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1. My name is Chris Chambers.  I live at 43 Town Street, Lound, Retford, DN22 8RT with my wife, 
Louise and our two children, Jack and Erin.  We have lived in Lound for the last five and a half 
years. 

2. I am making representations to the planning inquiry in my capacity as a resident of the village 
of Lound which is only a short distance downwind of the Daneshill site in Retford. 

3. I had originally intended to provide this inquiry with a written submission as to why these 
Appeals should not be allowed.  However, I understand that the Inspector made a ruling on 7 
March 2024 not to allow a written submission but that, providing I brought three copies of any 
new literature with me that I wished to refer to, I could make my submissions orally and they 
would be accepted.  

4. I have brought copies of my speaking notes to assist this inquiry, particularly if there are any 
issues with the recording.  If the parties would be assisted by having copies of those speaking 
notes, I would be happy to provide copies now.  

5. I must say that I have been extremely surprised and disappointed in the last week with e-mail 
correspondence from lawyers representing the Appellants that they would seek to object to any 
submissions or documents provided to the panel in the format decided by the Inspector. 

6. I believe that not hearing to my concerns or reviewing evidence supporting my view could 
prejudice this panel from being able to make a decision on the basis of all relevant evidence that 
should be available to it.   

7. I am one of the UK’s leading experts on asbestos dust and, for the last 12 years, I have specialised 
in preparing independent reports for the Courts in asbestos related disease claims.  I have been 
instructed in around two thousand such matters where, sadly, people are dying or have died 
from an asbestos related disease. 

8. I am currently, or have recently been, instructed in many cases where those dying from 
mesothelioma were exposed to asbestos as a result of their work as Actors, Film Producers, 
Lawyers, Bankers, Musicians, Teachers, Shop workers, Dentists, Doctors & Nurses.   

9. Other cases involve or have involved people living near to others fitting asbestos cement 
sheeting to buildings, living within a few miles of industrial sites that used asbestos, pupils 
playing in the school yard near to industrial workplaces and family members bringing asbestos 
contamination home on clothing. 

10. I have been instructed and involved in cases as far afield as Australia, the Far East and USA and 
have even advised representatives from the Japanese government.  My role regularly requires 
me to give evidence before Coroners, the High Court and Court of Session. 

11. Before working as an independent expert witness, I was one of Her Majesty’s Inspectors of 
Health & Safety, working for the Health & Safety Executive in Sheffield.  This was initially as an 
Operational Inspector before moving into developing HSE Policy, briefing Ministers, assisting HM 
Treasury Solicitors and advising the police and Crown Prosecution Service in manslaughter 
investigations. 

12. I first became aware of the proposal of FCC to sort asbestos contaminated soils at Daneshill in 
or about 2020, during the first Covid lockdown.  I was then asked by the Lound Parish Council 
what my thoughts were about the proposal and whether there was a risk to the local residents 
from it. 
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13. My opinions then are the same as they are now.  I have serious concerns about this application 
and, in particular, the proposal to carry out the sorting of asbestos contaminated soils outdoors 
and within close proximity not only to the village of Lound, but also other sensitive receptor 
sites.   

14. Those sites include a residential caravan park and development of a number of properties at 
Loundfield Farm.  The area is also within very close proximity to several SSSI protected nature 
reserves, schools and other childcare settings. 

15. The first thing I have to say is how poorly the appeal process has been handled, particularly as 
my understanding is that the appeal was lodged outside of time.  Whilst I first became aware of 
the First Appeal in August last year, I did not become aware of a decision by the EA to vary that 
permit until during the first week this inquiry sat and none of the Appeal papers were available 
in the public domain until after this inquiry commenced. 

16. I am however aware that for any appeal to be made, it has to be lodged no later than six months 
from the date of the decision or deemed decision1.   

17. Whilst the statutory provisions allow for the appeal period to be extended, guidance notes 
clearly state that that “Appeals made outside the time limits are only accepted in very exceptional 
circumstances2”. 

18. The Appeal lodged by FCC in relation to the original decision made by the Environment Agency 
was lodged on 1 June 2023.  The original decision by the Environment Agency was made on 20 
October 2022 as communicated in a letter3 of the same date.  This included the following: 

“I would like to take this opportunity to let you know that under the Environmental 
Permitting (England and Wales) Regulations 2016 we have completed our technical 
determination of the application to vary an Environmental Permit held by FCC Recycling 
(UK) Limited. 

The application involved a substantial variation to the permit to allow treatment of 
asbestos contaminated soils, and considered comments raised as part of the public 
participation. 

Our decision is to refuse aspects of the application which relate to the treatment of 
asbestos contaminated soils. 

We have detailed our conclusions in the final decision document which is publicly available 
along with the permit on the GOV.UK website…” 

19. It is clear from that letter the decision to refuse the aspects of the application that relate to the 
treatment of asbestos contaminated soils was a final or deemed decision, not a draft one.   As 
such, the Appeal in relation to the Environment Agency’s original decision is out of time.  I did 
not become aware of this issue until after the first week this inquiry sat. 

20. That is sufficient reason alone to not allow the First Appeal against the Environment Agency’s 
original decision.  This particularly as there do not appear to be any “exceptional circumstances” 
to extend the appeal period.   

 
1 Environmental Permitting (England and Wales) Regulations 2016, Regulation 3(1)(e) 
2 “Environmental permit - Guidance on the Appeal procedure” paragraph 2.1.2 
3 Correspondence from the Environment Agency, dated 22 October 2022, reference EPR/NP3538MF/V008 
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21. I will however comment subsequently on what the minimum level of precautions which should 
be taken in are the event that work of this nature is allowed to be carried out at Daneshill and 
any other site.  This is relevant to all of the Appeals for Daneshill and Maw Green. 

22. The Second Appeal relates to an appeal by FCC in relation to a variation made to a permit by the 
Environment Agency relating to Daneshill. 

23. I am not familiar with the third appeal, other than it relates to a site at Maw Green and a decision 
to vary a permit after an initial permit had been issued.  Many of the comments I will make are 
however relevant to all three appeals.  Some are however limited to Appeals 1 & 2 and reference 
to the Appellant in the context of what I am going to say refers to FCC and the permit for 
Daneshill. 

24. The first time I was and other members of the local community were made aware of any 
variation to the permit made by the Environment Agency was as a result of the first few days of 
this Inquiry.  This came from a local resident who happened to attend the inquiry. 

25. Whilst I understand that the Environment Agency suggests that interested parties were 
consulted or communicated with, there was no public consultation.  I wrote a detailed letter 
objecting to the original permit application and the justification in my letter formed the basis 
for much of the Environment Agency’s decision to refuse permission to sort asbestos 
contaminated soils. 

