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About the British Occupational Hygiene Society and the Faculty of Asbestos
Assessment and Management Review Process

The British Occupational Hygiene Society (BOHS) is a scientific charity and the Chartered Society for
Worker Health Protection in the United Kingdom. The Faculty of Asbestos Assessment and
Management (FAAM), which it hosts is the UK’s pre-eminent body in the science and practice of
asbestos assessment. BOHS has had a longstanding role in advising upon occupational exposure limits
in asbestos and was responsible for recommending the first Phase Contrast Microscopy (PCM) limit
based on personal sampling , which remains the basis of the current OEL for asbestos in the EU.
BOHS brought together an expert panel to consider the ECHA Scientific Report for evaluation of limit
values for asbestos at the workplace (i.e. Report) on the 10th of March with the intention of bringing
together the leading UK voices from science and practice in the area, informed additionally by
international expertise. The responses are a summary of the deliberations of the seminar and in some
instances, information previously submitted by BOHS/FAAM in the call for evidence. Further technical
detail is available upon request.
It is recognised that at the present time, peak levels of asbestos-related cancers from past industrial
manufacture and use are occurring in the EU member states. Asbestos is also the subject of
widespread litigation and a wide number of interests are required to be developed, making even a
science report a difficult undertaking. Our conclusions relate to the scientific method and evidence
base of the report and, to the extent that the scientific objectives can be realised in practice as well as
in theoretical terms. The observations are not meant to undermine the invaluable work in this
important field, but to provide helpful scientific critique to enable this work to be more robust and
objective.
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Faculty of Asbestos Assessment and Management Panel Findings

Executive Summary
•

•

•

•

The Report contains omissions in the evidence base which may undermine the reliability of
conclusions, some of these arise from scientific choices, but others are procedural defects
which should be remedied before the report is acted upon.
The epidemiological reliability of the report is questionable in relation to the transparency
and/or rigour of some methods, the absence of justification for some analysis which might
impact the risk analysis and skew results and some details in relation to the underlying
literature and its use.
The Report is technically flawed in its consideration of measurement methods, from the
consideration of scientific evidence, through to appreciation of practical considerations which
will determine whether actual (rather than formal) compliance is achievable.
The Panel considered the Report limited by the failure to properly explore the relationship
between risk and limit values and the determination of whether different limit values are
required for the different types of regulated asbestos; this was a clear requirement of the EU
Commission’s request to ECHA. It also identified issues with the transparency of data and
analysis.

Additional recommendations for enhancing the transparency of the scientific method and working
assumptions
•

The basis of the selection for the “quantitative” cohorts for the exposure-risk relationship
(ERR) should be set out in this report and the report should also tabulate how each cohort
made the grade (e.g. numbers of actual measurement and over what period, and how many
samples used to convert PCM to historic indices of exposures etc.)

•

The lack of information on the number of asbestos removal and maintenance workers, their
current compliance with the OEL, the effectiveness of the RPE and controls that are available
to them would seem essential information to include in the science report for the RAC and
the ongoing OEL procedure. It is recommended that this information is made available.

•

The assumptions and limitations of the science should be summarised/listed in a separate
section of the report, so it is easier to determine the limits of the evidence-base without rereading the whole report.

