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1 Introduction

What does this guidance do?
1.1

This publication consolidates and updates technical guidance from a number of HSE
sources, including previously published guidance notes (EH10, MDHS39, MDHS77), which
it now replaces. It mainly deals with analysts involved in licensed asbestos removal and
sampling of asbestos-containing materials (ACMs). Simpler procedures are applicable for
small scale and short-term asbestos removal work (Asbestos essentials)! and for ACMs
which do not require a licence, eg asbestos cement (HSG189/2).2 In addition, the publica-
tion links in with guidance produced for licensed removal contractors entitled Asbestos:
The licensed contractors' guide.® This publication contains guidance on:

quality assurance;

training for analysts;

bulk sampling and analysis;

air sampling and analysis;

enclosures;

site certification for reoccupation;
supervisory work;

General personal protective equipment; and
decontamination procedures.

1.2
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Appendix 1 contains details of the future approved analytical method for the evaluation of
fibres in air. Amendments to the European Worker Protection Directive* to be implemented
by 2006 will replace the existing European Reference Method (see MDHS39/4)° with the
World Health Organisation (WHO) method.® The updated method has been included to al-
low analysts to become familiar and train with the new method but MDHS39/4° should con-
tinue to be used until the new EU directive is implemented. Appendix 2 gives the analytical
method for the identification of asbestos fibres in materials and contains the same advice
as the last version of MDHS77.’

1.3

Although this guidance covers sampling and analysis of suspected ACMs, it does not go
into detail about surveying and assessment of premises for ACMs. Surveying is covered in
depth in MDHS100® and further guidance on the assessment and management of asbes-
tos in buildings is given in HSG227.°

Who is this guidance for?
1.4

This guidance is designed for a technical audience, eg asbestos analysts, asbestos con-
sultants, occupational hygienists, safety officers etc. It will also be useful to asbestos re-
moval contractors and supervisors, employers, building owners and people with responsi-
bility for managing properties and estates.

Legislation
1.5

The Control of Asbestos at Work Regulations 2002 (CAWR)*® applies to all work activities
involving asbestos-containing materials. It places duties on an employer, including the self-
employed, who carries out, 'any work which exposes or is liable to expose any of his em-
ployees to asbestos...' to protect all employees and anyone else who may be affected by
the work. There is also a specific duty under CAWR™ to manage asbestos in buildings to
ensure that asbestos is kept in good condition and to prevent uncontrolled work or releas-
es.

1.6

CAWR® 2002 is supported by three Approved Codes of Practice that give practical guid-
ance on how to comply with the law. Although failure to observe any of the provisions of an
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ACORP is not in itself an offence, that failure may be taken by a court in criminal proceed-
ings as proof that a person has contravened the Regulations to which the provision relates.
The onus would then be on that person to show that they have complied with the Regula-
tions in an equally effective way. The three ACOPs are described in paragraphs 1.7-1.9.

1.7

Work with asbestos which does not normally require a licence,** applies to work on, or
which disturbs, building materials containing asbestos; asbestos sampling; laboratory
analysis and to the limited, permitted remaining work with asbestos during manufacturing.

1.8

Work with asbestos insulation, asbestos coating and asbestos insulating board? applies to
work defined in the Asbestos (Licensing) Regulations 1983 (ASLIC),* for which a licence
is required from the Health and Safety Executive (HSE). It also applies to employers carry-
ing out similar work with asbestos insulation, asbestos coating and asbestos insulating
board using their own employees on their own premises, who are exempted from the re-
quirement to hold a licence under regulation 3(2) of ASLIC.*?

1.9

The management of asbestos in non-domestic premises** provides advice on the duties
under regulation 4 of CAWR™ to manage the risk from asbestos in non-domestic premis-
es. It explains the duties of building owners, tenants, and any other parties who have any
legal responsibility for the premises. It also sets out what is required of people who have a
duty to co-operate with the main duty holder to enable them to comply with the regulation.

1.10

Employers must consult safety representatives appointed by recognised trade unions un-
der the Safety Representatives and Safety Committees Regulations 1977* with regard to
health and safety issues. Employees not covered by such representatives must be con-
sulted, either directly or indirectly, via elected representatives of employee safety, accord-
ing to the Health and Safety (Consultation with Employees) Regulations 1996.%°

1.11

Reference to legislation is made at appropriate points throughout this guidance.

Health effects
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1.12

Asbestos-related diseases are currently responsible for more than 4000 deaths a year in
the UK and the number is still increasing. Asbestos kills more people than any other single
work-related illness. The diseases can take from 15-60 years to develop - so the person
who has breathed in the fibres will not be immediately aware of any change in their health.
There is an increased risk of ill health associated with exposure to amphibole asbestos fi-
bres (elg amosite, crocidolite) in comparison with chrysotile (Hodgson and Darnton,

2000).

1.13

Asbestos can cause two main types of disease in humans: cancer, particularly mesotheli-
oma and lung cancer; and asbestosis (scarring of lung tissue). Other lung changes such
as pleural plagues and diffuse pleural thickening, which are much less disabling, may be
indicative of asbestos exposures, but can be due to other causes. New cases of asbesto-
sis are now rare in the UK.

What is mesothelioma?
1.14

Mesothelioma is a cancer of the cells that make up the lining around the outside of the
lungs and inside the ribs (pleura), or around the abdominal organs (peritoneum). By the
time it is diagnosed, it is almost always fatal. Like other asbestos-related diseases, meso-
thelioma has a long latency period from first exposure to the onset of disease, on average
30-40 years.

What is lung cancer?
1.15

Lung cancer is a malignant tumour of the lungs' air passages. The tumour grows through
surrounding tissue, invading and often obstructing air passages. The time between expo-
sure to asbestos and the occurrence of lung cancer is on average 20-30 years. It should

be noted that there is a synergistic effect between smoking and asbestos exposure which
significantly increases the risk of developing lung cancer.

What is the risk to analysts?

1.16
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All entry into enclosures carries a risk of exposure to airborne fibres. Analysts entering en-
closures while removal or remediation work is being carried out will be potentially exposed
to asbestos fibre concentrations above the control limits. Enclosure entry for other reasons
such as bulk sampling or clearance inspections and air sampling will encounter lower air-
borne levels.’® However, any direct disturbance of asbestos during these situations (eg
brushing) can potentially give rise to short-term high exposure. It is important to be aware
that as personal exposure is normally underestimated by static monitoring including clear-
ance sampling, such results will not necessarily reflect personal exposure. Therefore regu-
lar personal monitoring should be carried out to assess individual risks and confirm the
adequacy of respiratory protection. It is recommended that personal monitoring is per-
formed in 10% of jobs involving enclosure entry.

Health surveillance
1.17

Under regulation 21 of CAWR 2002,*° medical surveillance and health records are re-
quired for an employee if the exposure of that employee is likely to exceed the action level
(see paragraphs 5.24 to 5.27). The employer should assess the risks of exposure of his
employees to determine the requirement for medical examination.

1.18

Analysts should not normally enter live enclosures. However there will be occasions when
entry is necessary or required (eg for supervision or checking when there are no or insuffi-
cient viewing panels). The results of personal airborne monitoring (see paragraph 1.16)
should be used to assist in the risk assessment.