26. That Environment Agency’s decision simply was in relation to FCC’s proposal on the basis of how 
it intended to sort asbestos contaminated soils outdoors at Daneshill in way that did not comply 
with the Best Available Techniques.  It is unclear to me why a subsequent decision was made to 
vary FCCs permit to allow the sorting of asbestos materials but in a building.  This particularly as 
this was done with no consultation or transparency. 

27. There were, for example, a significant number of written objections made to FCCs original 
permit application.  The fact that very few comments were made in relation to the decision to 
unilaterally vary the permit without proper consultation is evidence of how badly this process 
was undertaken. 

28. The Environment Agency has not, to my knowledge, made any attempt to outline what steps it 
took to ensure that the public were consulted in this process and it is a matter of fact that 
members of the public, including myself, were completely unaware that this had taken place 
until after this Public Inquiry started.   

29. This is completely unacceptable and has meant that the community has not been afforded the 
necessary time to properly consider the consequences and legality of this variation.  

30. If I may now turn to this inquiry and the reasons that I consider that the appeals by FCC should 
be rejected.  This in addition to the First Appeal being brought outside of six months. 

31. Asbestos is a word that has gone on a journey.  Historically it was the magic mineral.  It is now a 
word associated with pain, suffering and death because of the number of people it kills.  This so 
much so that the town of Asbestos in Canada had to change its name for reputational damage. 

32. Health & Safety Executive (HSE) statistics4 show that 135 people were killed in work related 
accidents in 2022/23.   The figure for mesothelioma was 2,268.  For all asbestos related diseases, 

 
4 https://www.hse.gov.uk/statistics/overview.htm  

https://www.hse.gov.uk/statistics/overview.htm
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it is thought that around 6,000 people die each year in the UK.  Asbestos therefore accounts for 
around 95 – 98% of all work related deaths in the UK. 

33. Asbestos is a naturally occurring mineral split into two different groups and six types.  The first 
group are amphiboles and this group is made up of crocidolite, amosite, tremolite, anthophyllite 
and actinolite.  The second group is serpentine asbestos and is made up of chrysotile. 

34. Whilst only crocidolite, amosite and chrysotile were used commercially to manufacture asbestos 
containing materials, chrysotile is often contaminated with tremolite and this is unlikely to be 
identified on routine testing of those materials.  That information is contained in documentary 
evidence already before this panel5. 

35. It is accepted that amphiboles are between one hundred and five hundred times more 
dangerous than chrysotile at similar intensities of exposure. 

36. Asbestos fibres are very small and invisible to the naked eye.  Asbestos fibres are usually counted 
using optical (phase contrast) microscopes and countable fibres are defined as “particles with 
length >5 μm, width <3 μm and aspect ratio (length : width ratio) >3:1. Fibres having widths <0.2 
μm may not be visible…”6.  It is therefore the case that 200 asbestos fibres measuring 5µm each, 
when placed end to end would measure 1mm. 

37. There is no possibility therefore of being able to see asbestos fibres in the air although the 
presence of visible dust generated from the manipulation or disturbance of materials that 
contain asbestos inevitably means that some asbestos dust will become airborne. 

38. The following image shows an advertisement from Johns Mansville in the USA indicating the size 
of asbestos fibres and that “1500 asbestos fibres are finer than 1 human hair”. 

 

 
5 Burdett, G “ Investigation of the chrysotile fibres in an asbestos cement sample” HSL 2007/11 (2007)  
6 MDHS 39/4 “Asbestos fibres in the air - Sampling and evaluation by Phase Contrast Microscopy (PCM) under the Control of 
Asbestos at Work Regulations” HSE 1995 
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39. The following image7 shows a number of asbestos fibres against a human hair.  This puts into 
context just how small asbestos fibres are: 

 

40. Whilst it may be possible to see some of the asbestos debris within contaminated soils and this 
can be picked out, it is impossible to see the hazardous asbestos fibres which are capable of 
penetrating into the pleura, peritoneum and pericardium (linings of the lung, stomach and 
heart). 

41. Whilst asbestos is a naturally occurring mineral, it is not naturally occurring in the United 
Kingdom and any asbestos in this country results from its historic importation and use in many 
materials. 

42. Despite this, in the UK we have the world’s highest mortality rate from asbestos related 
diseases8.  We also have the world’s second highest number of total deaths from asbestos, 
second only to the USA which despite having a population roughly 4 – 5 times that of the UK has 
broadly similar number of total deaths. 

43. It is right to say that, as a nation, we have a shameful legacy of pain and suffering from asbestos.  
This particularly as we have ignored the obvious warnings for over a hundred years and there is 
a real danger if we continue to ignore those warnings. 

44. The hazardous nature of asbestos dust has been known since the late 19th century.  In 1898 Lucy 
Deane, a Lady Inspector of Factories and a member of the suffragettes wrote9 about the “evil 
effects of asbestos dust” and added that, in “any quantity, the effects have been found to be 
injurious as might have been expected".  We should all strive to be like Lucy for many reasons. 

45. In the early to mid 20th century, further warnings were ignored.  In 1938 Dr Merewether wrote10 
that “if a silica or an asbestos process produces visible dust in the air, then the invisible dust is 
certainly in dangerous concentration”.  Dr Merewether was the Chief Medical Inspector of 

 
7 https://twitter.com/SanctusLtd/status/1113834020218048514/photo/1  
8 Odgeral, C-A et. al “Estimation of the global burden of mesothelioma deaths from incomplete national mortality data” Occup 
Environ Med 2017;74:851–858 
9 Annual Report of the Chief Inspector of Factories for 1898, HMSO 
10 Merewether, E R A “Dust and the Lungs with particular reference to silicosis and asbestosis” Medical Press and Circular 
Supplement. 1938; p. xi-xvii. 

https://twitter.com/SanctusLtd/status/1113834020218048514/photo/1


6 

 

Factories in Great Britain.  His comments have historically and continue to have great weight 
placed on them by the Courts. 

46. In 1949 Plumbe, a former Superintending Inspector of Factories, worked with various trades 
unions and large employers such as ICI Ltd and Associated Portland Cement worked together on 
a book11 endorsed by the Factory Inspectorate.  This included the following about hazardous 
substances: 

“… They are not black magic. If they are not allowed to touch they can do no harm. The 
starting point for the avoidance of every kind of industrial disease then is essentially 
obvious. The answer to the problem is to prevent any kind of contact with the source of 
injury.” 