Conclusion
The FAAM Panel was of the opinion that while the report was well-presented, there are appreciable
defects in the scientific method through the exclusion of relevant considerations, the omission of
evidence, defects in the transparency of the evidence base, missing elements in the scientific evidence
base and a failure to appreciate the relationship between practice considerations and the realisation
of the objective of limit values in the context of the Directive and European Law. It recommends that
the Report is reviewed to address these defects prior to any further decisions being made on its basis,
which may then be potentially subject to challenge and/or fail to realise the objective of appropriate
worker health protection.
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1. Observations on the Approach to the General Scientific Evidence Base
The FAAM panel observed that there were three types of limitations to the scientific evidence base of
the report. These arose from Report’s own terms of reference, the chosen methodology for compiling
the Report and from procedural defects in following the selected methodology. There was also
concern on the technical accuracy of some sections of the report (see Appendix A for an example) and
further scientific editing/review of some sections is required.
These issues with the evidence base may undermine the effectiveness of the scientific method
reached and represent limitations on the value of the conclusions drawn and the degree to which the
report can be relied upon for the determination of the next stage of the process.
a) Limitations in the scope of evidence included, arising from the terms of reference
The ECHA science report is constrained by the service level agreement, the standard format
used by ECHA and the RAC’s involvement being just one part of a multi-stage procedure for
re-assessing the OEL. As a consequence, the report has based its assessment on updating
recent European evaluations of risk:
“International assessments such as, NFA (2019), IARC (2012), DECOS (2010), Afsset (2009a,b)
and AGS (2008)”. This has been complemented by a literature search of published papers from
the last ten years”. The only international report listed is the IARC (2012) review of human
carcinogens for hazard classification.
The ECHA report is confined in scope to the updating of the risk assessments carried out by
four EU member states that have already unilaterally lowered their OELs below that, in the
directive 2009/148/EC.
b) Limitations in the scope of evidence arising from problematic methodological approaches
The limited scope has the effect of leaving existing procedures and assumptions used in the
DECOS (2010) review and its follow-up publications unchallenged.
The literature review of recent publications (Appendix 3) uses a complex trail of not very
transparent selection requirements (see Paragraph 2 of Appendix 3) and does not make best
use of the recent literature because of the further application of the evidence-quality
requirements arising from the DECOS (2010) review. A key point in the BOHS/FAAM
submission of evidence to ECHA (June 2020) was that the parameters used by an “expert
panel” for the Health Council of the Netherlands report were not properly applied. This meant
in particular the DECOS (2010) review and further on-going reviews based on it, had ongoing
limitations, particularly for the consideration of the risks from amphibole asbestos.
c) Limitations in the scope of evidence arising from procedural omission.
The science report appears to take no account of the recent USEPA (2020a) update of
chrysotile and the many detailed publicly available comments made on this report.
Further comment is limited because of the failure to make available literature provided as a
result of the call for information (April 2020) by ECHA. The provision of this literature is a
procedural requirement in relation to enabling proper consultation.
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2. Observations on Epidemiological Reliability
The panel observed three types of limitation to the reliability of the epidemiology. These arose from
the lack of transparency in the exposition of the analysis undertaken, the lack of justification for the
methodological approaches taken in some instances and errors in the methodology apparent from
the report itself.
These issues may call into question the scientific justification for conclusions drawn in the report and
may lead to erroneous conclusions, undermining the next stage of the limit-setting process.
a) Limitations because of lack of transparency in the epidemiological analysis.
More detailed reporting of the epidemiological analyses is required, particularly those relating
to lung cancer. In particular more detail is required of:
•

•

•

•

analyses for lung cancer analagous to those shown for mesothelioma in tables 13 and 14.
This is needed to clarify how model fit and heterogeneity might vary by fibre type
grouping. Other covariates than fibre type would be of interest (for example, by study
type, i.e. cohort or case-control; effect measure. i.e. SMR vs OR/RR; and industry i.e.
mines, textiles, cement, insulation etc). The absence of this detail calls into question
whether the epidemiological methodology has sufficient underpinning rigour to justify the
conclusions.
sensitivity to the position and number of knots. The extrapolation to risk at 4 and 0.4
f/ml.yrs might plausibly be quite sensitive to the placement of the lower boundary knot
and therefore may call into question the validity of epidemiological conclusions.
graphical reporting of the exposure response curve over the whole cumulative exposure
range. Using a log scale for exposure would probably produce something readable across
the exposure range.
The lifetime risks shown in Table 15 should be shown separately for lung cancer and
mesothelioma.

b) Limitations because of the absence of justification of epidemiological methodology
The panel observed two related issues in the justification of epidemiological analysis of data.
These are substantive matters which are not acknowledged or discussed in the report, which
calls into question whether they have been properly considered. The impact of them would
be to amount to underestimation of the true risk level and to create distortions in the data
which could undermine epidemiological conclusions.
•

The process for "adjusting the exposure response relation for the elevated risk at zero
exposure" briefly mentioned on page 123/4 needs fuller explanation and justification. If it
is essentially the adjustment described on page 3 of van der Bij et al., (2013), its effect is
to set aside the intercept and base risk estimates only on the internal slopes of the
individual studies. To the extent that the intercept results from a flattened dose response
curve due to exposure estimate inaccuracies, the adjustment adopted will underestimate
the true risk level. This will undermine the validity of further conclusions that are drawn
in the report and subsequent decision-making.
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•

