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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
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Collection of existing fibre-release from soil data
Collection of existing dust-release from soil
Project trials to obtain/support empirical field data
UK solls background project
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UK soil moisture content 8 isimex ceca’ SR~ o
Policy decision on ‘tolerable’ air w IOMO, . A% O e
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SOoBRA 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
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Asbestos fibre concentration (fibresim3)

Ashestos fibre comcentrarion {in_fibves with length > 5 gan per m’ of air) for
all measurements in which asbestas in the air was measired as a function af
the wnbonnd asbestos content in mg of asbestos pev kg of soil andior rubble
material.

[Based on 85 meanwements with varions aomvities with imbound arbesios and amaer
VR measremens condirons with & posinive medsaremen? resdr (ro-called worst
case weanwemenis). The meanmemenss ave brobem dowm  infe simianon

- 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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measuring condinons. The ashestos flbre concenmarions are averages bosed an

Figures from RIVM 711701034, 2003
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Comparison between Addison et al and RIVM

Airborne fibre concentrtation (f/ml)
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Substantial
differences due to
= different dust
generation and other
experimental factors
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RIVM data

RIVM rapport 711701 034
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RIVM data dissection
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Open access database SoBRA ::2
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SITE DESCRIPTION

Site historv / believed reason for Site Built environment Elevation
Project description Y location | dropdown (urban, | dropdown (low
asbestos . .
(county) rural) or high lying)

WORKS DESCRIPTION

Brief description of | Area of ground

Exposure scenario work is | Description of site activity
works involving being disturbed | Date of fieldwork

If none, provide details
applicable to (dropdown of 1-6| during asbestos in air
ground disturbance (m2)

of vegetation /

plus a 7th for baseline) sampling hardcover
METEREOLOGICAL
Pre0|_p|tat|on ol Wind direction, Temp
sampling day and ardana (0C)
preceding 3 days P
SOIL DATA
Soil data Laboratory analysis - soil ID Laboratory analysis - quantification
Soll Asbestos | Asbestos Occurrence (discrete / .
moisture | Soil type ;l;rlngz(rj gleliz:?:; type form (drop |dispersed, coating, lagging ;‘glngg:j Mln(or/e)sult Ma>zo;(§sult regduelzfl (r; %) PCOM SEM
content (%) Y (dropdown) down) etc) Y ° . .
AIR DATA DESIRABLE
Laboratory analysis - air (data on a sample by sample basis for ashestos analysis)
Air Number of | | .. Mean Asbestos in soil| Quantificati PM10
. Min result [Max result . A . :
volume | graticules (f/ml) (fml) result PCOM SEM laboratory on in soil |Air monitoring results (F/ml)| concentration
(litres) counted (f/ml) results result (%) (mg/m3)




Open access database — results so far...
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Sampling protocols — airborne

dust
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Sampling protocols — airborne asbestos fibres
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Soll 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

The Socisly of Bromnfisid ik Susssament



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 soll

- Use of external high volume samplers with heads inside enclosure
- Raking of soil from outside enclosure

The Sociely of Brownlisld Rk Sxssasmend



Risk algorithms

- Two sources for algorithms:

- Qualitative risk assessment algorithms in R&D66

EE 8

Chmchiviess for thi Sk
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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)

The Sociely of Eromnfisld Risk Sxsssxment



JIWG risk scoring algorithm

JIWG

Joint Industry Working Group
Asbestos in Soll and Construction & Demalition Materials

Mo warranty, expressed or implied, or reliance, is provided |n relston to the use of this ool
It is contingent on users to statisly themselves that the output from the tool 4 relevant and appropriate to the aisessment being made.

@ Copyright Joint Industry Working Group

Draft for consultation Page 1of 4

SoBRA *©
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SoBRA gualitative risk assessment approach
& Rl E I

Risk Estimation taking account of desk study and
known site history information using
Table 2 to estimate the residual
asbestos risk and establish if further
data collection is necessary

site data Are uncertainties acceptable taking

. isk?
acquisition account of risk?

