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Asbestos Awareness

Key Facts in the History of Asbestos

➢ Finnish pottery around 2500BC

➢ Romans – cloth/burial shrouds/candle wicks

➢ Late 1890s – first reports about concern about the health of 
asbestos workers

➢ 1927 – The term ‘Asbestosis’ was first used in the BMJ

➢ 1930 – Merewether Report – asbestosis formally recognised

➢ 1960 – Link between blue asbestos and mesothelioma established 
by Dr J C Wagner

➢ 1999 – use of asbestos finally banned in the UK

In summary asbestos as  a flame retardant was:

Abundant, cheap, versatile, tough, inert (but potentially harmful)



Asbestos awareness

What is asbestos?

➢ Naturally occurring mineral.  Still mined in some countries 

– heat resistant to 1200oC

➢ Chemically, asbestos exists in fibrous forms of mineral 

silicates, e.g. chrysotile is Mg3Si2O5(OH)4 

➢ The fibres are crystalline, non-biodegradable and split to 

form very fine fibres

➢ Pre 1999 – used in a wide range of building and 

manufactured products



Examples of naturally occurring asbestos minerals

Asbestos awareness

Crocidolite Rock

Chrysotile Rock Natural Occurring Chrysotile

Natural Occurring Actinolite



The asbestos legacy

➢ Between 1950s and 1970s asbestos was used 

extensively in UK as building materials

➢ Approximately 850,000 metric tonnes of chrysotile 

were used in the UK between 1880 and 1976

➢ Thousands of tonnes of asbestos still remain in 

buildings

➢ Over 1.5 million commercial premises contain 

asbestos 

➢ 25% of people now dying from asbestos-related 

diseases once worked in the building trades

Asbestos awareness



Asbestos awareness

➢ Over 5000 people die of asbestos related diseases

each year

➢ Asbestos is a Category 1 carcinogen

➢ Proven link with respiratory diseases: asbestosis, 

mesothelioma,  bronchial carcinoma, pleural 

plaques (and recently ovarian cancer)

➢ Can remain latent for 15 – 40 years, now even longer

Human Health Risks



Respirable fibres

➢ The greatest risk to human health is 

from the respirable fibres, not the bound 

ACM

➢ Respirable fibres are defined as  small 

fibres that can be inhaled into the lower

regions of the lung, with the following      

dimensions:

Longer than 5 um, <3 um diameter, and 

have aspect ratios of at least 3:1

Asbestos awareness



Why is Asbestos Potentially Hazardous?

Largest risk is to:

➢ Asbestos removal workers (higher risk to those who smoke)

➢ Construction workers

➢ Maintenance workers

➢ Demolition workers

However, day to day risk for most people is EXTREMELY LOW

Section of Human Hair Respirable asbestos fibre

Asbestos awareness



Asbestos awareness

Risk of asbestos inhalation on Brownfield Sites

➢ Buried asbestos uncovered during site clearance

➢ Site activity causes breakdown of bound ACM

➢ Airborne fibres generated from soil

➢ Carried on vehicle wheels

➢ Carried on clothing of site personnel



Analysis of Asbestos in Soils

Identification difficulties:

Asbestos fibres can be difficult to see,

both soils contain > 0.1% asbestos



Analysis of Asbestos in Soils

Quantifying Asbestos - Limits of Detection

➢ What limit should be considered an acceptable risk?

➢ HSE Control Limit for exposure to asbestos is 0.1 fibres/ml for a

continuous average over a four hour period

➢ Addison et al (1988)  ‘The Release of Dispersed Asbestos Fibres 

from Soils’ showed that airborne fibre concentrations could be very 

high (> 20 f/ml), and even 0.001% of asbestos in a dry loose mixture 

was capable of producing airborne respirable asbestos 

concentrations in excess of the 0.01 f/ml clearance limit

This value (0.001 mass % asbestos) has never been ratified by any 

regulatory body, but is now used regularly as an analytical LoD.



Analysis of Asbestos in Soils

Analytical Methods summary - ID

➢ Gross visual screening for ACM only – not 

acceptable to UKAS

➢ Detailed screening using a  x 40/x 80 standard 

optical  microscope and remove fibrous material

➢ Identification of asbestos type by Polarising Light 

Microscopy (PLM) as per HSG 248

Laboratories must be accredited to

ISO 17025 for this analysis



Analysis of Asbestos in Soils

Methods summary - quantification

➢ Quantification of ACM only by gravimetric 

measurement  to 0.1%

➢ Quantification of smaller ACM and fibre bundles by 

gravimetric to 0.001%

➢ Quantification by dispersion and fibre measurement 

using Phase Contrast  Microscopy (PCM) -

dispersed fibres - to 0.001%

➢ SEM or TEM - limited commercial availablility

➢ Fibre release test – very limited commercial 

availability,  time consuming and expensive



➢ After mixing for 1 hour, replicate aliquots 

are removed and filtered

➢ The filter papers are mounted onto slides

➢ The slides are treated with acetone to 

‘clear’ the filter paper

➢ After fixing and sealing the slides are 

examined under Phase Contrast Optical 

Microscopy (PCOM) where all  loose fibres 

are measured and counted to a reporting 

limit of 0.001%

➢ 200 fields per slide examined – fibres 

counted and measured

Analysis of Asbestos in soils

Analytical Methods – quantification 



Analysis of Asbestos in Soils

Flow diagram

Identification and presence of 

asbestos confirmed by PLM as 

per HSG 248

Analysis complete

Identification and 

quantification of small fibre

bundles by detailed 

gravimetric analysis to 

0.001%

Identification and 

quantification of free fibres

by dispersion and PCM to 

0.001%

If no asbestos fibres 

are identified, report 

as NAD (no asbestos 

detected)

Stage 1 analysis

Stage 2 analysis 

(detailed 

gravimetric)

Stage 3 analysis 

(dispersed fibres)

Note: If Stage 3 is not 

performed, there is a risk 

that significant numbers of 

free fibres will not be 

included in the total 

result, and may give an 

underestimate.  