1.19

If an employer decides on the basis of his risk assessment that medical examinations are
required, further information can be found in the ACOP Work with asbestos insulation, as-
bestos coating and asbestos insulating board** and Asbestos: The licensed contractors'

: 3
guide.

The role of the analyst in asbestos work
1.20

The analyst may be involved in asbestos work in a number of different ways. Most analysts
carry out sampling and analysis of bulk and air samples. Some laboratories holding super-
visory licences will employ analysts in a supervisory role in asbestos removal (see Chapter
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7). More generally however, the analyst's role has been developing and growing in impor-
tance over the years. Most recently CAWR 2002'° increased the involvement of the ana-
lyst in site clearance procedures. The analyst now has greater responsibility and oppor-
tunities for professional judgement. The analyst is responsible for completing site clear-
ance certification for the work area, and for issuing a certificate of reoccupation. In addi-
tion, some clients may request greater participation in the asbestos removal work, includ-
ing pre-clearance inspections and surveys, and site management and monitoring, eg over-
seeing the smoke test and carrying out some reassurance air sampling during the course
of the contract.

1.21

Although not a legal requirement, it is desirable that the analyst is employed by the build-
ing owner or occupier for site clearance certification. This arrangement avoids any conflict
of interest (perceived or real) that may arise should the analyst be employed by the re-
moval contractor. It also enables an independent party to be involved in resolving any
problems that arise during the clearance process. In addition, it has a practical advantage
in that all results and certificates of reoccupation can also be issued directly to the person
who has responsibility for the premises as well as to the contractor.

HSE Guidance Series/HSG Series/Asbestos: The analysts' guide for sampling, analysis
and clearance procedures HSG248/2 Quality assurance and accreditation schemes

2 Quality assurance and accreditation schemes
2.1

Regulation 19 of CAWR 2002'° requires that employers who use laboratories to undertake
air sampling and analysis of air samples should assure themselves that the laboratory con-
forms with the competence standard ISO/IEC 17025.*° Regulation 20 of CAWR 2002,°
which came into effect on 21 November 2004, also requires that employers who engage
laboratories to analyse asbestos materials assure themselves that the laboratory also con-
forms with ISO 17025. Conformation with ISO 17025 is demonstrated by obtaining accredi-
tation from a recognised body. The United Kingdom Accreditation Service (UKAS) is cur-
rently the sole recognised accreditation body in Great Britain. The UKAS document which
details the accreditation requirements and procedures (UKAS publication LAB 30 Applica-
tion of ISO/IEC 17025 for asbestos sampling and testing)? is published on the internet,
and can be downloaded from their website, www.ukas.com.

2.2
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The asbestos site clearance certification process requires activities to be undertaken by
accredited laboratories. The air sampling requirement is outlined in paragraph 2.1. The
visual inspection procedures should be undertaken by laboratories that can demonstrate
compliance with 1ISO 17020.** UKAS is also offering accreditation for this activity but
ISO/IEC 17025%° remains the lead standard. Separate UKAS accreditation for surveying
buildings for ACMs under ISO 17020% is also available to laboratories. Individual accredi-
tation under ISO/IEC 17024%* will also be available in the near future. Accredited laborato-
ries, and the specific methods the accreditation covers, are listed at www.ukas.org. Further
information can be obtained from UKAS.

2.3

This document specifies additional requirements for laboratories that undertake air or ma-
terial sampling. Those laboratories that analyse air samples must take part, and achieve a
satisfactory standard, in an external quality assurance scheme for analysis of air samples.
This requirement is set out in Appendix 1. The scheme is called the Regular Inter-
laboratory Counting Exchange (RICE). It is administered by the Health and Safety Labora-
tory (HSL) on behalf of HSE and overseen by the Committee on Fibre Measurement
(CFM).

2.4

The scheme for the identification of asbestos in materials is called the Asbestos in Mate-
rials Scheme (AIMS). This scheme is also administered by HSL on behalf of HSE and
overseen by CFM. Participation and the maintenance of a satisfactory performance in this
scheme is a requirement of Appendix 2 of this guidance. Further information and contact
details on both schemes can be found on HSL's website at www.hsl.gov.uk.

HSE Guidance Series/HSG Series/Asbestos: The analysts' guide for sampling, analysis
and clearance procedures HSG248/3 Training and qualifications

3 Training and qualifications
3.1

Regulation 9 of CAWR 2002'° requires employers to ensure that adequate information,
instruction and training are given to their employees who are liable to be exposed to as-
bestos. The aim of this regulation is to ensure that employees are equipped with the rele-
vant skills and knowledge to enable them to work safely by minimising their exposure to
asbestos. Training alone does not make people competent. Training must be consolidated
by practical experience so that the person becomes confident, skilful and knowledgeable in
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practice on the job. The ACOP, Work with asbestos, which does not normally require a li-
cence,'! paragraphs 52-56, sets out in some detail the areas of training that need to be
covered when working with asbestos.

3.2

When drawing up a training programme for asbestos analytical staff, the training manager
will first need to review the functions that the analyst will undertake. There will be different
training needs for different functions. Functions will include:

laboratory-based analysis of air and bulk samples;
sampling surveys for asbestos in buildings;
clearance of enclosures and hygiene facilities;
supervisory licence work.

The training will normally consist of the following areas:

organisation-specific training;

health and safety training;

function-specific training and qualifications;
ongoing/refresher training and assessment.

Organisation-specific training
3.3

This may cover a range of topics associated with the established working procedures. It
will usually include many items associated with ISO 17025 accreditation.

Health and safety training
3.4

The training manager needs to devise or source training programmes that include:

the health effects of exposure to asbestos fibres;

methods to reduce the risk when working with asbestos;

safe handling and use of chemicals;

ergonomic issues and requirements;

company health and safety policy and procedures;
- selection, fitting, wearing and care of respiratory protective equipment (see
Chapter 8);

use of General personal protective equipment;
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the meaning and interpretation of action and control levels and clearance
indicator levels;
emergency procedures.

Field staff training will also need to address topics such as:

working in confined spaces;
working at heights;

lone working;

working in hot environments;
decontamination procedures.

Field staff who have to enter enclosures will have to complete practical training on RPE
and decontamination as detailed in modules 24 and 25 of Asbestos: The licensed contrac-
tors guide® (see also Chapter 9).

Function-specific training and qualifications
35

Part of the accreditation process requires analytical laboratories to demonstrate that their
employees are competent. Accreditation requires at least one senior member of an accre-
dited laboratory's team to hold the British Occupational Hygiene Society (BOHS) Certifi-
cate of Competence in Asbestos. This BOHS Certificate is gained by two examinations,
one written (S301 'Asbestos and other fibres') and one oral. BOHS can provide information
regarding relevant courses and the written examination. It is not a requirement that a can-
didate sitting the S301 examination attends a training course. Once candidates have
passed the written examination and have gained six months practical experience they can
then apply to BOHS to sit the oral examination. A prerequisite of the oral examination is
the submission of a written report on a suitable asbestos subject, often an asbestos sur-
vey, which must be acceptable to the examiners.

