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Introduction

This interactive Microsoft Powerpoint toolbox has been designed by the
SoBRA asbestos sub-group to assist risk assessors in undertaking
asbestos in soil human health risk assessments.

It is a collation of the information sources and practices of the sub-group
members, assembled in the form of a flowchart.

The toolbox provides users with summary information and links to
relevant external reference sources, and advocates a process by which
asbestos in soil risk assessment can be carried out.

It is hoped that it will aid in the consistency and robustness of asbestos
in soil risk assessment.
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Main flowchart

\ 4

Guide

 The Human Health Risk Assessment (HHRA)
Toolbox works using linked content that is set
Process

out and accessed by the main flowchart (slide troduction
2) ]

* The content is split between process
introduction slides, process options slides and
information slides Process options

n
>

* The information slides briefly summarise a
description, further information, and SoBRA

Asbestos type Serpentine: Chrysotile
Amphibole: Amosite, Crocld lite, Tremol
Asbestos hrm ACM (e.g. ement, blt umen,
AlIB, coatings, textile, rope, in: ion), fibre
bundies or free fibres

— ‘ SoBRA “#

Estimation of dust levels ’EF?i] . ,

Modelling tools or
relationships

Published sources

commentary -
Note: In the context of the toolbox, ‘soil”’ may be natural materials and/or made ground. Information slides Title
Further Information
_J[ )
e
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How to use

e Content is hyperlinked to facilitate movement
between slides in accordance with the
flowchart and the options chosen.

* On the main flowchart click to go to element
of flowchart selected

* Click on thumbnail to return to slide shown

* Click arrow to forward to that section of the
flowchart

» Click grey button to go to selected option

Flowchart element

Click to go to
element

Slide thumbnail
Click to return to slide shown

Destination arrow

Click to go to destination

Option button

A 4

Asbestos type Serpentine: Chrysotile or
Amphibole: Amosite, Crocidolite, Tremolite
Achossosform ACAL Sebitumold
AIB, coatings, textile, rope, insultation), fibre
bundles or free fibres

— SoBRA &

S

Click to go to
option
e SoBRA i
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Asbestos Sampling

Investigation and
assessment of
asbestos
distribution

Asbestos Screen
Detect/Non-detect

Asbestos
Quantification

Asbestos type
(e.g. Chrysotile / Amosite
/ Crocidolite
Asbestos form
(e.g. loose fibres /
asbestos debris / asbestos

insulation board)

Site Conceptual Model

Site conceptual
model for asbestos

Site History

Soil Characterisation
and components

Spatial distribution of
analytical data

Define averaging
areas

v

Representative
asbestos

concentrations

(e.g. By asbestos type and
form in averaging area)

Fibres in air assessment

Calculation

Assessment of fibre
release (often
normalised to
respirable dust)

Asbestos fibre
concentrations
during exposure

Direct Measurement

Asbestos fibre air

monitoring

Dust estimation

Estimation of
dust levels at
exposure

Risk estimation

Exposure
estimation:
frequency,
duration and age
at first exposure

Combine
exposure
frequency with
air concentration
as input to risk
estimate models
to estimate
excess risk of
mortality

Set risk into
context
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Site conceptual
model for asbestos

Site History

Soil Characterisation
and components

Spatial distribution of
analytical data

Define averaging

areas

Representative
Asbestos

concentrations
(e.g. By asbestos type and
form in averaging area)

Site Conceptual Model

SoBRA

Some of the key factors that may be considered in the site conceptual model are :

Asbestos behaviour in soil —asbestos in soil is generally not mobile in soil and thus will tend to stay within the soil where placed,
unless the soil is disturbed.