47. In relation to asbestos dust the guidance was that “The [asbestos] dust must on no account be 
inhaled”. 

48. It is also important to note Plumbe made explicit reference to the measures that would be 
expected, in 1949, in relation to hazardous substances.  The first step in the hierarchy of control 
was to use a safer substitute.  The second step in the hierarchy of control was to box in or enclose 
the source of the danger. 

49. It should be appreciated that this guidance was written well before there was any suspicion that 
asbestos dust was capable of causing mesothelioma or other forms of cancer.  At the time it was 
only heavy and relatively prolonged exposure to asbestos dust that was considered to carry a 
risk of injury, in the form of asbestosis (a benign form of pulmonary fibrosis – essentially scarring 
of the lungs). 

50. The link between asbestos and lung cancer developed in the 1950s and, during the very late 
1950s a pattern began to emerge in people living near to the asbestos mines in South Africa of 
a new disease, mesothelioma.   

51. Further research was carried out in the late 1950s and, during the early to mid 1960s, a study 
was carried out in Barking, London looking at the presence of mesothelioma in the local 
population.  The results of that study were presented in a paper by Newhouse and Thompson12 
at an international symposium on asbestos held in New York in October 1964.   

52. At the same conference, Dr Gilson (a leading pathologist from the Medical Research Council 
based in the Pneumoconiosis Research Unit in Llandough) presented a paper13 summarising the 
steps that were needed and stated that the only acceptable action was to “eliminate 
unnecessary exposure to asbestos dust wherever it occurred”. 

53. The Newhouse and Thompson paper was subsequently published, under a revised title, in the 
UK in 1965. 

54. Following publication of the Newhouse and Thompson paper, the Times and Sunday Times 
Newspapers published articles on 17 March 1965 and again on 7 October 1965 in relation to the 

 
11 Plumbe, C C “Factory Well-being” Seven Oaks Press (1949) 
12 Newhouse, M & Thompson H “Epidemiology of Mesothelial Tumors in the London Area” Annals of the New York Academy of 
Sciences, Dec 1965 (pp 579 – 588) 
13 Gilson, J C “Problems and Perspectives: The Changing Hazards of Exposure to Asbestos” Annals of the New York Academy of 
Sciences, Dec 1965 pp 696 - 705 
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studies by the London School of Hygiene and Tropical Medicine (this is the study by Newhouse 
and Thompson).   

55. On 31 October 1965 the Sunday Times ran a front page headline article entitled “Scientists Track 
down a killer dust disease”14.  The Courts now consider this date to be the watershed moment, 
most recently by the Court of Appeal in the cases of White and Cuthbert15, at paragraphs 86 & 
87.   

56. In the lead judgment from Lord Justice Underhill, he makes the following comments at 
paragraph 136: 

“…  it is now generally recognised that any exposure to asbestos carries with it a significant 
risk of personal injury.” 

57. In the case of Briggs16 the High Court found that “a single fibre can be sufficient to cause this 
lethal cancer”.   

58. It is important to further understand that the Claimants ultimately failed in all of these cases 
which related to historic exposures to asbestos dust. 

59. The starting point for this inquiry has to be that any exposure to asbestos dust carries with it a 
significant risk of personal injury.  The consequences from that injury is a highly aggressive and 
invariably fatal form of cancer called mesothelioma.  All types of asbestos dust are known to be 
capable of causing mesothelioma and are classed by the International Agency for Research on 
Cancer (IARC) as Group I carcinogens.   

60. Any process that involves the potential for asbestos dust to be released should therefore be 
considered to carry a significant risk.  Asbestos is an extremely hazardous substance known to 
carry a significant risk of causing of the most aggressive forms of cancer at any level of exposure.  
That cancer being incurable and invariably fatal. 

61. The Appellants in this case have presented evidence to the panel that suggests that the risk to 
health is so low that it should be permitted for asbestos dust to be processed outside and near 
to residential areas.   

62. Whilst the probability of developing an injury at an individual level may be low, the 
consequences of that injury are extremely high, resulting in a significant risk.  When that risk is 
applied to not only one person doing the work but to population groups (residents in local 
villages), that risk becomes greater still. 

63. There are however well established statutory and common law principles to which require the 
following: 

• Prevent exposure to asbestos or, where it is not reasonably practicable to do so, reduce 
exposure to the lowest levels that are reasonably practicable17; or  

• Best Available Techniques18. 

 
14 Byrne, A “Scientists track down a killer dust disease” Sunday Times, 31 October 1965, p1 & 3 
15 White and another – v – Secretary of State for Health and Social Care and another [2024] EWCA Civ 244 
16 Briggs – v – Drylined Homes Ltd [2023] EWHC 382 (KB) 
17 Under long established health and safety law and the common law duty of care 
18 Required under Environmental Permitting legislation 
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64. Those standards are therefore necessary in all circumstances against the risk from asbestos, 
accepted by the Court of Appeal insofar there is a significant risk of injury from any exposure to 
asbestos dust. 

65. As indicated previously, the first step in the hierarchy of control measures is to ask the question 
as to whether any risk can be avoided by using safer alternatives.  In the case of the First Appeal 
this is the position that the Environment Agency took.  In my view that was the correct decision 
and, on the basis of FCCs proposal, the risk was so high that only soils that were not 
contaminated with asbestos could be sorted at Daneshill. 

66. There is however a need for brownfield sites to be developed and these often have asbestos 
contamination on them resulting from the use of asbestos materials in industrial, commercial, 
agricultural and even residential buildings. 

67. This also means that there is also a need for asbestos contaminated soils to be remediated in 
order to allow them to be used and prevent the need for the soils to be sent to deep landfill 
sites. 

68. It does not necessarily mean that there is a need for asbestos contaminated soils to be 
transported, often long distances, by our road network in sheeted (not sealed) lorries.  It is 
possible for mobile plant to go to those sites and sort and treat the asbestos contaminated soils 
there.  Such work would typically take place for a couple of weeks as opposed to ten years.  As 
such, any risk to health from those works would be at least two orders of magnitude lower (2 
weeks as opposed to 500 weeks). 

69. Any risk of soils escaping from the sheeted lorries, as has happened at Daneshill on many 
occasions and has blighted the Helliwell family for years, would also be prevented. 

70. There are also a number of sites that already do this work, inside buildings and under controlled 
conditions, as outlined in the written evidence of Paul Barker19.  The closest site being at 
Finningley Quarry, a distance of only 8 miles from Daneshill. 

71. Having read the Proof of Evidence of Mr Barker, I am in complete agreement with him insofar 
that, if this panel decide that the Appellants have satisfied the inquiry of a need to sort asbestos 
contaminated soil at Daneshill (and Maw Green) all of the dusty processes have to be carried 
out inside a properly designed building with effective filtration to minimise the escape of 
asbestos dust. 