3.6

BOHS has also developed a series of five proficiency modules for training individuals in
specific areas of asbestos work. These are:

P401: identification of asbestos in bulk samples;

P402: buildings surveys and bulk sampling for asbestos;
P403: asbestos fibre counting;

P404: air sampling and clearance testing of asbestos;
P405: management of asbestos in buildings.
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The accreditation process will require that all analysts carrying out asbestos work in the
above areas must have, as a minimum, the appropriate P module or the S301 exam. This
is being phased in and the P401 should currently be held by all analysts carrying out as-
bestos material analysis.

3.7

Each proficiency module is a stand-alone training course of 2-3 days duration, which is in a
specific and individual area of asbestos work and covers both theory and practical training
in the subject area. The aim of each proficiency module is to help individuals to become
proficient to carry out the work covered by the module. All of the modules have practical
assessments as well as a written examination. Any candidate who has been awarded a
certificate of proficiency for all five modules will be deemed to have passed the written part
of the S301 examination ('Asbestos and other fibres'). There would still be a requirement to
pass the BOHS oral examination to be granted a certificate of competence. Details on
training courses and course providers can be obtained from BOHS (see 'Further informa-
tion' section).

3.8

Practical, on-the-job training is essential and should be carried out under the supervision of
an experienced analyst to enable assessment of the trainee's competence. Accreditation
requires that a laboratory has a documented training procedure which should include an
element of supervised on-site experience. Internal and external quality control (QC)
schemes are ideal for assessing competence (ie for the analysis of samples of airborne
asbestos fibres and bulk analysis). Other procedures have to be developed in-house for air
and bulk sampling - including site auditing before authorisation to carry out the task(s) un-
supervised. Assessment of an analyst's competence must be confirmed by an appropriate
senior laboratory member before any unsupervised site work.

3.9

Training for those fulfilling the function of a supervisory licence-holder (SLH) should cover
all the subjects, at an appropriate level, in training modules 1-19 and 24-27 listed in Chap-
ter 4 and Appendices 1 and 2 of Asbestos: The licensed contractors' guide.® Where rele-
vant BOHS qualifications are held, a training needs analysis should be used to identify the
outstanding modules that are required. It is anticipated that future BOHS courses will be
modified to reflect these training modules and thereby reduce the training load.

Ongoing/refresher training

3.10



Page 11

If an analyst is required to carry out more functions, additional training for those functions
will be necessary. The ACOP L27* states that refresher training should be carried out on
an annual basis for those whose work regularly disturbs asbestos. This refresher training
should be relevant to the needs of the employee and to the work they undertake. For ana-
lysts this should include an update on any changes to guidance, ACOPs and regulations, a
sharing and update of good practice and identification of bad practice, particularly in those
areas of work that are difficult to measure, eg visual inspections, surveys.

3.11

The ongoing quality of the work carried out by analysts should be kept under review. For
visual inspections related to providing certificates of reoccupation, other schemes need to
be developed. A programme of accompanied/observed inspections on a regular basis
would contribute to a successful internal quality assurance scheme. A briefing session or
retraining might be the outcome of such an inspection. The importance of periodic and
comprehensive internal auditing of analysts' performance cannot be over-emphasised.

HSE Guidance Series/HSG Series/Asbestos: The analysts' guide for sampling, analysis
and clearance procedures HSG248/4 Sampling and analysis of materials for the presence
of asbestos

4 Sampling and analysis of materials for the presence of asbestos
4.1

Sampling and analysis of materials for the presence of asbestos is normally undertaken to
comply with CAWR 2002.'° This may be as part of the duty to manage asbestos under
regulation 4, or to comply with regulation 5. Regulation 5 requires employers of the people
who are going to work with asbestos to identify the asbestos type(s) by analysis or to as-
sume the material contains the most hazardous type(s) of asbestos (ie crocidolite and/or
amosite). The purpose of the sampling is to collect representative samples of the suspect
materials. The purpose of the analysis is to determine whether asbestos is present, and, if
so, the type(s).

4.2

This chapter summarises the requirements for the sampling and analysis of suspected
ACMs. Detailed information relating to the methods to be used in the analysis of materials
for asbestos can be found in Appendix 2. MDHS100, Surveying, sampling and assessment
of asbestos-containing materials® also covers sampling strategies and the reporting re-
guirements for surveys in some depth.



Page 12

4.3

Sampling ACMs can give rise to exposure to asbestos and is therefore also covered by
CAWR 2002.'° The Regulations require an assessment and plan of work to be made, and
for the latter to set out the control measures and General personal protective equipment
(PPE) to be used. A generic risk assessment for sampling of ACMs should be supple-
mented by a site-specific risk assessment with appropriate control measures (see para-
graph 4.4). It also requires that adequate information, training and refresher training have
been given to the sampling personnel. Sampling ACMs is however, exempt from the As-
bestos (Licensing) Regulations 1983* as amended.

Bulk sampling strategy

Safe systems of work
4.4

All sampling-related work must have an adequate risk assessment. The aim is to ensure
that analysts and others including building occupants are not put at risk by the sampling.
As well as the risks posed by the disturbance of asbestos, other hazards must be taken
into account, in particular the risks from working at heights. It is recommended that surveys
are conducted with two people working together. Two people are essential when work at
height is involved and mandatory when dust control is employed, eg shadow vacuuming.
Where working at heights is necessary, access platforms should be used where reasona-
bly practicable to minimise the risk of a fall. Sampling personnel must wear adequate Gen-
eral personal protective equipment, as determined by the risk assessment under CAWR.*
The type of material sampled and the amount of disturbance of asbestos material will dic-
tate the type of respirator. Airborne emissions should normally be controlled by pre-wetting
the material to be sampled with water and/or a suitable wetting agent. Shadow vacuuming
with a Type H vacuum cleaner should be used if wetting is likely to be incomplete or inap-
propriate (eg near live electrical equipment).

4.5

The areas to be sampled inside buildings should as far as possible be unoccupied and en-
try restricted during the sampling. The work should minimise the disruption to the clients'
operations. The nature of the area and the likely release of dust will dictate the precautions
required to prevent the spread of asbestos.

Strategy

4.6
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Whether samples of suspect ACMs are being taken on an individual basis or as part of a
survey, it is important that a sample(s) truly represents the location and the material from
which it is taken. After assessing the extent of the material and any variations or repairs,
representative samples of about 3-5 cm? area and through the entire depth of the suspect
material should be taken. The samples must be representative of the whole material. Par-
ticular attention should be paid to ensure that the full inner edge or remote side are cap-
tured. Samples should normally be collected from the less conspicuous areas, or from
where it causes least additional damage, eg the edges of tiles, boards and sheets or areas
which have already been damaged.

4.7

The sampling strategy will be based on the types of ACM present. The following list is a
guide to sample numbers and locations. However, a decision on the appropriate number of
samples per location should be made after close inspection of the materials involved. More
information is given on this in paragraphs 4.8-4.9.

Spray coatings, encapsulated sprays and bulk materials. These are
usually, but not always, homogeneous and normally two samples should be
enough if taken at either end of the sprayed surface. More samples will be ne-
cessary if the installation is particularly large or there are areas of repairs or al-
terations.