Pathways and receptors - asbestos causes harm to people via inhalation of fibres and thus exposure will only occur where people have
inhaled soil dust either via soil tracked back into buildings or while they are outdoors at the site. Much of the rest of the assessment in
this toolbox focusses on quantifying the release of fibres when soil is disturbed. It may be possible screen out risks to some of all of

the people potentially affected at an early stage, for instance where asbestos is or will be present at depth or below hardstanding and

will not be disturbed. Asbestos

Source information including sampling

= Site History — Where asbestos may have arisen, how it has got into the soil, and whether there have been activities that may have
moved soil containing asbestos around either by excavation or tracking across the site if present at the surface. Historical aerial
photos, in addition to historical maps and site records such as asbestos registers, can be invaluable to support this.

= |nformation on ground conditions- The components in soil such as different types of building rubble can be a very useful indicators
of the potential for asbestos. The soil type that asbestos is mixed in is likely to affect the distribution within the soil. Information on
ground conditions should be used to inform and update the sampling and analysis strategy, and used in interpreting site data to
establish the vertical and lateral distribution of asbestos as well as identifying data gaps.

= Analytical data on asbestos — This should take into account the types and forms of asbestos components as well as concentration
within the samples. Where possible consideration should be given to linking these back to the soil types and potential sources
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Investigation and

assessment of ASbEStOS Sampllng

asbestos distribution

Asbestos Screen
Detect/Non-detect

Output to
Asbestos CSM
Quantification SamEIizg
methods
Asbestos type . .
et Asbestos type Serpentine: Chrysotile or
ChWszt;';/:;ﬁ:e]{gf;d°'“e Amphibole: Amosite, Crocidolite, Tremolite
e.g. loose fibres/asbestos Asbestos form Asbestos Containing Material
debris/asbestos (ACM, e.g. cement, bitumen, AIB, coatings, .
insulation Board Site Conceptual
textile, rope, insultation), fibre bundles or Model
free fibres
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Asbestos sampling

Test methods

Asbestos screen

Asbestos
qguantification

®

o
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Site Conceptusl Model  Fibres in air sssessment Dust estimatior Risk estimation

Asbestos sampling

lii

" g/t
Fim fper mg/m) Test methods

Asbestos Screen =

SoBRA

Description: The “asbestos screen” is Stage 1 of the (now withdrawn) Standing Committee of Analysts Blue Book Method (SCA BBM) and is detailed in Appendix 2
in HSG2438, and is the determination and identification of presence or absence of asbestos using stereomicroscopy, plus higher magnification polarised light
microscopy (PLM) analysis for fine fibres.

The Stage 1 assessment undertaken by laboratories provides an initial assessment of the presence of asbestos in the soil sample visually inspected. Samples may be
subject to some form of preparation prior to Stage 1 (depending on the laboratory) and the sample size inspected at Stage 1 varies between laboratories ranging
from the entire 1kg to a subsample of 100g or less.

Reporting is as No Asbestos Detected ‘NAD’ or if present, the type and form of asbestos will be reported. The results are therefore qualitative not quantitative.

Further information: Health and Safety Executive. (2021) Asbestos: The Analysts’ Guide. HSG248 2nd edition May 2021.
https://www.hse.gov.uk/pubns/books/hsg248.htm

SCA Blue Book (now withdrawn) https://www.claire.co.uk/home/news/59-sca-blue-book-method-the-determination-of-asbestos-in-soil-and-associated-materials-
consultation-draft-now-available

SoBRA discussion paper on laboratory methods https://sobra.org.uk/?pmpro_getfile=1&file=2021/02/SoBRA-paper-on-laboratory-test-methods Dec2020 final-for-
publication&ext=pdf

SoBRA comment: The SCA BBM was withdrawn in December 2020 and HSG248 2" edition published in May 2021. The 2" edition of HSG248 changes the analytical
approach to laboratory testing such that it deviates from the Blue Book method and is not focused on providing relevant information for supporting human health
risk assessment.