72. Those dusty processes would include soil reception (i.e. the tipping of soils), storage of 
untreated soils and the sorting / treatment of those soils themselves. 

73. In addition, there would also have to be other controls such as airborne monitoring, the 
establishment of community working groups, close supervision, the use of personal and 
respiratory protective equipment by those doing the work and steps to ensure that the 
workforce have proper training and supervision to ensure that the risk is minimised of the 
workforce. 

74. Further conditions that may be outside the remit of this inquiry may also be needed and they 
can be considered at the planning stage and by the land owner.   

 
19 Proof of evidence of Paul Barker, dated 28 February 2024 
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75. I understand that the Appellants have suggested that the risk to health is so low that the 
applicants should be permitted to sort asbestos materials outside. In his proof Dr Cole refers to 
a paper by Hodgson & Darnton20 to support this position. 

76. Epidemiology is a very specialist field of statistical medicine and it is used to predict future 
outbreaks of disease in population groups.  It should not be used as justification for failing to 
follow the principles of Best Available Techniques or the duty to prevent or minimise exposure 
as far as is reasonably practicable. 

77. At evidenced during the recent pandemic, epidemiology is very uncertain.  It also assumes that 
every person is the same.  We are not.   

78. For asbestos exposure, Hodgson and Darnton (H&D) assumed that first exposure was at the age 
of 30.  In the case of exposure near to residential areas, any exposure could be from birth.  The 
H&D model also makes no allowance for individual susceptibility to certain substances.   

79. Whilst it may be reasonable to assume that the consequences to safety risks may be similar (for 
example, it 100 people fall from a height of 40ft they will probably all die, for exposure to 
hazardous substances, the risk is much more variable).   

80. As in the case of smoking, one person can be exposed to asbestos dust for long periods and not 
develop mesothelioma whereas his or her neighbour may only have very slight exposure and be 
unfortunate enough to develop this fatal disease.   

81. The Hodgson & Darnton model also relies on historic sampling results for work with asbestos 
materials, using PCM (phase contrast microscopy).  Those sampling results report a massive 
variation in actual asbestos dust concentrations and the studies are often themselves decades 
old and measurements were taken and counted using very old techniques, such that those 
measurements are themselves often unreliable. 

82. Another important limitation of epidemiology is that it cannot take into account individual 
susceptibility and predisposition to a risk.  It is known, for example, that humans who carry the 
BAP1 protein as part of their genetic makeup have a much greater predisposition of developing 
certain types of cancer, including mesothelioma.  We all also have different abilities to tolerate 
hazardous substances. 

83. Unfortunately, in the absence of all the population having genetic sequencing undertaken, the 
only way of knowing if a person is more susceptible to developing mesothelioma is when they 
are unfortunate enough to do so.   

84. The case law in this is well established.  In the case of Paris v Stepney Borough Council21 we have 
to protect those that are vulnerable to injury.  In that case the Court held that an employer was 
required to take strict precautions for an eye injury in the case of Mr Paris who lost his sight in 
his other eye during the war.  

85. As such, unless the Applicant can satisfy itself that there are not people at greater risk, such as 
infants, children and those carrying the BAP1 protein, present in the local community, it has to 

 
20 Hodgson, J and Darnton, A “The Quantitative Risks of Mesothelioma and Lung 
Cancer in Relation to Asbestos Exposure” Ann. occup. Hyg., Vol. 44, No. 8, pp. 565–601, 2000 
21 Paris v Stepney Borough Council [1951] AC 367 
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identify and take steps on the basis that some of the community are likely to have a higher than 
normal predisposition to developing mesothelioma. 

86. This approach would be entirely consistent with the findings of the Court of Appeal in the case 
of Jeromson22 where paragraph 37 includes the following: 

“… where an employer cannot know the extent of any particular employee's exposure over 
the period of his employment, knows or ought to know that exposure is variable, and 
knows or ought to know the potential maximum as well as the potential minimum, a 
reasonable and prudent employer, taking positive thought for the safety of his workers, 
would have to take thought for the risks involved in the potential maximum exposure. Only 
if he could be reassured that none of these employees would be sufficiently exposed to be 
at risk could he safely ignore it.” 

87. It is therefore the case that in the event that this panel considers that the Appellants have 
demonstrated a need for asbestos contaminated soils to be transported to and processed at 
Daneshill and Maw Green, measures will need to be taken in line with Best Available Techniques 
(BAT) and to prevent or reduce the release of asbestos dust so far as is reasonably practicable 
(SFAIRP). 

88. Whilst the principles appear similar, there are some differences.  For example, an assessment 
against the cost of a risk against the cost of protecting against the risk (in time, money and 
effort)23 is allowed under the principles of what is reasonably practicable. Conversely, under Best 
Available Technique those carrying out the work need to provide justification on cost benefit 
grounds24. 

89. The Environment Agency guidance25 on BAT includes the following: 

“‘Best available techniques’ (BAT) means the available techniques which are the best for 
preventing or minimising emissions and impacts on the environment.” 

“If your alternative technique will provide a level of environmental protection that’s 
equivalent to the BAT, you need to explain how it will do so in the operating techniques 
section of the application form.” 

“If your technique won’t provide equivalent environmental protection, but you want to 
make a case that it’s justified on cost benefit grounds, you’ll need to provide a justification 
in the operating techniques section of the form and through your risk assessment and cost 
benefit analysis.” 

90. The Appellants’ cases do not appear to me to meet any of these important principles because:   

• They are not proposing steps that prevent or minimise the escape of escape of asbestos 
dust (e.g. do the work in a building).   

• They do not claim that the sorting of asbestos dust outside will offer an equivalent level 
of protection to sorting outside.  They simply aver that there is not a significant level of 
risk. 

 
22 Shell Tankers UK Ltd and others – v – Jeromson and others [2001] EWCA Civ 101 
23 Edwards v National Coal Board [1949] 1 All ER 743 CA 
24 “Best available techniques: environmental permits” Environnent Agency, February 2016 
25 “Best available techniques: environmental permits” Environnent Agency, February 2016 
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• They have not put forward any positive case on cost-benefit grounds to justify a lower 
level of protection.  Such a case would involve the Appellant outlining the income they 
are likely to receive from the sorting of asbestos contaminated soils and weighing that 
against the cost of providing the simple measures that the Environment Agency are 
proposing. 

91. When considering what represents BAT or SFAIRP it is important to consider what steps are done 
elsewhere and what the enforcing authorities consider to be the minimum standards that are 
acceptable to achieve these outcomes. 