The use of a single average intercept applied across studies may distort comparisons
between, for example fibre type groups, if the observed intercepts vary systematically
between the groups.

c) Limitations because of methodological error
The panel observed two methodological issues relating to the underlying literature and its
use:
•

•

The exposures assigned to participants in the Olsson pooled case-control study were
based on the geometric means of their job categories. This will underestimate the derived
cumulative exposures which should be based on arithmetic means. Peters et al (2016)
(page 809) suggest this could be by a factor of 1.47.
In Table 11 the Berry and Newhouse study is misclassified as a nested case-control study.
In respect of lung cancer this was a cohort study and measured risk by SMR. It was the
analysis of mesotheliomas in this cohort that used a case -controlled approach.

d) As noted that in the previous submission of evidence from BOHS/FAAM most measurements
which define the slope of the dose-response relationships (i.e. at the higher exposure levels)
were taken using other measurement indices and static sampling methods. These conversions
to PCM fibre counts were for many of the amphibole cohorts highly problematic and failure
to understand the limitations of the exposure measurements underlying the epidemiological
assessment of the risk, means that the ERR derived and the mathematical modelling used is
often built on limited evidence and unstable assumptions for the conversion of historic
indices of exposure. Even in more recent epidemiological studies (e.g. from China and Russia),
the conversions from historic indices of total dust to PCM are based on a few tens of parallel
samples and do not adequately account for the considerable difference between static dust
sampling and personal exposure monitoring for fibres by PCM.
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3. Observations on the Reliability of the Measurement Approach
Outlined in the Report
The Panel felt that the measurement section of the Report to be the most technically problematic. It
observed eight significant areas where the Report had limitations, ranging from issues with the
evidence base, failure to take into account relevant scientific considerations, failure to take into
account relevant practical considerations which would impact on the ability of workers to derive rights
and actual protection from the OEL through to inconsistency between practical and theoretical
measurement methods.
a) Limitations arising from limited use of scientific evidence to support the Report’s conclusions
in relation to sample measurement
The Report relies on one data set from France (INRS, 2019) to assess the level of compliance
(i.e. 8-hour personal samples taken to assess the OEL) with the current directive. Since such
measurements have been collected over the last 30 years this would seem to be essential /
critical knowledge for this report to have gathered, to inform both the RAC and the following
procedures. It is hard to see how any evidence-based decisions on the new OEL can be made
without this data. INRS, (2019) is cited as reporting results from 76,681 “regulatory”
measurements between 2012 -2018, coming mostly from worksites with removal of ACMs or
the disposal and handling of asbestos waste. However, the actual IRNS report referenced
showed that only some 10% of the measurement were taken to assess the 8-hour OEL. The
TEM measurements gave a mean of 0.4 fibres/cm3 and median of 0.025 fibres/cm3 with
results ranging from <0.00001 to 200 fibres/cm3. It is not normally possible for an 8-hour
personal samples to be collected and analysed to give results to <0.00001 f/ml, nor would an
average sampling period of 151 minutes suggest that the current 8-hour OEL is a readily
measurable time period: therefore this summary must be treated with some caution. Even so,
the average is well above the current OEL and the 75th percentile of the measurements was
also above the current OEL for asbestos fibres in workplace air.
Numbers are important. The only published epidemiological review on asbestos removal
workers (Frost et al., 2008) showed that 52 387 asbestos removal workers took part in the
(UK Asbestos worker) survey between 1971 and 2005. These figures only capture the workers
who were removing the most friable forms of ACMs requiring the removal contractor to be
licenced by the UK HSE. Although this study had many limitations it did show that less than
half of the workers were in the asbestos removal industry for <2 years, which raises
considerable challenges for their training, experience and exposure monitoring. In many
ways the monitoring of maintenance workers (who may only infrequently work with asbestos)
is an even bigger challenge.
The Report (section 5.3.3) gives estimates for work on a wider range of ACMs (including
smaller maintenance work) cites the number of currently registered enterprises involved in
working tasks with ACMs in Germany in 2017, as 20 455. However, this is acknowledged to be
an underestimate and some 750,000 workers are thought to actively disturb asbestos during
renovation activities (BAuA, 2020b). Similar numbers are assumed to apply in other EU
member states. Again, a better understanding of the numbers and types of workers across
the EU who are likely to be impacted would appear to be essential information.
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b) Limitations arising from the Report’s approach to practical measurement considerations.
The problems with deciding which size of fibre and which types of fibres to count are reviewed
on page 75 of the Report. Section B subpart d of the Panel’s response raises the importance
of the historic indices of measurement and their conversion to PCM fibre counts. That this
section of the report seems oblivious to historical measurement indices and assumes the
measurements were all made by PCM is simply astonishing! That it then goes on to discuss
what is a suitable conversion of a conversion for the new OEL shows little understanding of
the reality. Fibre-counting considerations must also be determined by what is practically
achievable by Member States, given the current state of technology and practice-based
considerations, as well as the scientific and health objectives.
Setting standards for measurement determined solely by epidemiological limits, but which
cannot be practicably measured, may undermine the effectiveness of any rights derived from
the Directive and implies an impossible obligation on Member States. Although the Directive
may set the OEL at a level where precautionary control measures may be appropriate to the