Pipe/thermal insulation. Pipe insulation is often highly variable in compo-
sition, especially where there is a change in colour, size and texture or where
there is evidence of repairs or modifications. The number and location of sam-
ples will be dictated by the amount of variation and the planned or subsequent
activities. Samples should initially be collected from areas that have no visible
sign of having been patched or repaired. Areas to avoid include valves and
hatches, or those close to access routes that are likely to be subject to repair
and so less likely to contain asbestos.

Insulating board/tiles. Insulating board is usually homogeneous but re-
pairs may have been performed and/or replacement boards and tiles may have
been fitted. One 3-5 cm? sample per room or every 25 m?is usually adequate.
If there is evidently more than one type of panel then representative samples of
each should be taken. When a material is visually consistent with asbestos in-
sulating board, smaller samples may suffice as the amosite is readily detecta-
ble on analysis.

Asbestos cement materials. These are homogeneous materials that are
commonly encountered as corrugated and flat sheets or as various moulded
products. In older buildings, most pre-formed exterior cement sheets are likely
to contain asbestos so only limited sampling will be required to confirm the
presence of asbestos. The risk from falls through asbestos cement roofs usual-
ly means that sampling is restricted. In some instances a strong presumption
can be made that the material is asbestos, rather than trying to take a sample.
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One example of such a case is an asbestos cement flue. It is difficult to gain a
sample without damaging the flue, which may lead to the release of harmful
gases.

Other materials. Where there are distinct types of materials, then one or
two samples from each separate source will usually be adequate. Two samples
are recommended if there are more than a few square metres of material. Ex-
amples of different materials include roofing felts and decorative coatings.

Debris and dust. The sampling of debris can be carried out by picking out
individual pieces or fragments, which are visually consistent with potential or
known ACMSs, or have visible fibres. If the damage is new, debris may still be
present directly underneath the area. However, if damage was due to previous
maintenance or removal activities, it may only be found in the less accessible
areas, which are unlikely to have been cleaned (eg cable trays, on suspended
ceiling tiles or tracks or on the back of shelves). When there is no visible debris
or fibres, dust should be collected from areas where the asbestos may have
accumulated.

Number of samples
4.8

The number of samples collected will depend on the extent and range of materials present
and the extent of variation within the materials. Information on the types of materials in-
volved, including those from changes due to repair or refurbishment may be available from
architect plans or other sources. These should be consulted where possible. However in
many cases the normal starting point will be a visual examination and assessment to
check the extent and consistency of the material or product. Sample numbers should re-
flect the extent of variation (including materials types, colour/shade, texture, depth, coat-
ing). Decisions will have to be made on the basis of judgement and professional expe-
rience. The human eye (without colour blindness) can discriminate between many different
hues, provided they are side by side. Fewer samples will be necessary where items are
clearly identical and the lighting is adequate. Different materials are often different colours
so samples of each will be needed to confirm the presence or absence of asbestos. Areas
with visual signs of repair, replacement or patching will not be representative of the main
material (they may be a more recent non-asbestos replacement material) and sampling will
have to take this into account.

4.9

Other non-visual senses can also be used to discriminate between materials. Both asbes-
tos insulating board and asbestos cement usually have characteristic sounds when
knocked. While this cannot be used to positively identify the material or that asbestos is
present, the sound emitted from knocking wall panels does give a strong indication of a
change of composition and indicates when further samples should be taken. Similarly, the
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surface roughness and thermal conductivity (whether the material feels cold or warm when
your hand is held against it) are also useful indicators of a change in material type. Whe-
rever there is evidence of variation in material composition, samples of all sections should
be taken.

Bulk sampling procedures
4.10

Surfaces onto which asbestos debris may fall should be protected with a sheet of imper-
vious material such as polythene, to prevent the spread of contamination and for the ease
of clean-up. As ACMs are defined as any material containing any asbestos, it is vitally im-
portant that any cross-contamination between samples is avoided by adopting careful pro-
cedures and ensuring that any sampling equipment is thoroughly cleaned before reuse.
After sampling all samples must be individually sealed in their own uniquely labelled con-
tainer, which is then sealed in its own second container or polythene bag. Further informa-
tion on labelling, packaging and transportation of asbestos samples is given in paragraphs
A2.62 to A2.69. The sample area should be left clean with no evidence of debris from the
sampling operation and any sampling points sealed to prevent the release of fibres. A va-
riety of methods are used to reseal the sampling point (eg tapes and fillers). The method
used should be pre-agreed with the client and be appropriate, long-lasting and effective.
Tapes may peel from loose, hot or damp surfaces. Water-based fillers may shrink and fall
out as they dry. Foam sealants are often flammable and may breach fire regulations. In
circumstances where sampling cannot be conducted or it will prejudice the sampling agen-
cy (eg the area is already contaminated with asbestos debris, so it is not reasonable to ex-
pect the sampling agency to leave the area clean, or the surface is badly damaged or of a
type which is difficult to seal), the client should be informed.

Sample and site labelling
411

Whenever a sample is collected, its unique ID label should also be recorded in any asso-
ciated documentation, so that the sample origin can be traced at a later date. The sam-
pling position at the site may also be labelled with the same identifier. Visual records such
as marked-up plans and/or photographic records showing the location and extent of the
installation are also effective ways of recording the sampling position and the location of
the ACMs, as well as the spread and condition of debris, if present.

Bulk sampling method

Spray coatings

412



Page 16

If the coating is totally encapsulated, it can be pre-injected with liquid around the sampling
area, then carefully cut with a sharp knife or scalpel to lift a small flap to obtain a sample.
Damaged areas of encapsulated spray insulation can be accessed more easily, but should
be avoided if the area shows signs of previous repair. If the spray coating is uncovered,
both wetting and shadow vacuuming may be necessary to reduce airborne emissions. As
sprays are usually homogeneous, a surface sample, which will cause little disturbance,
should suffice.

Thermal/pipe insulation
4.13

Ideally, the area to be sampled should be fully wetted first; injection techniques are rec-
ommended. Precautions to avoid the spread of asbestos debris should be taken (eg a
HEPA vacuum cleaner inlet or plastic bag held just below the area being sampled, with
plastic sheeting on the floor beneath). Samples are taken with a core sampler, which
should penetrate to the full depth of the pipe insulation (see Figure 4.1). Proprietary core
samplers are available, which include caps or plugs to seal the ends of the tube. The core
tube should be withdrawn through a 'wet wipe' and then sealed at both ends and placed in
a labelled bag for transport back to the laboratory. Temporary plugs can also be made with
'wet wipes' by placing a wipe inside the tube before sampling and placing the external 'wet
wipe' in the sampling end after it has been withdrawn. The sample point hole should be
made safe after sampling (assuming that the pipe is to remain in place and the surface
was originally intact). This helps to keep the insulation in good condition and to prevent the
dispersal of asbestos. Where there is pipe insulation that is obviously new and non-
asbestos, the possibility of debris from an earlier asbestos strip beneath the new insulation
should be investigated.