92. As indicated in the proof of Paul Barker, the principles of BAT relevant to this case are contained 
in the EU Implementing Decision 2018/114726.  The General BAT Conclusions in the 
Implementing Decision is to “implement and adhere to an environmental management system 
(EMS) that incorporates” a number of features which include: 

• commitment of the management, including senior management; 

• an environmental policy that includes the continuous improvement of the environmental 
performance of the installation; 

• effective process control; 

• safeguarding compliance with environmental legislation. 

93. Whilst a matter for this panel to consider, I would question whether a commercial decision to 
not use a building with filtration as a control measure would demonstrate any of the above. 

94. BAT14 lists a number of techniques that are expected in order to reduce the risk of diffuse 
emissions to air (in this case asbestos and other dusts).  The list at (d) includes the “containment, 
collection and treatment of diffuse emissions” and includes the following: 

“This includes techniques such as: 

- storing, treating and handling waste and material that may generate diffuse 
emissions in enclosed buildings and/or enclosed equipment (e.g. conveyor belts); 

- maintaining the enclosed equipment or buildings under an adequate pressure; 

- collecting and directing the emissions to an appropriate abatement system (see 
Section 6.1) via an air extraction system and/or air suction systems close to the 
emission sources.” 

95. As indicated, the principles of BAT very much advocate the use of a building to contain and treat 
diffuse emissions where fugitive dust is given off.  The fact that those diffuse emissions include 
not only inert dusts such as soil, but class 1 carcinogens and probably all types of asbestos used 
in the UK, strongly would support the use of a building. 

 
26 Commission Implementing Decision (EU) 2018/1147 of 10 August 2018 establishing best available techniques (BAT) conclusions 
for waste treatment, under Directive 2010/75/EU of the European Parliament and of the Council (notified under document C(2018) 
5070) (Text with EEA relevance.) 
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96. It is further the case that, as indicated by Mr Barker in his proof, other organisations have 
demonstrated and are continuing to demonstrate that it is possible to do this work commercially 
and inside a building with effective controls in place.   

97. To uphold this appeal would mean that those organisations outlined in Mr Barker’s proof at 
paragraphs 54 – 62 would be placed at a commercial disadvantage as they have set the 
benchmark for what is and is not acceptable under the requirements of BAT / SFAIRP.    

98. As with any commercial venture, any costs of putting infrastructure in place inevitably are 
passed on to the customer.  Any cost savings by not putting that infrastructure in place can 
effectively be used to undercut the competition.  This is why much of the health and safety law 
applies equally to the self-employed as it does to large multi-national corporations. 

99. When first researching FCCs proposal at Daneshill, I submitted a request to the Health & Safety 
Executive under the Freedom of Information Act 2000 (FOI).  The HSE response27 to my request 
included the following: 

“1)  Apart from nil, is there a safe level of exposure to asbestos dust? 

HSE is not aware that a safe level or threshold of exposure has been found, though 
there may be one. 

2)   Are dutyholders required to prevent the release of asbestos dust where it is 
reasonably practicable to do so? 

 Yes. HSE guidance such as L143 Managing and working with asbestos makes this 
clear (regulation 16). 

3)   In circumstances where it is not reasonably practicable to prevent the release of any 
asbestos dust, are dutyholders required to minimise the release of asbestos dust at 
source? 

 Yes, duty holders are required to do so and this and this [sic] is set out in The Control 
of Asbestos Regulations 2012 (regulation 16) and associated guidance. Further 
information can be found in L143 Managing and working with asbestos 

4)   Does the current clearance limit / limit of detection of 0.01 f/ml represent a safe or 
acceptable level of asbestos dust? 

 No. Duty holders must ensure that the level is reduced as low as is reasonably 
practicable. 

… 

8)   Would HSE recommend the use of strict precautions to prevent the escape of 
asbestos dust into the environment? 

 Yes, duty holders are required to prevent, or if this is not reasonably practicable to 
minimise, the spread of asbestos. This is set out in The Control of Asbestos 

 
27 HSE responses to FOI request 202010232, responses dated 9 November 2020 
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Regulations 2012 (regulation 16) and associated guidance L143 Managing and 
working with asbestos.” 

100. It is therefore clear that both the Environment Agency and Health & Safety Executive would 
consider that controls should be identified and taken on the basis that there is no safe or 
acceptable level of asbestos exposure (apart from nil).  That approach has effectively been 
endorsed very recently by the Court of Appeal in White and Cuthbert. 

101. As such the only conclusion has to be that for any work which has the potential for asbestos 
dust to be released, it is carried out in a properly designed building with filtration and extraction. 

102. I seem to recall that there may have been a suggestion that FCC would only be treating waste 
soils that were contaminated with bonded asbestos cement materials and, as such these only 
contained chrysotile.  This is incorrect as asbestos cement can be a friable material and many 
asbestos cement products are known to contain amphibole. 

103. A HSL Report28 by Garry Burdett referred to in the evidence of Dr Cole (item 14 of his supporting 
documents) includes, for example, the following at 2.1 “component materials”: 

“Asbestos cement is usually a mixture of about 10% asbestos and 90% Portland cement. 
The types of asbestos used may vary, chrysotile is normally always present but crocidolite 
and amosite (asbestos grunerite) were also added to many products. Some sources of 
chrysotile asbestos also contain small amounts of tremolite asbestos but this is unlikely to 
be detected during routine examination.” 

104. It is not clear why FCC did not consider the potential for amphibole being present in the soils 
that it proposes to sort.  Neither is it clear why Dr Cole did not include a copy of the whole 
document in the appendices to his report. 

105. The relative friability and potential for amphibole content in asbestos cement was also 
considered in HSE guidance note EH3629 which includes the following: 

“9 Where old asbestos cement is involved, it is important to confirm the type by sampling 
and analysis so that appropriate precautions can be taken. 

10 HM Factory Inspectorate (HMFI) must be given 28 days notice before any work can start 
on materials containing crocidolite (blue asbestos). If there is any doubt of the type of 
asbestos, then it should be assumed that it is blue asbestos and HMFI should be notified. 

… 

19  Certain tasks create substantial releases of dust or put workers under a greater risk of 
contamination. These include: 

(a) work on cement products containing crocidolite or amosite: 

(b) work on cement which is brittle, liable to break or disintegrate or whose surface has 
become powdery; 

(c) work with power tools: 

 
28 Burdett, G “ Investigation of the chrysotile fibres in an asbestos cement sample” HSL 2007/11 (2007) 
29 EH36 “Work with Asbestos Cement” October 1984 



14 

 

(d)  any other work which may involve breakage of the material (e.g. demolition, 
stripping out); 

(e)  any other work where significant asbestos dust is liable to be generated. 