epidemiological risk, this may result in a limit value for workers at which reliable measurement
of actual exposure may not be routinely achievable.
To ensure the equal applicability and enforceability of rights under the Directive, the limit
must be consistent, assessable, reliable and enforceable. Practical measurement issues are
therefore of importance. The main purpose of measuring the OEL (including when and how
often it is measured), must be to assess whether the various work practices are either suitable
to use and are being applied effectively in the many workplace scenarios.
As air measurements do not take account of any personal respiratory protective equipment,
worker compliance with the OEL may often only be achieved by the use of RPE. Again the
practical effect of a lower OEL is to increase the use and complexity of the RPE. However, the
Report does not attempt to describe or assess the RPE methods available, and their in-use
protection factors and the many other risks associated with their use (e.g. limited visibility,
weight, ergonomics, heat stress, falls from height, trip hazards etc.). This is particularly
important as ALARA would normally apply to a non-threshold carcinogen.
c) Limitations arising from the failure to consider the practical issues arising from measurement
as a means of preventing exposure.
It is vital to determine whether controls being applied are actually sufficient to suppress the
emissions of fibres to air when the asbestos-containing materials are being actively disturbed
during removal or maintenance work. The term “actively” is critical in the context of asbestos
removal in particular, since most measurements of fibres in air are not personal samples taken
in removal enclosures or enclosed areas where active maintenance work is carried out. Also,
due to the precautionary principle, no sampling personnel are usually present in the enclosure
during active removal or maintenance work.
The report acknowledges that the protection of workers and a reduction of risk, is only
achieved by first knowing you are going to disturb ACMs and then applying sufficient at source controls, to ensure that release of airborne fibres in the breathing zone of the worker
is reduced to <OEL. To achieve this, incidents of any peak emissions (e.g. due to failure of the
controls) must also be minimized (see section 5.3).
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As it is rarely possible to control asbestos fibre releases, while not controlling the other nonasbestos particles: the use of a simple dust particle counter would in most removal and
maintenance circumstances, alert the worker and supervisors to the fact that the current
controls were inadequate or failing in real-time. It is not effective protection to find this out
retrospectively, or in most cases, not at all - if the OEL is not measured or measured when the
peak emissions are unlikely to occur. Also it is important that the regulatory 8-hour TWA OEL
measurement should not be confused with the many other types of asbestos in air
measurement data (e.g background, clearance and leak- testing etc.)
d) Limitations arising from the inconsistency of current Member State’s approaches to sample
analysis
The current Directive simply requires an assessment of the OEL based on personal sampling
over 8-hours with the filter analysed for the number of fibres in a specific size range ( >5 µm
long, <3 µm width and an aspect ratio >3:1) using the WHO (1997) light microscope method
of fibre counting. However, in practice member states assess images based on several
different types of microscopy (using transmitted light, backscattered, secondary and
transmitted electrons) covering a range of illumination intensities, view images on a range of
devices (oculars, phosphor screens, LCD screens etc.) which range in physical dimensions from
a few mm2 diameter for a Walton-Becket graticule (as used in the current WHO method) to
large LCD display screens nearly a metre in width. The magnification used for sizing the fibres
may vary from ~ x500 to x20,000+ and a range of analytical techniques can be used to
discriminate between asbestos and non-asbestos fibres (e.g. polarised light microscopy,
energy dispersive x-ray analysis and selective area electron diffraction) even though the WHO
method in AWPD required all visible fibres of a required dimension to be counted for the OEL.
The fibres being counted for near source removal and maintenance work can be part of
complex bundles, clusters and matrices: either embedded in or attached to particles of the
non-fibrous matrix of the asbestos product. The rules used for counting these complex objects
and assigning fibre number differ between analytical methods. Electron microscopy uses
different counting rules to the WHO method, required by theDirective. In some EU Member
States, the use of preparation methods, such as selective ashing of the surface of the sample
or even ashing the whole filter and deposit with redispersal in a liquid before re-filtering for
analysis (i.e. indirect analysis ), can produce large differences in the fibres counted (Chesson
et al., 1990, USEPA, 1989). This issue was further demonstrated by the results from EypertBlaison et al. (2018a, 2018b) in Appendix 5 of the science report, “ When restricting the
counting to WHO fibres, the arithmetic mean TEM/PCM ratio was 4.6 when combining all
asbestos fibre types, but it ranged from 0.1 to 19 depending on the type of asbestos material
removed.”
It is presumed that the Commission has considered that a standardised procedure across the
EU was required. The previous European Reference Method for fibre counting was published
with the original directive, and the current directive was updated to specify a world-wide
reference method (WHO, 1997). The Report should consider whether the WHO method based
on PCM analysis must always be carried out first and reported before additional electron
microscopy analysis is applied.
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e) Limitations arising from the difference between actual measurement of limit values and
referenced/theoretical measurement limit values
OELs require personal sampling at a flow rate of 0.5 - 2 l/min. and the pressure drop across
the filter and battery life of currently available personal sampling pumps has a practical upper
limit of ~4 l/min. Reference to flow rates above 4 l/min in ECHA to achieve greater sensitivity
in an OEL is misleading (e.g. table 6 page 28). The theoretical calculated lower limit of
measurement for PCM is 0.0025 f/cm3 sampling 480 l of air over 8 hours and counting 200
Walton-Becket graticule areas. This is similar to the current Dutch OEL for amphiboles
measured by SEM.
f)