) i The employer should consider all
Risk Estimation by Worker activities in a given APC in
Activity accordance with xxx identifying

activities

erequiring mitigation; and

sany high risk activities requiring
quantitative risk assessment

Quantitative assessment of

Site data exposure needed (QuRA)?

acquisition

Annexe x of this document aimsto
Risk Estimation by Receptor identify the significant dust
generating activities once consensus

is achieved re dust emissions levels
then exposure can be calculated
from time and asbestos
concentration.

Either to demonstrate
Off-site data Environmental Compliance or
acquisition Quantitative assessment of
exposure needed (QuRA)

SoBRA ¢
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SoBRA gualitative risk assessment approach

o e Conseguence-Defined-by-requirement-of-each-stage = s
n o Minora Mildo Moderaten

Severen H

Very-Unlikelyo MegligibleTisk= MegligibleTisk= MediumTiske i
Probabiliyl 7, ikelya Mediumfiske Mediumrisks |
{Constant-
definition-as-per- | Possibleo Low/mediumrisk= | Mediumfiskz
table-2
e M [ likelys Mediumiske
High-Likelihooda Low/mediumTiskz | MediumTiskz
Risk-Descriptoro Required- Primary-Actiono Secondary- Actiono o
Negligible-risk= MNo-mitigation-measures-required. = o o
[Lowiske  [Nomiigaonmeasuresrequired= = [
Medium-risk= Mitigation-measures-mandatory.- Qualitative- EMMP-mandatory .= o
QLRA-mandatory. =

*-Mitigation-=-site-actions-and-FFPE
“QLRA-=-Qualitative- Risk-Assessmenty
*QnRA-=Cuantitative-Risk-Assessmenty
*EMMP-=-Environmental-Monitoring-and-Management- Plan

SoBRA ¢
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SoBRA gualitative risk assessment approach

" Table:-1A-APC-Risk-Estimation(]

| o L} Site-Risk-by-APCn
e = o o Negligiblen Lown Mediumz Highz

=]

=]

- L 1 Very-Unlikely---o Negligible risk= Negligible tisk= Low/medium{isk= m
= T o Predicted- Unlikely= Negligible fisk= Medium-risk= o
= — — Probability-of- | Likely= Low/mediumisk = | Medium-isk= o
' T ——— Residual- Possibles Medium risks o
o Asbestos-o High-Likelihoods | Low/mediumfisk= | Mediumrisk= o
1
‘_" - A,Y,‘ -7'“_:7“':: 1[
= Table-1B:-Risk-Descriptor- and- Required- Actions- by- APCY]
Risk-Descriptora Required-Primary-Actiona Secondary-Actionz o
Negﬁgible{iskn Mo-furtherAssessment= o

Mediumfisk= Additional-Data collection mandatory-Activity- Site-reporting-and-asbestos-control-plan]
Assessment-Advised {QLRA)= Mandatory=

*1.-+High-Risk-sitesq " 4.+Negligible- Risk- Sitesq
Reason:-Thesesites-havehigh-levels-of-energy-generation-and-orfire-protection-e.g.large- Reason--Sites-with-no-plausible-expectation-that-asbestos-would be-present
hospital-site-with-multiple-buildings GTEEH'SDE_ICE'ﬂ )

Asbestos-Works{] Commercial-Sites-where onlylowlevels-of ACM-might-be-expected-<0.001%-by-
Chemical Works{| strataf]

Dockyardsy

Ship-Yardsf

Qil-refineriesy

Power-Stationsy

Hospitals (suspected-large-scale-boilerplant)f]
Disposaland-Recycling Sites {uncertain-history)q
Metal-Recycling sitesy

SoBRA ¢
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SoBRA gualitative risk assessment approach

ﬁ' Table-2A-Estimation- of-“Significance- of-the-Risk”- by-activity]]

e o
o -]

Consequence-o

Minorz Mild=

Very-Unlikelyo

Negligible risk= Negligible risk=

1
Probability-of-dust-| Unlikelyz

Negligible risk=

Severen
Medium fisk=

release-from- Possiblen

activityY Likelya

Mediumisk=

o High-Likelihooda

Low/medium isk= Mediumisk=

1
Table-2BA-Risk-Descriptor- and-Required- Actions- |

Mediumfisk= Medium fisk=
Low/mediumtisk-= | Mediumisk=

[ =R S = N = B« S =

Risk-Descriptorz

Required-Primary-Actionz

Secondary-Actiono

Negligible-risk=

Mitigation measures-mandatory.= Qualitative EMMP-mandatory=

No-mitigation-measures-required =

== T = T =T = T =

SoBRA ¢
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SoBRA gualitative risk assessment approach