Analysis of Asbestos in soils

The problem

➢ > 0.1% w/w ACM in soil - all asbestos cement 
fragments

➢ Classified as hazardous waste

➢ Low (potential) risk

➢ < 0.1% w/w ACM plus significant free fibres in soil

➢ Classified as non-hazardous waste

➢ High (potential) risk



Analysis of Asbestos in Soils

Respirable fibres in respirable dust

To clarify:

➢ Non degraded, bound asbestos is not high risk to 

human health

➢ The human health risk is from airborne fibres 

➢ More accurately, the risk is from respirable 

airborne fibres

So a mass % asbestos result does not provide the 

best indicator of risk



Analysis of Asbestos in Soils

Respirable fibres analysis  
➢ The test is an add on from the total dispersed (free fibres 

test) for asbestos in soil

➢ An aliquot of the fines fraction (< 2 mm) is filtered through a 

10 micron filter to provide the PM 10 value

➢ A further quantity of filtrate is filtered through a 1 micron 

filter 

➢ This filter is dried, cleared and mounted onto a slide for 

counting

➢ 200 fields are viewed and fibres are counted and measured

➢ Fibres that meet the definition of respirable fibres are used 

to calculate the respirable fibre concentration

➢ Alternatively, clients can collect the airborne dust on site, 

and we can use this directly



Analysis of Asbestos in Soils

Respirable fibres in respirable dust - the missing link for asbestos in soil risk 

assessment

The solution to estimating risk of exposure

To calculate the asbestos content of the respirable portion of the sample and relate 

that to respirable dust levels, based on air monitoring and calculation of PM10 values

The advantages

➢ The results provide a good indicator of whether site activities are likely to give 

rise to airborne fibres, and to what levels, and is cost effective

➢ The 2017 SOBRA (Society for Brownfield Risk Assessment) document on 

airborne asbestos fibre monitoring is of interest to work with this method – it 

discusses asbestos air testing and dust monitoring, and this test provides the 

missing link between the two:

http://www.sobra.org.uk/content/reports/Dust-Monitoring-Protocol-Earthwork-Activities-Brownfield-Sites.pdf

http://www.sobra.org.uk/content/reports/Dust-Monitoring-Protocol-Earthwork-Activities-Brownfield-Sites.pdf


Analysis of Asbestos in Soils

Respirable fibres

We can provide an estimate of three key indicators of risk 

that it was not possible to calculate before:

➢ The fibres per ml of asbestos in air at a given level of 

dustiness (e.g. 0.5 mg m3 )

➢ The dustiness level on site that would need to be 

reached before the clearance indicator of 0.01 f/ml would 

be breached

➢ The dustiness level on site that would need to be 

reached before the control limit of 0.1 f/ml would be 

breached



Analysis of Asbestos in Soils

Respirable fibres

The results would provide/allow:

➢ An indication if site activities would produce airborne fibres, and their 

concentration

➢ A decision as to the level of air monitoring required, based on 

requirements of CAR

➢ A decision as to requirements for dust suppression

➢ A more accurate assessment of risk, by removing factors affecting the 

release of airborne fibres, e.g. PSD, soil type, asbestos matrix and 

type

➢ A reduced level of asbestos monitoring, to be replaced with dust 

monitoring, once  the correlation  is known, which is far more cost 

effective

➢ Reduced costs, as the test is more cost effective than the fibre release 

test

➢ No additional equipment and minimal additional training for analysts



Analysis of Asbestos in Soils

Respirable fibres in respirable dust 

Potential cost benefits:

➢ Less monitoring required once baseline 

correlation established

➢ Identification of sites which are a risk for 

workers and end users

➢ Remediation plan may be simpler, depending 

on end use of site

➢ Possible lower or no risk to public/other site 

users



Analysis of Asbestos in Soils

Relevant documentation

➢ Control of Asbestos Regulations 2012 (applies to the land not just the

buildings/structures)

➢ CL:AIRE, 2016 Control of Asbestos Regulations 2012 - Interpretation for 

Managing and Working with Asbestos in Soil and Construction & 

Demolition Materials: Industry Guidance.  CL:AIRE, London.   ISBN tba.  

Download at www.claire.co.uk/asbestos

➢ HSG 248: The Analysts guide for Sampling, Analysis and Clearance 

procedures,   HSE 2005      (new version pending)

➢ HSE Information sheets (various – on website)

➢ ICRCL (64/85) - Interdepartmental Committee for the Redevelopment

➢ of Contaminated Land Report (1990)

➢ BS 10175 – Investigation of potentially contaminated sites – Code of 

Practice (2011)

➢ AGS – Site Investigation Asbestos Risk Assessment (2013)

➢ CIRIA – Asbestos in soil and made ground good practice site guide (2016)

http://www.claire.co.uk/asbestos


Analysis of Asbestos in Soils

Respirable fibres in respirable dust - summary

➢Wide use of asbestos pre 1999 has caused widespread 

asbestos contamination

➢ Asbestos can exist in a bound form or as free fibres

➢Respirable free fibres are the high risk component for 

human health

➢Respirable fibres in respirable dust provide a better 

indicator of risk than mass % asbestos

➢ All sites require some asbestos testing

➢ An SGV for asbestos?



Analysis of Asbestos in Soils

Analysis of Asbestos –

respirable fibres 

Any questions?

hazel.davidson@dets.co.uk



www.dets.co.uk