106. The possibility of amphiboles being present in asbestos cement samples was also outlined in a 
Cape Asbestos document30 which included: 

“Blue Asbestos and Amosite are, with great advantage, added to the fibrous component 
for the production of asbestos cement sheets… 

… 

Twenty-five per cent or more of the fibrous component may usefully consist of Blue 
Asbestos and/or Amosite for flat sheet manufacture. Up to fifteen per cent in 
recommended for use in corrugated sheets and sheets which are to be used lor moulded 
products.” 

107. As the proposals relate to the sorting of asbestos contaminated soils where asbestos debris is 
present in the soils, even if “bonded” asbestos cement are likely to be in fragments, bundles of 
asbestos fibres and single asbestos fibres, EH36 would indicate that the sorting of asbestos 
contaminated soils could give rise to significant asbestos exposures. 

108. It is further the case, that the airborne dust sampling at other sites refers to materials other than 
asbestos cement being present in the contamination, including asbestos lagging, containing 
amosite.   

109. As such, precautions should be identified and taken on the basis of it being foreseeable that 
other asbestos materials may be present in the soils.  Dr Cole says that the contamination in 
soils is usually uniform.  He does not say that it is always uniform. 

110. Included in the papers are the results of asbestos dust sampling in document CD6.1D31 and those 
results could appear to support a view that asbestos dust concentrations are very low.  They are 
not.   

111. No measurements are included using PCM counts which is the only method that is permitted to 
be used when making any comparison against numerical limits and standards and the only 
method upon which any epidemiology studies are based.  Whilst noting that PCM counts cannot 
reliably count asbestos concentrations below 0.01 f/ml, there is no reliable way of converting 
electron microscopy counts into PCM counts. 

112. It is also relevant to note that, as a rule of thumb, PCM counts are noted to be higher than EM 
counts, as per a HSE position paper to a parliamentary committee32 which notes that “PCM 
provides a more cautious result [to EM]” and that “the relationship between results from PCM 
and EM techniques is complex, particularly at low asbestos concentrations”. 

 
30 “Asbestos – the Raw Material” Cape Asbestos Company (1961) 
31https://assets.publishing.service.gov.uk/media/66016b4b65ca2f67417da7c2/CD6.1.D_Factual_Monitoring_Report.pdf  
32 https://committees.parliament.uk/writtenevidence/39390/pdf/  

https://assets.publishing.service.gov.uk/media/66016b4b65ca2f67417da7c2/CD6.1.D_Factual_Monitoring_Report.pdf
https://committees.parliament.uk/writtenevidence/39390/pdf/
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113. As indicated in information on the Pragma and Associates website33 seemingly low 
concentrations of asbestos dust do not mean that there are small amounts of asbestos dust in 
the air.  The Pragma website includes: 

“An apparent low concentration in fibres/ml does not necessarily mean a small number of 
asbestos fibres. For example, 0.01 is a small number and therefore 0.01 fibres/ml sounds 
like a small quantitiy [sic] of asbestos fibres. However, a concentration of 0.01 fibres/ml 
means that in every cubic meter of air, there would be 10,000 asbestos fibres. 

Put another way, there would be 1,000,000 asbestos fibres in a room measuring 8m x 5m 
x 2.5m: a reasonable sized office or a small classroom perhaps.” 

114. If the sampling results of ERQ 197-198 (p11 of CD6.1D) of 9 March 2022, ERQ ASB1 (29 June 
2022) and J262576 (15 June 2023) are accepted as a possible level of asbestos dust released at 
source then these levels are up to seven hundred times greater than the ambient concentrations 
of asbestos present in the environment34.  

115. In reality as the sampling at Edwin Richards Quarry was done by electron microscopy, the 
concentrations of asbestos in those samples are likely to have been elevated over a thousand 
times above true background concentrations of asbestos dust. 

116. If mean asbestos dust concentrations of 0.0007 f/ml are present in a room 8m x 5m X 2.5m then 
this means that there would be seventy thousand asbestos fibres in that room. 

117. Alternatively, a person exposed to asbestos dust concentrations of 0.0007 f/ml for ten years, at 
a standard respiratory rate of 8 litres per minute, as reported by the Medical Research Council35 
over a ten year period, i.e. the proposed duration of the works at Daneshill, that person would 
inhale ~29,500,000 asbestos fibres36. 

118. Conversely, if that same person was exposed to background concentrations of 0.00001 f/ml over 
the same period they would inhale ~42,000 asbestos fibres37.  Their exposure in that period is 
likely to have been seven hundred times greater than it would otherwise have been. 

119. It is however the case, for reasons I have outlined that the use of epidemiology and sampling 
showing what appear to be low levels of asbestos dust do not justify the Appellant’s positions 
that a permit should be granted allowing the sorting of asbestos contaminated soils outdoors. 

120. In summary, my comments are: 

• The Appeal by FCC in relation to the Environment’s Agency’s decision of 22 October 2022 
was not made within six months and should be rejected.  There is no good reason why a 
decision was made to allow that appeal to be heard; 

• The Appeal form completed by FCC first appeared on the EA website after the dates of 
the first hearing and therefore the public cannot have been aware that the appeal was 
out of time until that date; 

 
33 https://pragmaandassociates.co.uk/wp-content/uploads/2023/02/Dose-assessment.pdf  
34  “Fibrous Materials in the Environment” Medical Research Council / Institute of Environmental Health (1997) 
35 “Fibrous Materials in the Environment” Medical Research Council / Institute of Environmental Health (1997) 
36 0.0007 f/ml x 1,000 millilitres in a litre x 8 litres a minute x 60 minutes an hour x 24 hours a day x 365.25 days a year x 10 years 
37 0.000001 f/ml x 1,000 millilitres in a litre x 8 litres a minute x 60 minutes an hour x 24 hours a day x 365.25 days a year x 10 years 

https://pragmaandassociates.co.uk/wp-content/uploads/2023/02/Dose-assessment.pdf
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• There was no consultation or communication on the Environment Agency’s decision to 
vary its original decision and to allow the sorting of asbestos contaminated soils inside a 
building.  If it was not for two local residents that attended the first week of this inquiry, 
no local residents would have been aware of this, or the subsequent second appeal; 

• On the basis of the Appellants’ own evidence, asbestos and other fugitive dust emissions 
will be created by this work; 

• Once asbestos dust escapes into the open air, it is impossible for the Appellants to control 
it.  Inside buildings, it is. 