" Step-3-Assessment- of-Potential- Receptor- Impactq]

* 1.»ldentify-a-list-of-vulnerable- offsite-receptors- and- consider- probability- of-dust-release-impacting- those- identifiedq]

Bl
" Table-3A-Estimation- of-“ Significance- of-the'Risk”-by-receptor- type{
o o Consequence-t
o o Minorz Mildz Severen
Very-Unlikelys Negligible fisk= Negligible fisk= Medium isk=

1
Probability-of-dust- | Unlikely=

impacting-each- | Possiblen

vulnerable receptory| Likelys

o High-Likelihoods

Negligible risk=

Low/mediumisk=

Low/mediumTisk-=

Mediumisk=

Mediumisk=

1
Table-3B Risk-Descriptor-and-Required-Actions-|

Mediumrisk=

Risk-Descriptora

Required-Primary-Actions

Secondary-Actionz

Negligible-risk=

Mitigation measures-mandatory.-Q.RA-mandatory=

Quantitative EMMP -advised=

=TT - - =1

Q= S« B o = R =

SoBRA
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Supporting information

Effect of soil moisture Effect of ACM matrix and fibre type
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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

Figure 2.2 from CIRIA C733 S 0 B RA

The Sociely of Eromnfisld Risk Sxsssxment



Examples of using empirical relationships

100 -

e.g. CIRIAC733 Box 13.3

10 -+

T

$
1 $ Exposure calcs:

0.1%wt/wt amosite in soil

0.1!
001 1 / 0.1f/ml per mg/m?3 dust
I __— 0.1mg/m?3 dust
- / =0.01f/ml exposure concentration
0.0001 =

6yr childhood exposure:

borne fibre concentrtation (f/ml)

Ir

A

0.00001 +——+—

=0.0027f/ml.years
0.001 0.01 0.1 1 10
Soil asbestos (% wt/wt) >
100000 - Risk estimate:

10000 1 In 100,000

§_ 1000 Age adjustment 6.6

S8 100 ", ussne | =13in 100,000

25 4 o // —amosite | If exposure extended for entire
2 ] ~ —chsotie | childhood at property:

= =38 in 100,000

= owom oem: oo 1w ———

f/ml.years
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Example for chrysotile cement

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 soll, 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 4cm? fragments
per m3 of soll

1A DESK STUDY
1B SITE WALKOVER
1c CONTAMINANT

LINKAGE?

&

INITIAL SOIL
2 SAMPLING
28 LABORATORY
ANALYSIS
2 DATA
INTERPRETATION
B ‘
& “
e ACTIVITY BASED
SAMPLING
INDOOR
<k SAMPLING

ary

” PRELIMINARY RISK ASSESSMENT

GENERIC QUANTITATIVE RISK ASSESSMENT

I DETAILED QUANTITATIVE RISK ASSESSMENT ”

Notes:
Assumption that asbestos may be presentin the
ground

Historical site activities which may have potentially
lead to asbestos being present in the ground

Visual observation of asbestos in ground?
Presence of materials in the ground commonly
associated with asbhestos?

Is there at least one plausible source-pathway-
receptor linkage present?

Develop robust conceptual model.

Identify lines of evidence.

Does evidence justify further inspection and
assessment?

Does a possibility of significant harm exist?

Is possibility of significant harm negligible?

Design appropriate soil sampling strategy based on
pre-determined data quality objectives

Ensure chosen laboratory analysis is fit for purpose

Data consistency, data representativeness, spatial
variability, uncertainty, and lines of evidence

Does equivalent free fibre concentration across
exposure averaging area exceed the practical
quantification limit of 0.001% wt/wt?

Does equivalent bulk ACM concentration exceed
0.1% wt/wt*? [* see footnotes 11 & 13]

Provide necessary robust information for
determining whether the land meets the
definition of Category 1 or 2.

Ascertain site-specific fibre-release potential

Determine potential contribution to exposure
from indoors

Is estimated cumulative exposure and contribution
from soil substantially above background?



Access to Information
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