SoBRA published a discussion paper on the results of a survey of UK laboratories in February 2021 and this identified that sample preparation (e.g. sieving, drying,
and crushing of samples) could have a substantial impact on the ability to identify asbestos compared to visual inspection of an “as received” sample. It also
identified that the condition of the asbestos identified is not typically reported, and that laboratories do not routinely report at what sub-stage within Stage 1
asbestos was detected (i.e. during visual inspection using stereomicroscopy or during higher magnification PLM microscopy), and therefore when the sample
inspection stopped. The discussion paper made a series of recommendations for the reporting of laboratory test results, including for steps 1-3 of the asbestos
screening stage.
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https://www.hse.gov.uk/pubns/books/hsg248.htm
https://www.claire.co.uk/home/news/59-sca-blue-book-method-the-determination-of-asbestos-in-soil-and-associated-materials-consultation-draft-now-available
https://sobra.org.uk/?pmpro_getfile=1&file=2021/02/SoBRA-paper-on-laboratory-test-methods_Dec2020_final-for-publication&ext=pdf

T - - (&
Asbestos sampling l..Eﬂi ’I x?}“

Test methods

Asbestos Quantification & &5 40

Asbestos
quantification

Further information: Health and Safety Executive. (2021) Asbestos: The Analysts’ Guide. HSG248 2" edition May 2021.
https://www.hse.gov.uk/pubns/books/hsg248.htm

SCA Blue Book (now withdrawn) https://www.claire.co.uk/home/news/59-sca-blue-book-method-the-determination-of-asbestos-in-soil-and-associated-materials-
consultation-draft-now-available

SoBRA discussion paper on laboratory methods https://sobra.org.uk/?pmpro_getfile=1&file=2021/02/SoBRA-paper-on-laboratory-test-methods Dec2020 final-for-
publication&ext=pdf

Asbestos
in soil
Output
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https://www.hse.gov.uk/pubns/books/hsg248.htm
https://www.claire.co.uk/home/news/59-sca-blue-book-method-the-determination-of-asbestos-in-soil-and-associated-materials-consultation-draft-now-available
https://sobra.org.uk/?pmpro_getfile=1&file=2021/02/SoBRA-paper-on-laboratory-test-methods_Dec2020_final-for-publication&ext=pdf

Fibres in air

Fibres in air assessment —
Calculation

Calculation

Assessment of fibre
release (often
normalised to
respirable dust)
F/ml (per mg/m3)

Asbestos fibre
concentrations

during exposure
F/mI Use tf) calculate
cumulative exposures

Asbestos fibre concentrations for the risk assessment should be
Direct Measurement calculated from asbestos fibre release data and estimated dust
concentrations. They maY also be directly measured via asbestos fibre
y

Dust estimation

Asbestos fibre air in air monitoring, but only if the activity under assessment is already in
o progress.
monitoring
F/ml Fibre concentrations should be estimated within the breathing zone for Risk estimation

each, or for the highest sensitivity, receptor(s) and as an average
during the exposure(s) subject to assessment.
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Assessment of fibre release

Modelling tools or

Test methods . .
relationships

Respirable fibres
assessment

Addison et al. (1988)

Dustiness test Swartjes and Tromp
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Ashiestas Ssmpling Coneeptusl

Assessment of fibre release ==

Modelling tools or
relationships

Respirable fibres assessment™ = |

P Dustiness test Swartjes and Tromp

Test methods

Further information: Dutch Soil Remediation Circular 2013 Annex 3 [Note this is now difficult to find online in English — this link provides information on the Circular but not
access to the Circular itself] https://rwsenvironment.eu i

Commercial laboratory test method information

Respirable
fibres
Output
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https://rwsenvironment.eu/subjects/soil/legislation-and/soil-remediation/

Asbestos Ssmpling Fibres in air sssessment Dust estimation

Assessment of fibre release -

Modelling tools or
relationships

" = E cnirtons onars .
Dustiness test - O
- - assessment

Dustiness test Swartjes and Tromp

Test methods

Further information: BS EN 15051-2:2013+A1:2016. Workplace exposure. Measurement of the dustiness of bulk materials. Rotating drum method.