Figure 4.1 Analyst taking a core sample
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Figure 4.1 Analyst taking a core sample

Insulating board
4.14

Materials such as ceiling tiles or wall panels should be inspected for areas of existing
damage as a sample can be collected more easily in these situations. Otherwise a small
sample should be taken from a discreet location at the corner or edge of the panel, with a
sharp knife or chisel blade to lever off a sample. The area to be sampled (if remote from
any live electrical sources) should be wetted before sampling using a hand spray with a
suitable wetting agent. Insulating boards may occasionally have been manufactured with
asbestos paper on one or both sides.

Asbestos cement

4.15
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Asbestos cement is usually very hard and it is preferable to seek a damaged portion where
it will be easier to remove a small sample. The sample size should be at least 5 cm? as it
will be necessary to search for traces of amphibole asbestos, such as crocidolite. The
sample should be obtained using blunt-nosed pliers or a screwdriver blade to remove a
small section from an edge or corner. (Samples should not be collected from roofs
without special safety precautions to prevent falls through the fragile sheets).

Gaskets, rope, seals, paper, felt and textiles
4.16

The material should be wetted. Samples can be taken using a sharp knife to cut a repre-
sentative portion from the material.

Floor and wall coverings
4.17

Samples should be cut out with a sharp knife, usually taking one sample from tiles of each
type or colour present. The fibre release is likely to be very low, unless the asbestos is
present as a lining or backing material.

Textured coatings
4.18

Samples should be obtained by carefully prising off flakes of the coating and/or backing
material, using a scraper. If applied directly to a resilient surface such as concrete, the re-
moval of flakes will be difficult and it may be necessary to scrape the coating with a sharp
chisel, to direct the material into a sample container held below the sampling point. As as-
bestos may not be uniformly present in the coating and the coating is usually thin, an area
of about 20 cm? should be sampled. Note: You should check what the coating has been
applied to - it could be AIB.

Debris and dust samples
4.19

Small fragments of debris released due to damage to ACMs or poor cleaning after removal
of ACMs, can be picked up with a smooth pair of tweezers and placed directly into a seal-
able container or plastic bag. Dust samples can be collected in a number of ways: for ex-
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ample by turning a sealable plastic bag inside out and wiping it along the surface, before
reversing and sealing the dust collected inside; by scraping the dust layer into a pile and
transferring into a container; by sampling onto adhesive tapes and damp filter papers (note
however that once the asbestos fibres are attached to the collection media, identification of
the types of asbestos present is often not possible, as the fibres cannot be placed in the
refractive index (RI) oil of choice and the RI of the collection media will interfere with the
dispersion staining colours).

Sample analysis and reporting
4.20

The method used to examine the samples and to identify the type of asbestos present is
given in Appendix 2. For many ACMs where the fibres are easy to find and pick out it in-
volves four stages:

examination at X 10-X 40 in a stereo microscope for fibres and fibre bun-
dles;

picking out of examples of the various fibre types seen and mounting in a
RI liquid between a glass microscope slide and cover slip;

examination of the optical properties using polarised light microscopy (PLM)
and dispersion staining techniques at magnification of X 100 or greater;

identification of the asbestos type present based on the observed optical
properties (see Figure 4.2).

421

When the fibres are encapsulated in a matrix or covered with other fine particles, sample
preparation is required to extract, concentrate and clean the fibres so that the optical prop-
erties can be viewed without interference. When no fibres are seen during the stereo-
microscopy examination, the presence of fine fibres must be checked by examining small
random samples at higher magnifications (X 100 or greater) using PLM or other microsco-
py techniques which will enhance the contrast or visibility of fine asbestos fibres.

Figure 4.2 An analyst carrying out asbestos analysis
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........

Figure 4.2 An analyst carrying out ashestos analysis

4.22

All test reports must meet the requirements of 1SO 17025 and must state clearly whether
or not asbestos was found and give the types of asbestos identified. From 21 November
2004, laboratories have to have had UKAS accreditation for the identification of asbestos
by PLM. To demonstrate continued competence in asbestos identification, the laboratory
will also need to participate in the AIMS and maintain a satisfactory AIMS score (see para-
graphs 2.1-2.4).

4.23

Although the method in Appendix 2 does not quantify the amount of asbestos present, it is
recommended that 'asbestos not detected' is reported when no asbestos fibre is found af-
ter careful searching of the sample under the stereo microscope for 10 minutes and
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searching a minimum of two preparations mounted in suitable RI liquid at high magnifica-
tion by PLM/PCM for a further 5 minutes. If during the search only 1 or 2 fibres are seen
and identified as asbestos, the term 'trace asbestos identified' should be used. If there are
fibres present which are too thin to be identified, the result should report that fine fibres
were present, 'but too thin to identify". If it is possible to give an opinion that the thin fibres
appeared 'asbestos-like' or 'not-asbestos-like' this is permitted, as opinions do not consti-
tute part of the UKAS-accredited analysis. The analytical method is not quantitative and
percentages of asbestos should not be reported, however guidance on the percentage of
asbestos used in various products is available in MDHS100.®

HSE Guidance Series/HSG Series/Asbestos: The analysts' guide for sampling, analysis
and clearance procedures HSG248/5 Sampling and analysis of airborne fibre
concentrations

5 Sampling and analysis of airborne fibre concentrations
5.1

The CAWR 2002 ACOPs L27*! and L28" give guidance on when monitoring of the air-
borne fibre concentration is appropriate and how records should be kept. Details are given
in paragraphs 126-137 (L27)* and 179-185 (L28).*?

5.2

Air sampling involves drawing a known flow rate of air through a filter for a measured time,
so that airborne particles are collected. The filter is then prepared for microscopical exami-
nation. A known fraction of the filtered deposit is examined using X 500 phase contrast mi-
croscopy to count all fibres seen (particles >5 um long, <3 um wide and a length to width
(aspect ratio) of >3:1) in a known number of graticule areas. The calculated total number
of fibres collected on the filter is divided by the volume of air sampled to determine the fi-
bre concentration in terms of fibre per millilitre of air (f/ml).

5.3

Personal sampling to comply with CAWR™® and the ACOPs is used:

to check the effectiveness of control measures, ie that engineering controls
are working as they should, to their design specification and do not need main-
tenance or repair;

to find out whether a control limit is exceeded so that appropriate RPE can
be selected;
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to confirm that the RPE in use is capable of providing the appropriate de-
gree of protection;

to determine whether the action level is likely to be exceeded,;

for medical surveillance records;

to support current and future risk assessments.

5.4

The fibre levels obtained in personal sampling will reflect the nature of the work performed
by the operator and the circumstances and conditions at the time of sampling. Therefore it
is essential that the analyst collects accurate information on the tasks performed by the
worker during sampling (including duration) and on the other factors which will influence
exposure including how the tasks were performed (tools, equipment etc and methods and
techniques) and the controls that were employed. This information should be used to allow
meaningful interpretation of the sampling results.

5.5

Static sampling to comply with CAWR™® and the ACOPs is appropriate for:

background sampling to establish fibre concentrations before any activity
which may lead to airborne asbestos contamination;

leakage testing to ensure that the steps taken to prevent the enclosure
leaking are and remain effective and it is not releasing airborne respirable fi-
bres;

site certification for reoccupation on completion of asbestos removal work;

reassurance sampling, which may be conducted in certain circumstances to
confirm that the residual asbestos fibre concentrations are <0.01 f/ml. For ex-
ample, after the removal of an enclosure; and

static sampling to assess asbestos fibre concentrations inside enclosures
before entry for a visual inspection.