Limitations arising from the Report’s failure to address inconsistency in the effectiveness of
different analytical techniques across Europe
Four types of analytical techniques are noted in the report, namely PCM, SEM, TEM and
fluorescence microscopy. Amongst practitioners in the discussion group as in Europe, there is
a division in preferences for using PCM or SEM and TEM.
PCM fibre counting has been used for over 50 years as an index of exposure for asbestos
workplaces. It assumes that the fibres are asbestos and the visibility of the >5 μm long fibres
is limited to fibres of ~ 0.2 μm width (depending on fibre type, the numerical aperture and the
magnification used x400 – x500). Other airborne particles, including other fibres, will usually
limit its use to concentrations above 0.005 f/ml. but it is available to use on-site, if required.
SEM requires sampling on a different type of filter, which simplifies sample preparation but
normally requires off-site evaluation. Several EU member states use the SEM method
according to ISO 14966 especially when lower OELs are applied (e.g. NL, Germany). The TEM
requires more complex sample preparation but can use part of the unused PCM filter (if
available) for direct analysis (ISO 10312).
Both SEM and TEM can count and discriminate between asbestos and other types of fibres to
give a concentration based on the PCM index. If using direct preparation methods the
improved resolution and visibility at the search magnifications used (e.g. x1000 – x5000),
usually results in higher fibre counts, unless a measured minimum width is applied. Both EM
methods have the potential to count shorter and thinner fibres but if higher magnifications
are used, more microscope time is required to achieve the same limit of quantification. If an
indirect sample preparation is used (see page 75 of the ECHA report and EPA, 1990) the results
may have no equivalence with PCM results. The cost of sampling for all three methods is
essentially the same but for both: the time to obtain results and the cost of analysis is
PCM<SEM<TEM.

g) Limitations arising from failure to determine key relevant scientific questions.
Systematic discussion and conclusions on sampling and measurement can only be made based
on determinations which have not been made by the report of the following issues:
• Whether a single ERR applies for all types of asbestos;
• The exact description on the ERR/s and what the intercept on the response (ordinate)
means in reality, rather than in the context of mathematical modelling;
• How far it is reasonable to extrapolate from the lowest reliable exposure;
• Which of the many levels of risk (4x10-3 – 1 x 10-5) described in the science report and
those applied in different EU member states, will be adopted to set the OEL.
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•