• There is no safe or acceptable level of asbestos dust, apart from nil, and the Court of 
Appeal recently held that any exposure to asbestos dust is known to carry a significant 
risk of developing mesothelioma; 

• Asbestos is a Group I carcinogen and, whilst the risks are greater with exposure to 
amphiboles, all types of asbestos are known to cause mesothelioma at very low levels of 
exposure; 

• The materials that are proposed to be processed at Daneshill are known to have been 
manufactured using amphiboles; 

• The proposal at Daneshill is in very close proximity to residential properties where it is 
known that very young children live.  It is also a short distance (downwind) to the village 
of Lound and near to other sensitive sites, including schools and other childcare settings; 

• Children are known to be at greater risk of developing mesothelioma, if nothing more for 
the simple reason than their longer life expectancy from the date exposed and the long 
latency period between exposure and the onset of symptoms; 

• The only way that a person can find out if they have a greater than normal susceptibility 
or predisposition to develop mesothelioma, is after they have. 

• Any work involving the potential for asbestos dust to be released should be considered to 
carry a significant risk to health at an individual level.  Whilst the probability of developing 
an asbestos related disease on an individual level may appear to be low, when the 
consequences of that disease are fatal, that risk becomes significant and when that risk is 
applied to a population group, the risk becomes proportionally greater; 

• The use of epidemiology to predict future risk is very uncertain and should not be used 
to justify a lower standard of control than would otherwise be expected.  Epidemiology 
cannot take into account, for example, the susceptibility of an individual.  

• The well established principles of Best Available Techniques (BAT) and reducing risk as low 
as is reasonably practicable (ALARP) strongly support the use of a building for all activities 
wherever fugitive dust from soils containing asbestos contamination is generated; 

• The applicant has not put forward any financial justification as to why the use of a building 
is not possible.  It has however gone to what is likely to be a very considerable expense in 
contesting this matter and possibly spent more on lawyers and consultants than it would 
have spent to simply put controls in place; 
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• Other companies carrying out this type of work do so inside properly designed buildings 
with filtration and dust extraction.  To allow this appeal would put those companies at 
some commercial disadvantage; 

• Those companies have demonstrated that it is reasonably practicable to apply the 
principles of BAT and carry out this work inside buildings. 

121. For these reasons, I believe that each of the appeals should be rejected. 



 

Environment Agency, Trentside Offices, Scarrington Road, West Bridgford, Nottingham, NG2 5FA 
Customer services line: 03708 506 506 
Email: EMDcorrespondence@environment-agency.gov.uk 
www.gov.uk/environment-agency 

 

 
 
 
 
 
 
 
 

 
 
 
 
Our Ref:   EPR/NP3538MF/V008 
 
Date:        20 October 2022         

 
 
Dear Sir/Madam 
 
Decision on application for a substantial variation to permit  
FCC Recycling (UK) Limited at Daneshill Landfill, Daneshill Road, Lound, 
Nottinghamshire, DN22 8RB. Permit reference EPR/NP3538MF/V008 
 
I would like to take this opportunity to let you know that under the Environmental Permitting 
(England and Wales) Regulations 2016 we have completed our technical determination of the 
application to vary an Environmental Permit held by FCC Recycling (UK) Limited.   
 
The application involved a substantial variation to the permit to allow treatment of asbestos 
contaminated soils, and considered comments raised as part of the public participation.  
 
Our decision is to refuse aspects of the application which relate to the treatment of asbestos 
contaminated soils.  
 
We have detailed our conclusions in the final decision document which is publicly available 
along with the permit on the GOV.UK website and is available via this link; 
 

Environmental permitting: waste, installations and radioactive substances activity 
notices of applications made - GOV.UK (www.gov.uk) 
 
The documents will be available for 4 weeks.  
 
Yours faithfully 
 

 
 
Mark Haslam 
Area Environment Manager 
(East Midlands) 

mailto:EMDcorrespondence@environment-agency.gov.uk
http://www.gov.uk/environment-agency
https://www.gov.uk/government/collections/environmental-permitting-waste-installations-and-radioactive-substances-activity-notices-of-applications-made#draft-decisions
https://www.gov.uk/government/collections/environmental-permitting-waste-installations-and-radioactive-substances-activity-notices-of-applications-made#draft-decisions
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2 DESCRIPTION OF ASBESTOS CEMENT 

2.1 Component materials 

Asbestos cement is usually a mixture of about 10% asbestos and 90% Portland 
cement. The types of asbestos used may vary, chrysotile is normally always present 
but crocidolite and amosite (asbestos grunerite) were also added to many products. 
Some sources of chrysotile asbestos also contain small amounts of tremolite asbestos 
but this is unlikely to be detected during routine examination. The product’s 
performance requires that the cement matrix adheres to the outside of the fibres and 
fibre bundles so that the high tensile strength of the fibres is used to create a stronger 
product, than if just cement alone was used. The asbestos is added to the cement and 
wet mixed before being formed, compressed and cured to produce the end product. 
The addition of crocidolite and amosite was also used to help dewater the product 
quicker (e.g. increase production rate) and / or to allow greater compression to 
produce a product of greater strength (e.g. pressure pipes). 

Portland cement is a complex mixture of calcium silicates and aluminates that is made 
by heating a mixture of clay and limestone to about 1,500 oC in a kiln. The mixture is 
then cooled, pulverized, and gypsum (CaSO4 .2H2O) is added. When the powder is 
mixed with water, complex reactions take place and the cement sets to a solid, 
consisting of many small particles. After adding gypsum, the final cement reaction in 
the kiln is a mixture of 50% tricalcium silicate (Ca3SiO5), 25% dicalcium silicate 
(Ca2SiO4), 10% tricalcium aluminate (Ca3Al2O6), 10% tetracalciumaluminoferrate 
(Ca4Al2Fe2O10), and 5% gypsum (CaSO4.2H2O). When water is added, the 
components of cement undergo a chemical reaction known as hydration. As this
occurs, the silicates are transformed into silicate hydrates and calcium hydroxide 
(Ca(OH)2), and the cement slowly forms a hardened paste. This process is complex 
and not complete, so a range of cement particles of different compositions will occur. 
A typical cement matrix in asbestos cement products consists of: Ca(OH)2 calcium 
hydroxide (10 – 12 %), calcium silicate hydrates (60 – 80%), calcium aluminate 
hydrates (3 – 10%), calcium aluminate sulphate hydrates (0 – 5%) and unreacted 
cement.  