5.6

Where employees are under medical surveillance, ie where an action level is exceeded, a
summary of any air monitoring results available to the employer should be included in their
health record. The employer must retain these records for 40 years from the last entry. Any
monitoring results should be made available to the people sampled.

When monitoring is not necessary

5.7
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Some typical situations when monitoring may not be required are:

where there are good reasons for expecting that the exposures will be very
low and well below the relevant control limit;

during the four-stage clearance procedures where the removal work has
been performed externally, eg soffit removal;

where the work is a single event of such short duration/low emission that
suitable monitoring results could not be obtained in the sampling time (ie the
detection limit is more than the control limit);

where adequate information is already available to enable the appropriate
protective equipment to be provided; and

where the protective equipment provided is of such a high standard relative
to the known exposure for the work performed that no foreseeable measure-
ment result could indicate a need for equipment of a higher standard.

The measurement method
5.8

The method of measuring airborne asbestos fibre levels is set out in legislation. CAWR
2002™ requires that all air sampling measurements used to check compliance with an ac-
tion level or control limit are obtained by an HSC-approved method. The current approved
method is set out in MDHS39/4.° The method in Appendix 1 will replace the current ap-
proved method when the new European Worker Protection Directive” is enacted in the UK.
This is likely to be in 2006. At this time MDHS39/4° will be withdrawn and replaced by Ap-
pendix 1.

5.9

The HSC-approved method must be strictly followed when sampling to check against the
4-hour control limit. However, sampling flexibility is allowed when comparison is to be
made with the 10-minute control limits and the action levels. The sample flow rates can be
varied to ensure that the density of the collected dust deposit is suitable for counting and
that an adequate limit of quantification and precision is obtained. Further modifications in
the approved method are permissible in other sampling situations. When airborne sam-
pling results are needed very quickly (eg in enclosure checking and clearance certifica-
tion), the method can be adapted to allow wider variations in flow rate, increased numbers
of graticule areas to be counted and to allow discrimination between fibre types using other
microscopy techniques. See Table 5.1 for a summary of the situation.

Table 5.1 Summary of HSC approved methods

4-hour control limit | 10-minute control Action level |Enclosure checking and
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limit sampling for certifica-
tion of reoccupation
HSC-approved me- |HSC-approved method but with As detailed in Annex 1
thod (MDHS39/4)° |the sample flow rates varied of MDHS39/4°

5.10

The method can interpret airborne fibre concentrations from the quantification limit (0.01
f/ml) up to a concentration of 100 f/ml. The sampling strategy should aim to achieve the
optimum fibre density on the filter of 100-650 f/mm? of the filter area. The upper density
limit of the range may be extended to 1000 f/mm? if few interfering particles are present,
but may need to be reduced where many non-fibrous particles or agglomerates are
present. However, at these higher levels there is increased undercounting by the analyst
and results will underestimate the concentration.

5.11

The analytical sensitivity based on one half fibre counted in 200 graticules for a sample vo-
lume of air equivalent to at least 480 litres passed through a filter with an effective diame-
ter greater than 20 mm is between 0.0002-0.0003 f/ml. However, due to background count
levels on filters the limit of detection is about 0.003 f/ml and the limit of quantification of the
method is set at 0.010 f/ml, equivalent to a count of 40 fibre ends (20 fibres) in 200 grati-
cules (see A1.7-A1.8). If fewer than 20 fibres are counted, the calculated result will have
an increased imprecision and it is normal to calculate and report the results as less than
the limit of quantification (ie 20 fibres). In some circumstances it may be useful to calculate
the actual result even if <20 fibres (40 fibre ends) are counted but any interpretation will
have to take into account the level of precision of the counts on the actual filters and the
associated blanks. The accuracy and precision of fibre counting are discussed further in
paragraphs A1.42-A1.45 in Appendix 1.

Sampling strategies
5.12

MDHS39/4° and Appendix 1 of this guidance give details of the sampling technique and
equipment to be used to collect samples for analysis. Paragraphs 5.13-5.22 outline the
strategies to adopt when collecting samples.

5.13
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Table 5.2 sets out the recommended sample flow rates and volumes and the number of
graticule areas to be examined when carrying out air tests, depending on the purpose of
air sampling. For samples with large numbers of fibres, stopping rules allow counts to be
terminated after 100 fibres (200 ends) have been counted, provided at least 20 graticule
areas have been assessed. In situations where a lot of non-asbestos dust is being gener-
ated, sample air volumes will need to be reduced to obtain countable samples. A series of
sequential samples taken for shorter times and/or lower flow rates may be the only way to
collect countable samples. The use and need for these and any other strategies adopted
will need to be highlighted in the report, and the likely effects and biases on the results dis-
cussed.

Table 5.2 Recommended flow rates, minimum volumes and graticule areas ex-
amined versus the limit of quantification

Application Sampling Minimum vo- Minimum Airborne con-
rate (li- l[ume of air to be {number of centration at
tres/minute) |sampled onto |graticule the limit of

25 mm diameter |areas to be guantification

filter (litres) examined (20 fibres
counted) (fi-
bres/millilitre)

Personal sampling

4-hour control lim- |1 240 100 0.04

it*

10-minute control |4 40 100 0.24

limit

Action level 1-4 480 100 0.02

(individual sam-

ples)

Assessment of >0.2-4 40 100 0.24

respiratory protec-

tion

Static sampling

Clearance indica- |1-16 480 200 0.01

tor

Background 1-16 480 200 0.01

Leak 1-16 480 200 0.01

Reassurance 1-16 480 200 0.01

* HSC-approved method specifies these values
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Personal sampling for compliance under CAWR 2002*° and to assess respiratory protec-
tion

5.14

The filter holder should point downwards and be fixed to the upper lapel or shoulder of the
worker's clothing, as close to the mouth and nose as practicable, and preferably within 200
mm. Give due regard to localised concentrations: in such cases, the sampling head should
be positioned on the side expected to give the higher result. If a respirator is worn, the
sampling head should be positioned away from the clean air exhaust.

Background or reassurance sampling
5.15

During background or reassurance sampling, the distribution of measurement points
should cover likely sources of fibre and likely areas of frequent human occupation. To
achieve the quantification limit (0.01 f/ml), each measurement must result from a total of at
least 480 litres in volume. Fewer measurements may be generated during background and
reassurance sampling than for sampling for certification of reoccupation.

Leak testing
5.16

Measurement of the airborne fibre concentration outside the enclosure is used to deter-
mine whether the integrity of the enclosure is being maintained. Leak testing is used to
support the initial smoke test and the frequent thorough visual inspections of an enclosure
during removal work. A number of sample positions should be considered: for example,
near the enclosure openings (eg near the three stage airlock, where the removal opera-
tives enter and leave the enclosure and the baglock for where the double bagged asbestos
waste leaves the enclosure), near areas where there had been difficulty sealing the enclo-
sure (eg pipe or cable penetrations) and near the exhausts of the air extraction system.
For this type of testing it may be desirable to sample at higher flow rates. Paired sampling
can also be used to shorten the sampling time required to achieve 480 litre samples. The
cause of any fibres above background should be investigated.