Whether individual EU member states may continue to apply their own national risk
guidelines, as at presently allowed.
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4. Observations on the Report’s Approach to Risk-Assessment
The Panel observed limitations in the rationale of the relationship between risk and the derived limit
values, as well as a lack of transparency in the data underpinning the risk section.
a) Limitations based upon a lack of clarity in how and whether risk had been used as the basis for
determining limit values.
While the argument (page 132) that since current and future exposures will be to an
unpredictable mix of fibre types, the risk assessment should be based on evidence drawn from
all fibre types is reasonable, this does not obviate the need to do a separate risk assessment
and a limit for the amphiboles , if only to test the adequacy of a single limit.
Use of a single ERR may mean that, in relation to mesothelioma, it is the ERR is too high for
chrysotile and unduly low for crocidolite. It would be appropriate to consider establishing
different risk factors between chrysotile and amphiboles, even if insufficient high-quality
studies for individual types of amphibole asbestos was available. It was accepted that that the
asbestos risk could be modelled as linear by cumulative exposure.
Consideration and discussion of the relationship between risk and the limit value should be
analysed, since it has a significant bearing on the determination of limit values. It is noted
that EU member states apply use different terms and values (e.g. acceptable, tolerable, excess
risk) and some have different risks for chrysotile and amphibole (see Table 8 in the Report). It
is necessary to determine whether there is a need for differential limit values, e.g. for
amphiboles and other similar fibres and one for chrysotile or to reporting separate risk factors
without separate exposure limits.
b) Limitations arising from the lack of transparency in the evidence and the analysis of evidence
While this report includes some additional cohorts compared to the DECOS (2010) report,
there is no explanation or listing of the expert assessments that have been carried out to
include or exclude cohorts. The quality, types and periods that measurement data were
available and how older indices of measurement have been converted are key to the
quantitative modelling of risk. The USEPA review of chrysotile (USEPA, 2020b) provided an
example of how this could have been done and the assessments should have been published
as an annex with the report. If the main purpose of the report was to model the risk (ERR),
there is a singular lack of clarity and transparency on what factors were considered and
weighted and what data was input into the SAS computer modelling.
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5. Discussion
The question remains whether the science report has addressed the requirements set out in of the
service level agreement. This is quoted in the preamble on page 2,“the scientific evaluation shall
include, where appropriate, review of/or proposals for OEL(s), biological limit value(s) and/or
appropriate notations. It shall include an evaluation of different types of asbestos fibres (as defined in
Art 2, Dir 2009/148/EC) and take into account the nature of the health effects due to these differences.
It shall include an assessment of whether a differentiated limit value may be appropriate for the
different types of asbestos fibres.”. Clearly the risk analysis (e.g. Tables 11 &13) has divided up the
cohorts selected as suitable by asbestos type (chrysotile, mixed (mainly chrysotile with some use of
crocidolite or amosite), amosite, crocidolite and tremolite). While the degree by which the “chrysotile”
cohorts are free of tremolite and crocidolite is an area of significant debate, however, as this
differentiation has been made for modelling, it seems odd that only a single ERR for all the cohorts
combined was presented in the report.
The reason given for this approach was that workers who remove asbestos will be exposed to a range
of asbestos types. While this approach can perhaps be justified if the range of responses between
asbestos types is around a factor of three (as for the modelling of lung cancer), this is much harder to
understand when the dose-response (KM values) differ by some three orders of magnitude, as for
mesothelioma (see Table 13).
This “homogenised” analysis approach used in the Report gives the RAC no option but to adopt a single
and lower OEL. The OEL adopted defines what work practices are acceptable ( i.e. the level of dust
suppression and the type of personal protection). This in practice means a similar degree of dust
suppression for removing a chrysotile asbestos cement roof, as a sprayed crocidolite coating –often
for the simple reason that the filter will become too-overloaded to measure an 8-hour OEL. While this
can be passed-off as the status-quo, a lower OEL, requires the development and deployment of new
approaches and technologies. The only measurement data available in the report (INRS, 2019)
suggests that even the current status-quo is not being routinely achieved after a decade since it was
last reduced. Due regard has to be given to what is currently achievable and a considered staged
approach will be required for the development, availability and deployment of cost-effective efficient
methods and technologies for removal and construction work.
The seminar also highlighted a number of key ramifications that were not mentioned in the Report
but cannot be ignored going forward, especially if the OEL is lowered:
•