Fact sheets are available from commercial laboratories

Fibre
release
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Assessment of fibre release gx

Modelling tools or

Test methods relationships

Modelling relationship
Addison et al. (1988)

Gl Rilies Addison et al. {1988)
assessment

8 Swartjes and Tromp

S oo SoBRA

Further information: Addison J, Davies LST, Robertson A, Willey RJ,. 1988. The release of dispersed asbestos fibres from soils. IOM. Historical Research Report.
Report TM/88/14. https://library.iom-world.org/media/69461/I0M TM8814.pdf

Fibre

release
Output
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https://library.iom-world.org/media/69461/IOM_TM8814.pdf

-
Assessment of fibre release 5: =

Modelling tools or
Test methods relationships

Gl Rilies Addison et al. {1988)
assessment

Modelling relationship
Swartjes and Tromp (2008) = "F = =

Further information: Swartjes, F. A, & Tromp, P. C. 2008. A tiered approach for the assessment of the human health risks of asbestos in soils. Soil & Sediment
Contamination, 17:137-149. https://www.tandfonline.com/doi/abs/10.1080/15320380701870484?journalCode=bssc20

Fibre

release
Output
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https://www.tandfonline.com/doi/abs/10.1080/15320380701870484?journalCode=bssc20

Estimation of dust DUSt eStl mathn

levels at exposure
mg/m3

Output dust levels
for use Fibres in
air assessment —

calculations

Respirable dust portion only

Highly dependent on moisture content and wind levels

Multiple values could be used in the assessment for a sensitivity analysis

Sense check calculated values or model results with published values

Dust concentrations should be estimated within the breathing zone for each
receptor, or for the highest sensitivity receptor(s), and as an average during
the exposure(s) subject to assessment.

Tracked back dust should be considered when indoor dust inhalation is a , _ _
plausible route of exposure. Risk estimation
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Estimation of dust levels

Modelling tools or
relationships

Advanced Reach Tool
USEPA AP-42

CLEA SR3

IAQM guidance

Oatway and Mobbs (2003)
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Asbestos Sampling i Fibres i i Risk estimation T - ey

Estimation of dust levels

Modelling tools or

i . Published sources

Advanced Reach Tool HSE (2011) RR878

USEPA AP-42 AQM guidance

Advanced Reach Tool

CLEA SR3 Oatway and Mobbs (2003}

S e SoBRA W S i SOBRA T

Further information:

Advanced Reach Tool. https://advancedreachtool.com/

Nathanail, C P, Jones, A, Ogden, R, Robertson, A (2014). Asbestos in soil and made ground: a guide to understanding and managing risks (CIRIA C733).

Dust

Estimation
Output
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https://advancedreachtool.com/

USEPA AP-42

Asbestos Ssmpling

Direct Measurement

Estimation of dust levels

Risk estimation | - -

Modelling tools or

i . Published sources

Advanced Reach Tool HSE (2011) RR878

USEPA AP-42 AQM guidance

[EET—
manitceing

CLEA SR3 Oatway and Mobbs (2003}

SoBRA i I R — SoBRA i

Further information:

AP42 https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors

Dust
Estimation
Output
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https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors

Estimation of dust levels |

Modelling tools or

i . Published sources

Advanced Reach Tool

HSE (2011) RR878

USEPA AP-42 AQM guidance

CLEA SR3

CLEA 5R3

Oatway and Mobbs (2003}

— e SoBRA M

Further information:

Environment Agency (2009). Updated technical background to the CLEA model. Science Report: SC050021/SR3.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/291014/scho0508bngw-e-e.pdf

Cowherd, C., Muleski, G.E., Englehart, P.J., Gillette, D.A., 1985. Rapid Assessment of Exposure to Particulate Emissions from Surface Contamination sites. Report
EPA/600/8-85/002. United States Environmental Protection Agency.