Sampling for site reoccupation certification

5.17
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Sampling for certification of reoccupation should take place only when the enclosure is dry
and a visual inspection confirms that it is free from debris and dust. Practical advice on the
preparation of the enclosure and the application of assessment for site reoccupation certi-
fication is given in HSG2472 for licensed contractors and Chapter 6 of this guidance. Sam-
pling equipment should be distributed throughout the enclosure with at least half the sam-
plers close to or underneath where the asbestos was removed. The sampling heads
should be located at a height between 1-2 m from the floor and filter holders should point
downwards. In tall enclosures (eg vertical pipe work or lift shafts), samplers should be
placed at representative exposure heights, especially in areas where residual dust may be
difficult to detect. There should always be at least two measurements (unless the volume
of the enclosure is less than 10 m?, in which case one measurement is adequate). With
that overriding condition, the number of samples should be at least the integer (whole
number) next below (AY3-1) where A is determined as follows:

if the enclosure is less than or equal to 3 m in height, or in enclosures which
are higher than 3 m but where exposure is likely to be at ground level only, A is
the area of the enclosure in square metres;

in other cases, A is one third of the enclosure volume in cubic metres; if
there are large items of plant (such as boilers) in the enclosure, their volumes
may be subtracted from the enclosure volume before calculating A.

5.18

This formula has no theoretical significance, and merely serves to generate reasonable
numbers. It gives the minimum appropriate number of measurements; however, personnel
responsible for sampling may judge that more measurements than indicated by this mini-
mum are required. Thus, a larger number of measurements than this minimum may be
needed where an enclosure is obviously sub-divided, as for example when a whole floor of
a building is comprised of many smaller rooms within the enclosure. Table 5.3 gives ex-
amples of the numbers of measurements required.

Takl)le 5.3 Examples of the minimum number of measurements given by the formula

Enclosure size Number of
Area (m?) Volume (m®) |measurements
N/A <10 1

<50 150 2

100 300 3

200 600 4

500 1500 6

1000 3000 9

5000 15 000 16
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10 000 30 000 20

5.19

Each measurement should be based on a sample volume of at least 480 litres. It is per-
missible to achieve a measurement by pooling two or more simultaneous or consecutive
samples having a total of at least 480 litres. Samples that are pooled in this way should be
taken within 1 m of each other and are regarded as a single measurement.

5.20

The purpose of the disturbance activity is to ensure that workers, occupants, cleaners and
members of the public using the area in the future are not exposed to asbestos as a result
of ineffective removal and cleaning. A realistic simulation of a possible future activity that
may produce high airborne dust and fibre concentrations is the brushing or sweeping of
surfaces. Brushing should be carried out in a manner that is consistent with normal clean-
ing activities in a building. Brushing should take place in all of the following locations: all
surfaces from where the asbestos has been removed, horizontal surfaces where the dust
may have settled or collected or where there is suspicion of surface contamination, and
surfaces in close proximity to the sampling equipment. These dust-raising activities should
be substantial enough to raise fine settled dust (if it is present) from surfaces, and should
be commensurate with the size of the enclosure. They should take place for a duration of
at least 1.5 minutes for each measurement point inside the enclosure, near the start of
each full hour of sampling, or each time a new filter is used in an area. For larger enclo-
sures there is likely to be more than one person carrying out the dust disturbance work, so
the same total surface area will be disturbed but in less time. This means the total time of
the disturbance is unlikely to exceed around 10-15 minutes each hour.

5.21

All brushes used for raising dust should be considered as being contaminated and should
generally be disposed of as asbestos waste. However some brushes may have detachable
screw handles. Where the handle is constructed from a material which could be effectively
decontaminated (eg plastic) then this part may be reused after thorough cleaning. Brush
heads, irrespective of the composition, should always be disposed of as asbestos waste.

Control limits, action levels and the clearance indicator for site reoccupation

Control limits

5.22
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Control limits are concentrations of asbestos fibres in air averaged over any continuous 4-
hour period or any continuous 10-minute period. Each time-related limit is a control limit in
its own right. Worker exposure to asbestos fibres should be reduced to as low as is rea-
sonably practicable and in any case below the control limits. Suitable RPE must be worn
where exposure has the potential to exceed either of the limits.

5.23

In addition, for each of the time-based control limits, there are also two sets of numerical

limits. The set to be used depends on the type of asbestos present during the work con-

cerned. One set applies to chrysotile alone and the other set applies to all the amphibole
forms of asbestos (ie crocidolite, amosite, asbestos actinolite, asbestos anthophyllite, as-
bestos tremolite and any mixture containing any of those minerals). The numerical limits

are as follows:

for chrysotile alone:

- 0.3 fibres per millilitre of air, averaged over any continuous period of 4
hours;

- 0.9 fibres per millilitre of air, averaged over any continuous period of
10 minutes;

for any other form of asbestos, either alone or in mixtures, including mix-
tures of chrysotile with any other form of asbestos:

- 0.2 fibres per millilitre of air, averaged over any continuous period of 4
hours;

- 0.6 fibres per millilitre of air, averaged over any continuous period of
10 minutes.

5.24

Where the composition of asbestos material is not known, employers may choose to as-
sume that the asbestos is not chrysotile alone and apply the more stringent limits; the type
of asbestos need not then be identified. However, if a mixture of chrysotile and one or
more forms of amphibole asbestos is present, the asbestos is not chrysotile alone, and the
more stringent control limits must be used.

Action levels

5.25
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Action levels apply to exposure in the longer term, and are cumulative exposures calcu-
lated over any continuous 12-week period. The 12-week period should not be chosen in
such a way as to avoid exceeding an action level; it should represent a 'worst case' for the
work undertaken. To calculate cumulative exposure, multiply each airborne respirable as-
bestos concentration by the time for which it lasts, and add up all these products over the
12-week period in question. The result is expressed as a number of fibre-hours per millilitre
of air (fibre-hours per ml). Examples of how to calculate action levels are set out in Box
5.1.

Box 5.1 Examples of action level calculations

Example 1

An employee is exposed to a uniform airborne respirable asbestos concentration of
0.3 fibres/ml for 3 hours every working day. Over 12 weeks the cumulative expo-
sure is:

0.3 x 3 (hours) x 5 (days) x 12 (weeks) = 54 fibre-hours/ml

which is below the action level for chrysotile, but above that for all other forms of
asbestos, including mixture.

Example 2

An employee is exposed to chrysotile at a concentration of 2 fibres/ml for a conti-
nuous 2-hour period each week for 10 weeks. In each of the next 2 weeks there
are additional single exposures of 10 hours each at 1 fibre/ml. The total cumulative
exposure is:

(2 x 2(hours) x 10(weeks)) + (1 x 10 (hours) x 2(weeks)) = 60 fibre hours/ml
which is below the action level for chrysotile. This example shows how the control
limit may be exceeded but not the action level.