•
•

•

•

The amount of waste generated: other than the asbestos materials themselves, large
amounts of potentially “contaminated” materials from building contents, building materials,
made-ground and surrounding soil are generated.
The waste cycle: transport, treatment, recycling and/or storage of asbestos waste.
Decarbonisation and impact on the global warming targets adopted by the EU: many square
kilometres of single use polythene are already used. Some EU member states are using high
energy thermal destruction technologies or other CO2 producing technologies to treat
asbestos wastes.
Abandoning the WHO method: The EU wide adoption of a different analytical method and
counting rules from the WHO method, will require considerable time and cost for some
member states to adopt and deploy.
Worker protection: The ability to measure the OEL and to comply with it, will determine the
levels of cumulative exposure to workers, occupants and bystanders. Adopting a too difficult
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•

or stringent an approach will increase the amount of unacknowledged work, illegal removal
or avoidance of representative measurements.
Subsidiarity: It was already noted that a range of acceptable risk levels are quoted by member
states as suitable for use in the report. As the AWPD allows EU member states to adopt their
own more conservative OELs and several have already chosen to do so, it should be
remembered that no such derogation to increase the OEL exists.
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6. Conclusion
The Panel was of the opinion that while the report was well-presented, there are appreciable defects
in the scientific method through the exclusion of relevant considerations, the omission of evidence,
defects in the transparency of the evidence base, missing elements in the scientific evidence base and
a failure to appreciate the relationship between practice considerations and the realisation of the
objective of limit values in the context of the Directive and European Law. It recommends that the
Report is reviewed to address these defects prior to any further decisions being made on its basis,
which may then be potentially subject to challenge and/or fail to realise the objective of appropriate
worker health protection.
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Appendix 1: Example of Technical Errors which we Suggest Merit a Proper
Technical Proofing of the Report
The following short paragraph from page 10 of the Report is given as an example of the need for
further scientific editing of the report.
“Amphiboles typically have a more glassy structure, making them less-flexible, more brittle and
more rough-textured than chrysotile. The diameter of the amphibole fibrils is never less than 0.1 μm,
with the exception of crocidolite (thinnest ones approximately 0.05 μm). “

With reference to each highlight in turn:
•

Amphiboles are crystalline minerals. The term “glassy” is incorrect: it applies to non-crystalline
structures without a three-dimensional repeat structure as in glass.

•

Chrysotile slip fibre is less-flexible than commercial crocidolite, as also was one form of
commercial amosite (Montasite).

•

No asbestos is “brittle”. If this is meant to refer to tensile strength, it is still incorrect as the
tensile strength of chrysotile varies considerably. Commercial crocidolite has on average the
highest tensile strength, followed by (in decreasing order) the average chrysotile, amosite,
anthophyllite and tremolie-actinolite.

•

All clean asbestos fibres are smooth surfaced. Chrysotile, having a more chemically reactive
surface than the amphiboles, is more likely to be rough-surfaced when it has been mixed with
other silicates during commercial use. Amphibole mineral fragments which are not asbestos can
have a “stepped” appearance at high magnification where crystal defects are revealed as
cleavage.

•

Amphiboles are not circular in cross-section and the term width is normally used.

•

The statement, “ The diameter of the amphibole fibrils is never less than 0.1 μm, with the
exception of crocidolite (thinnest ones approximately 0.05 μm)” shows little understanding of
mineralogy and airborne fibre measurements by electron microscopy. This width observation
applies only in general terms to commercial raw fibres. The fineness of the fibres is dependent
on conditions at formation (e.g. crocidolite mined in Western Australia is finer than that from
Cape Provence, South Africa which in turn is finer than Malipsdrift fibre from Transvaal (the
source of mined amosite) where some of the crocidolite seams have amosite tips (continuous
fibres) and the fibre size distribution is more akin to that of amosite. All amphiboles have the
possibility of similar variations, especially in the contaminant minerals such as tremoliteactinolite. Tremolite in talc and chrysotile are prime examples of this size variation.
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