, and therefore quantitative result, 

representative of relevant bulk volume of soil of interest?

• Draws on existing ICRCL, Dutch and Australian protocols
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Activity-based sampling (ABS) protocol

• In draft – will be available on website soon
• Activity-based sampling protocol

• Based on US EPA guidance for generic ABS
• Construction of enclosure around small area of bare soil
• Use of external high volume samplers with heads inside enclosure
• Raking of soil from outside enclosure
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Risk algorithms

• Two sources for algorithms:
• Material and priority algorithms in HSG 227 and 264

• Qualitative risk assessment algorithms in R&D66
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HSG material and priority algorithms

• Material assessment – ease of fibre release
• Product type
• Extent of deterioration/damage
• Surface treatment
• Asbestos type

• Priority assessment – likelihood of ACM disturbance
• Degree of disturbance (activity type)
• Likelihood of exposure (location/accessibility of ACM)
• Exposure potential (number of people, frequency of exposure)

• Numerical scoring system (1-3)
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JIWG risk scoring algorithm
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SoBRA qualitative risk assessment approach
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SoBRA qualitative risk assessment approach
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SoBRA qualitative risk assessment approach
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SoBRA qualitative risk assessment approach
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SoBRA qualitative risk assessment approach
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Supporting information
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Figure 9.7 from CIRIA C733

Figure 4 from Swartjes & Tromp, 2008

Figure 2 from Swartjes & Tromp, 2008

Effect of soil moisture Effect of ACM matrix and fibre type 

Figure 9.3 from CIRIA C733

Figure 2.1 from RIVM, 2003

Figure 9.5 from CIRIA C733



What’s next…

• Examples of exposure estimates and risk estimation for 
common scenarios

• Better understand QRA options
• Provide material for debate on what generic numbers 

might look like
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Figure 2.2 from CIRIA C733
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Examples of using empirical relationships
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e.g. CIRIA C733 Box 13.3

Exposure calcs:
0.1%wt/wt amosite in soil
0.1f/ml per mg/m3 dust
0.1mg/m3 dust
=0.01f/ml exposure concentration
6yr childhood exposure:
=0.0027f/ml.years

Risk estimate:
2 in 100,000
Age adjustment 6.6
=13 in 100,000
If exposure extended for entire 
childhood at property:
=38 in 100,000



Key assumptions:

• 0.001%wt/wt free fibre in soil LOD 
acceptable for 24/7 CLEA 
household dust exposure

• RIVM data suggests that at 1% AC 
in soil, airborne fibre <LOD

• Maximum respirable fibre content 
in AC is 0.1% (RIVM)

• Adopt 0.1% wt/wt threshold on 
precautionary basis

• Equates to ~ 100 4cm2 fragments 
per m3 of soil
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Example for chrysotile cement
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www.claire.co.uk/asbestos

Access to information



Access to information
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http://www.sobra.org.uk/resources/



Thank you

simon.cole@urs.com 
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