Dust
Estimation

Output
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/291014/scho0508bnqw-e-e.pdf

Estimation of dust levels

Modelling tools or

i . Published sources

Advanced Reach Tool HSE (2011) RR878

HSE (2011) RR878

USEPA AP-42 AQM guidance

CLEA SR3 Oatway and Mobbs (2003}

S e SoBRA W S i SOBRA T

Further information:

HSE (2011). Levels of respirable dust and respirable crystalline silica at construction sites, Research Report RR878, Health and Safety Laboratory, Buxton,
2011 https://www.hse.gov.uk/research/rrpdf/rr878.pdf

Dust
Estimation
Output
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https://www.hse.gov.uk/research/rrpdf/rr878.pdf

1
l

Estimation of dust levels

Modelling tools or

i . Published sources

Advanced Reach Tool HSE (2011) RR878

USEPA AP-42 AQM guidance

IAQM guidance

CLEA SR3 Oatway and Mobbs (2003}

S i SoBRA S i SOBRA T

Further information:

Holman et al (2014). IAQM Guidance on the assessment of dust from demolition and construction, Institute of Air Quality Management, London.
www.iagm.co.uk/text/guidance/construction-dust-2014.pdf

Moorcroft, S (2018). IAQM Guidance on Air Quality Monitoring in the Vicinity of Demolition and Construction Sites

https://iagm.co.uk/text/guidance/guidance monitoring dust 2018.pdf

Dust
Estimation
Output
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http://www.iaqm.co.uk/text/guidance/construction-dust-2014.pdf
https://iaqm.co.uk/text/guidance/guidance_monitoring_dust_2018.pdf

Estimation of dust levels

Modelling tools or

. ; Published sources
relationships

Advanced Reach Tool

HSE (2011) RR878

USEPA AP-42 AQM guidance

Oatway and Mobbs (2003)

CLEA 5R3

Oatway and Mobbs (2003}

— e SoBRA M

Further information:

Oatway & Mobbs (2003). Methodology for estimating the doses to members of the public from the future use of land previously contaminated with radioactivity.
NRPB-W36, National Radiological Protection Board,

Chilton. https://webarchive.nationalarchives.gov.uk/ukgwa/20140721222816/http://www.hpa.org.uk/Publications/Radiation/NPRBArchive/NRPBWSeriesReports/
2003nrpbw036/

Dust
Estimation
Output

9
www.sobra.org.uk Asbestos in Soil Human Health Risk Assessment Toolbox S O B RA L

Tha Sociaty of Browndiald Risk Assazsmant



https://webarchive.nationalarchives.gov.uk/ukgwa/20140721222816/http:/www.hpa.org.uk/Publications/Radiation/NPRBArchive/NRPBWSeriesReports/2003nrpbw036/

Fibres in air

Direct Measurement

Asbestos fibre air

monitoring
F/ml

Cibres in air assessment —
Direct Measurement

Asbestos fibres may also be directly measured via asbestos fibre
in air monitoring, but only if the activity under assessment is
already in progress or by using activity based sampling methods.

Fibre concentrations should be estimated within the breathing
zone for each receptor, or the highest sensitivity receptor(s),
and as an average during the exposure(s) subject to assessment.

SoBRA i

Dust estimation

Risk estimation
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Direct measurement

Air monitoring methods  Activity—based sampling

Pumped sampling

Real-time monitors Activity-based sampling

Long-term monitoring

[ ]
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Asbestos Ssmpling  Site Conceptual Model  Fibres in air sscessmen imation ek esti == ~ o

Direct measurement
,,,,,

Air monitoring methods

pumped sampling

2 By b et

Further information: Health and Safety Executive, (2021). Asbestos: The Analysts’ Guide. HSG248 2" edition May 2021.