Most occurrences of chrysotile (white) asbestos form when rocks from deep in the 
earths crust and upper mantle undergo recrystallisation under circumstances where 
there is relatively high pressure and low temperature and a relative abundance of 
water. This process is known as serpentisation and occurs over a geological timescale 
of millions of years. The asbestos forms in veins usually only a few centimetres wide 
and while it has a similar chemistry to the surrounding rock, it differs due to the 
fibrous habit of the particles formed. Particles which show similar degrees of growth 
on all the crystal axis are called equant (e.g. grains of salt) but the asbestos is an 
example of a particle formed from unequal growth along one crystal axis, to form an 
elongated particle (fibre). Asbestos fibres are regarded as being at the extreme end of 
particle shape continuum and this is sometimes referred to as the asbestiform habit. 
The individual fibres (known as fibrils) may be up to several centimetres in length but 
the fibril width is around 0.03 μm (about one million times less). These thin 
individual fibrils often form larger fibres and bundles of longitudinally aligned fibres, 
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INTRODUCTION

Nomenclature, health effects and legislation

1 Asbestos is a term used for the fibrous forms of
some naturally occurring silicate minerals which have
been exploited commercially for their useful properties of
flexibility, high tensile strength, incombustibility, low
thermal conductivity and resistance to chemical attack.
The term ‘fibrous’ in this context means asbestiform,
consisting of bundles of parallel, very high aspect ratio
fibres (generally 20:1 to 1000:1) that split easily, may be
curved, or that occur as thin needles or in matted masses.
For regulatory purposes in Britain, the Control of Asbestos
at Work Regulations (CAWR)1,2 define asbestos as any of
the following minerals (or any mixture containing them):
chrysotile, amosite, crocidolite, fibrous actinolite, fibrous
tremolite and fibrous anthophyllite. These fibrous minerals
have been associated with the diseases that can result
from the inhalation of asbestos, ie asbestosis, lung cancer
and mesothelioma.  Information on medical effects is
given in an HSE Medical Series Guidance Note3 and
information on legislation, product types and control
measures is given in Approved Codes of Practice4,5 and
other HSE publications.6-11 In particular, the use of
measurements is detailed in Guidance Note EH10.6 Also,
the Department of the Environment gives information on
the use of asbestos in buildings.12

Outline of method and changes from previous MDHS

2 The following method is described for the
measurement of airborne asbestos fibre concentrations,
and revokes the previously recommended MDHS 39/3.
The method involves the collection of air samples and the
analysis of those samples using phase contrast
microscopy (PCM).



SCOPE AND LIMITATIONS

8 The method measures the airborne concentration of
countable fibres using phase contrast microscopy (PCM).
Countable fibres are defined as particles with length 
>5 μm, width <3 μm and aspect ratio (length : width ratio)
>3:1. Fibres having widths <0.2 μm may not be visible
using this method,13 and the PCM count represents only a
proportion of the total number of fibres present. Therefore
the count is only an index of the numerical concentration
of fibres and not an absolute measure of the number of
fibres present.  The method does not permit the
determination of chemical composition or crystallographic
structure of fibres, and therefore cannot be used on its
own to distinguish unambiguously between different fibre
types.  Hence, use of this method requires all fibres
meeting the size definition to be counted. 

Fibre discrimination

9 It is not permissible to discriminate between asbestos
and non-asbestos fibres to determine compliance with the
control limit or with the action level.  However, it may be
possible to discriminate between such fibres for sampling
situations other than compliance sampling. Fibre
discrimination will be dependent on the range of analytical
techniques available and the skills of the microscopist.  A
hierarchy of methods is available to eliminate non-
asbestos fibres such as man-made mineral fibres
(MMMF), vegetable, aramid and other fibre types.
Detailed discussion of these techniques is beyond the
scope of this MDHS, and other reference documents
should be consulted (an MDHS on discrimination strategy
is in preparation).  The report of the evaluation should
include a statement on the type and numbers of interfering
fibres which were present and the method by which the
number of non-asbestos countable fibres have been
eliminated from the original PCM count.

Hierarchy of methods Application

Phase contrast microscopy Technique for all countable 
(PCM) fibres 

Polarised light microscopy with Allows subtraction from a 
dispersion staining (PLM/DS)14 count of some sizes and 

types of non-asbestos fibre 

Scanning electron microscopy Allows subtraction from a
(SEM)15 count of some fibres of 

regulated sizes: introduce 
elemental determination to 
the discrimination 

Transmission electron  Ultimate technique for
microscopy (TEM)16,17 discrimination; includes 

quantitative elemental 
analysis as well as crystal 
structure determination 

Lower concentration limit

10 Errors become very large when small numbers of
fibres are counted.  Statistical considerations show that,
for a mean density of 10 fibres per 100 graticule areas, a
count of 5 or fewer fibres per 100 areas will be obtained
on about 5% of occasions.  This relates to the ‘blank
count’ allowed by paragraph 33, so that it can be argued
that 10 fibres per 100 graticule areas should be regarded
as the lowest reliably detectable count above background.
For a sample volume of 480 litres, this corresponds to a
calculated result of about 0.010 f/ml in the air.  Moreover,
there is some evidence that counters underestimate a
blank count if they know it to be so.18 This MDHS is
written so that determination of the specified
concentrations in paragraph 3 is never based on counts of
fewer than 20 fibres.  Bias and inter-laboratory differences
will degrade the reliability of low concentration results
even further.  Therefore, the limit of detection of this
method, assuming a 480 litre sample and 200 graticule
areas examined, is 0.010 f/ml (see example, Appendix 3).

REAGENTS

11 Acetone and glycerol triacetate (‘triacetin’) are
required for filter clearance.  Analytical grade reagents are
not essential, although excessive water in the acetone
may reduce filter clarity.  The triacetin should be clean,
free from dust and moisture, and with no evidence of
hydrolysis (possibly indicated by a smell of acetic acid) or
other contamination.

APPARATUS

Sampling equipment

12 To comply with the standard method, an open-faced
filter holder (Fig 1) fitted with an electrically-conducting
cylindrical cowl extending between 33 mm and 44 mm in
front of the filter, exposing a circular area of filter at least
20 mm in diameter, should be used for sampling.  This
type of holder is intended to protect the filter, while still
permitting a uniform deposit. The cowl will point
downwards when sampling.  If O-rings are used, they
should be made of PTFE or similar material.  Flexible
tubing is required to connect the filter holder to the pump,
and a cap or bung is needed for the cowl entrance to
protect the filter from contamination during transport.

13 The exposed area of each filter must be known and
should be measured at least every time a type of cowl or
O-ring is changed.  A suitable method of measuring this is
to use the filter holder and cowl to sample from a cloud of
dark coloured dust and then to mount the filter on a slide
in the usual way.  The diameter of the dark deposit can be
measured with vernier callipers, or by placing the slide on
a microscope stage and observing the filter at low (100x)
magnification while a diameter of the dark area is
traversed by moving the stage.  The distance moved can
be obtained from the stage vernier scale.  Two diameters
should be measured at right angles, and three filters in
separate holders should be checked in this way.
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