SoBRA (2015). Airborne Asbestos Fibre Monitoring Protocol for Earthwork Activities at Brownfield Sites. https: .claire.co. rojects-and-initiatives/asbestos-
in-soil?start=4

Direct
measurement
Output

www.sobra.org.uk Asbestos in Soil Human Health Risk Assessment Toolbox

Tha Sociaty of Browndiald Risk Assazsmant


https://www.hse.gov.uk/pubns/books/hsg248.htm
https://www.claire.co.uk/projects-and-initiatives/asbestos-in-soil?start=4

Real-time monitors

Asbestos Ssmpling

Direct measurement

Air monitoring methods  Activity—based sampling

Pumped sampling

Real-time monitors Activity-based sampling

Long-term monitoring

SoBRA ¥

i soben org

Direct
measurement
Output
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Direct measurement

Air monitoring methods  Activity—based sampling

Long term air monitoring

Further information: SOBRA (2021). Discussion Paper on Guidelines for Airborne Concentrations of Asbestos Fibres in Ambient Air: Implications for Quantitative
Risk Assessment. https://sobra.org.uk/resources/reports/

Nathanail, C P, Jones, A, Ogden, R, Robertson, A (2014). Asbestos in soil and made ground: a guide to understanding and managing risks (CIRIA C733).

SoBRA Airborne Asbestos Fibre Monitoring Protocol for Earthwork Activities at Brownfield Sites. (2015). https://www.claire.co.uk/projects-and-initiatives/asbestos
in-soil?start=4 Direct

measurement
Output
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https://sobra.org.uk/resources/reports/
https://www.claire.co.uk/projects-and-initiatives/asbestos-in-soil?start=4

Direct measurement

Air monitoring methods  Activity—based sampling

Pumped sampling

Activity-based sampling

Real-time monitors

Activity based sampling

soben org

Further information:

SoBRA (2015). Design of an Activity-Based Sampling Protocol for the Testing of Asbestos Fibre Release Potential from Residential Garden Soil.
https://sobra.org.uk/resources/reports/

Direct
measurement
Output

US EPA (2007). Standard Operating Procedure 2084:2007. Activity based air sampling for asbestos. https://semspub.epa.gov/work/HQ/174392.pdf
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Exposure estimation:

frequency, duration
and age at first
exposure

years

Calculation of
cumulative exposure
F/ml.years

Estimation of risk
(Excess Mortality
Risk)

Estimation of risk

Estimate exposure to calculate
cumulative exposure from fibre
concentrations during exposures

Then

Use the Hodson and Darnton
model — to get excess mortality
risk

Exposure
estimation

Exposure time

Risk estimation

Conclusions
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Exposure estimation

Generally not measured, more likely to be modelled or assumed, though site survey may be used to determine
land use scenario.

Consider number of dry dusty days from local weather data for outdoor exposure.
For indoor exposure the amount of tracked back soil should be assessed.
Define exposure scenario using either generic or site specific exposure parameters

UK Contaminated Land Exposure Assessment (CLEA) model! (or UK C4SL Main Report? or USEPA Exposure Factors
Handbook (EFH)3) exposure duration assumptions for site scenarios

Determine likely age at first exposure

Risk estimation
1. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/455747/LIT 10167.pdf and
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/291014/scho0508bngw-e-e.pdf
2. https://www.claire.co.uk/projects-and-initiatives/category-4-screening-levels

3. https://www.epa.gov/expobox/about-exposure-factors-handbook
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/455747/LIT_10167.pdf
https://www.claire.co.uk/projects-and-initiatives/category-4-screening-levels
https://www.epa.gov/expobox/about-exposure-factors-handbook

Estimation of exposure time

Further information:

Environment Agency (2009). Updated technical background to the CLEA model. Science Report: SC050021/SR3
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/291014/scho0508bngw-e-e.pdf

Environment Agency (2009). CLEA Software Handbook. Science Report: SC050021/SRA4.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/455747/LIT 10167.pdf

CL:AIRE (2014). SP1010 Development of Category 4 Screening Levels Main Report https://www.claire.co.uk/projects-and-initiatives/category-4-screening-levels Exposure
Output
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https://www.claire.co.uk/projects-and-initiatives/category-4-screening-levels

Risk estimation

B [ — SoBRA i

Use exposure over time, asbestos type and age at first exposure to determine the risk of
mortality.

Use Hodgson and Darnton (2000)! meta-analysis of multiple epidemiological studies

SoBRA Excel based spreadsheet tool implementing the Hodgson & Darnton algorithms is
available on the SoBRA website https://sobra.org.uk/resources/reports/

Conclusions

1. Hodgson & Darnton (2000) Hodgson, J.T. and Darnton A. The quantitative risks of mesothelioma and lung cancer in relation to asbestos exposure. Annals
of Occ. Hyg., Volume 44, No 8, pages 565-601.
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Risk estimation from asbestos in air

Description: There are a number of models that can be used to estimate the risk to people from asbestos in air. These models consider the risks from
mesothelioma and from lung cancer, and are derived based on empirical fits to epidemiological data. Differences in output often relate to how individual studies
are interpreted.

These models broadly have similar inputs including:

1. The form of asbestos

2.  The age of first exposure

3.  The concentrations of asbestos and the exposure time and

4. The expected lifetime of the exposed individuals (to allow latency factors to be considered).

The asbestos concentrations and exposure time is generally combined to produce an cumulative exposure, however the way these are treated in each model may
differ, for instance the Hodson and Darnton model applies an age adjustment factor to the cumulative exposure in each 5 year tranche.

The output is a risk. This is typically a risks of mortality rather than the risk of getting mesothelioma or lung cancer. The mortality takes into account the expected
lifetime of the individual. For the lung cancer the exposed population may be important as for instance smokers have a higher risk than non-smokers.

Further information: SoBRA (2021). Discussion Paper on Guidelines for Airborne Concentrations of Asbestos Fibres in Ambient Air: Implications for Quantitative Risk Assessment

SoBRA (2021). Excel calculation Sheet for risk from cumulative exposure to asbestos in air. https://sobra.org.uk/resources/reports/

SoBRA comment: The SoBRA discussion paper has adopted the linear Hodgson and Darnton model for mesothelioma and non-linear model for lung cancer. The
Hodgson and Darnton model was chosen as it is the model used by the UK Health and Safety Executive (HSE).

An Excel tool has been produced by SoBRA that uses the Hodgson and Darnton model to estimate risk of mortality for each asbestos type from the data on the
exposure to asbestos in air. The aim of the model is to provide a readily-available tool to users which improves consistency in calculations and avoids having to
interpret and re-create the algorithms presented in the original paper.

Ffml [per maim) g

SoBRA
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Calculation

Conclusions . =

The epidemiological models for asbestos provide an output defined as a mortality
rate as opposed to excess lifetime cancer risk (ELCR). Direct comparison to ELCR for
other scenarios is therefore not advocated, however, reference to "acceptable”
ELCR may be unavoidable (e.g. that set by CL:AIRE (2014) in the development of a
Low Level of Toxicological Concern (LLTC).

Conclusions from asbestos in soil HHRA should be based on an objective and
balanced appraisal of all relevant lines of evidence, taking account of the stated
objectives of the assessment and the level of confidence in the evidence used.

1. CL:AIRE (2014). SP1010 Development of Category 4 Screening Levels Main Report https://www.claire.co.uk/projects-and-initiatives/category-4-screening-levels
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Limitations

This interactive toolbox has been developed by members of the SOBRA asbestos-
in-soil sub-group acting in a voluntary capacity, and details the views of the
individual members, not those of their employers. It is provided freely on the
SoBRA website to help promote good practice in assessing the health risk from
asbestos-contaminated soil in the UK. Users of the toolbox must satisfy
themselves that the content is appropriate for the intended use and no
guarantee of suitability is made.

Feedback

Feedback on this paper is welcomed and should be submitted to SOBRA at
info@sobra.org.uk

© Society of Brownfield Risk Assessment, 2021
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