Example 3

Employees stripping crocidolite insulation using a proprietary wetting agent/dust
suppressant are exposed to an airborne respirable fibre concentration of 2 fi-
bres/ml. The action level would be exceeded after 24 hours:

2 x 24 (hours) = 48 fibre-hours/ml

Example 4

An employee is exposed to chrysotile at a concentration of 3 f/ml for 15 hours and
at separately identifiable times to a concentration of 2 f/ml to an amphibole form of
asbestos for 6 hours. In this example, one type of exposure can be clearly distin-
guished from the other. Applying the formula described in Box 5.2 to test if the
combined action level is exceeded for mixed exposures:

Exposure 1 + Exposure2=15x3+6x2=0.875

AL 1 AL 2 72 48

Which is less than 1, so the combined action level is not exceeded.

5.26
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Airborne respirable fibre concentrations can be estimated using available data or past ex-
perience of the process in question, but in cases of doubt it may be necessary to confirm
the estimates by measurement using a method approved by HSC (see paragraphs 5.8-
5.9). If the exposure of any employee exceeds or is likely to exceed an action level, the
regulations 6, 8, 17 and 21 in CAWR 2002'° on assessment, notification, designated areas
and medical surveillance apply. The exposure of employees who regularly work with as-
bestos insulation and/or coatings for a contractor licensed by HSE under the ASLIC Regu-
lations 1983 (as amended) will normally exceed an action level.

5.27

The action levels are:

72 fibre-hours per millilitre of air, where the exposure is solely to chrysotile;
or

48 fibre-hours per millilitre of air, where exposure is to any other form of as-
bestos, either alone or in mixtures, including mixtures of chrysotile with any
other form of asbestos.

5.28

If both types of exposure occur at separately identifiable times during the 12-week period
concerned, a proportionate number of fibre-hours may be applied to a composite action
level. Box 5.2 gives a formula to be used to decide whether or not the composite level has
been exceeded.

Box 5.2 Formula for calculating whether a composite action level has been
exceeded

E 1 E 2.
FPOSHTE | [ ZEPOSE g greater than 1
AL AL Z

Where:

Exposure 1 = the cumulative exposure to chrysotile;

Exposure 2 = the cumulative exposure to all other forms of asbestos either alone
or in mixtures, including mixtures containing chrysotile;

and:

AL 1 =the action level for chrysotile;

AL 2 =the action level for all other forms of asbestos whether alone or in mixtures,
including mixtures containing chrysotile.

Clearance indicator for site reoccupation

5.29
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The analytical sensitivity based on one half fibre counted in 200 graticules for a sample vo-
lume of air equivalent to at least 480 litres passed through a filter with an effective diame-
ter greater than 20 mm is of the order of 0.0003 f/ml. However, due to background count
levels on filters the limit of detection is 0.003 f/ml and the limit of quantification of the me-
thod is set at 0.010 f/ml, equivalent to a count of 40 fibre ends. In most cases it is reason-
ably practical to clean the working area following asbestos removal/remediation thoroughly
enough for the respirable airborne fibre concentration to be below the limit of quantification
after final cleaning, using the approved measuring method. Therefore a value of 0.010 fi-
bres/ml is taken as the ‘clearance indicator' threshold. This value is also used in the inter-
pretation of reassurance and background samples.

5.30

The value calculated from each sample taken during site clearance testing should be com-
pared with the clearance indicator value. At least 80% of the results should be less than
0.010 f/ml and all should be less than 0.015 f/ml. Thus, in smaller enclosures requiring four
or fewer samples, all should be less than 0.010 f/ml, but in larger enclosures one result in
five may lie between 0.010 f/ml and 0.015 f/ml. See Box 5.3 for an example.

Box 5.3 Example of a calculation of clearance samples for comparison with a
clearance indicator

Enclosure is more than 4 m high. Volume 7500 m?,

Enter A = 7500/3 = 2500, in (AY3-1). (AY3-1 is) = 12.6.

Twelve measurements are required.

Results obtained are: 0.008, 0.008, 0.004, 0.014, 0.003, 0.010, 0.002, 0.009,
0.008, 0.007, 0.004, 0.003 fibres/ml. At least 80% of these results are less than
0.010 f/ml, and all are less than 0.015 f/ml, so under the terms of paragraph 85 the
air in this enclosure is acceptably clean.

5.31

The concentration value must be calculated correct to 3 decimal places to distinguish be-
tween 0.009 f/ml (which is acceptable) and 0.010 f/ml, which is unacceptable. The recom-
mended reporting procedure, however, is as follows:

Calculated value Report result as:
Value <0.010 f/ml <0.01 f/ml
0.010 < value <0.015 result to 3 decimal places
Value >0.015 f/ml result to 2 decimal places
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HSE Guidance Series/HSG Series/Asbestos: The analysts' guide for sampling, analysis
and clearance procedures HSG248/6 Site assessment for reoccupation

6 Site assessment for reoccupation
6.1

Following asbestos removal, the premises must be assessed to determine whether they
are thoroughly clean and fit for reoccupation (or, as appropriate, demolition). Once the li-
censed contractor is satisfied that the area is clean and ready for future use, the area
should be assessed by an independent organisation which is accredited by UKAS as com-
plying with 1SO 17025.%° All air measurements should comply with the SO 17025 stan-
dard. If this assessment of the workplace is passed as satisfactory, then a certificate of
reoccupation is issued. The certificate is issued to the contractor and, as appropriate, to
the client where the latter has engaged the analyst.

6.2

The clearance certification process is a vital component in asbestos removal work. The is-
sue of a certificate of reoccupation by an impartial and competent organisation provides
the crucial reassurance and security to the subsequent building users. The multi-stage cer-
tification process is designed to allow the inspection and assessment to be performed in a
structured, systematic and consistent manner. The contractor should not arrange for the
site clearance certification procedure to start until satisfied that the area is clean and dry.

6.3

The analyst and the contractor need to co-operate and support each other during this
process. Each also needs to understand the respective roles and responsibilities. It is the
responsibility of the contractor to thoroughly and diligently clean up the work area. The
analyst's role is to provide independent verification that the area is clean and suitable for
subsequent use. It is not the analyst's role to oversee the final clean of the area. It is the
analyst's role during clearance certification to direct the contractor to those matters which
require attention to ensure successful completion of the process. The analyst should allow
sufficient time for clearance certification to be performed.

6.4
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There are four stages to the site certification for reoccupation procedure:
Stage 1: Preliminary check of site condition and job completeness;
Stage 2: A thorough visual inspection inside the enclosure/work area,
Stage 3: Air monitoring;

Stage 4: Final assessment post-enclosure/work area dismantling.

Stage 1: Preliminary check of site condition and job completeness
6.5

Initially the analyst needs to establish with the contractor the scope of the work that has
been carried out. This must be done by examining the plan of work (see Asbestos: The li-
censed contractors' guide, Chapter 2).> Regulation 7(2) of CAWR? states that the plan of
work should be kept at the premises until the work is completed. Paragraph 38 of the
CAWR ACOP (L28)" states that the plan of work should be brought to the attention of an-
yone carrying out the four-stage certification procedure. It should be clear from the plan of
work:

where the asbestos to be removed was;
if any asbestos materials were to remain in situ; and
what the asbestos materials removed were.

6.6

The HSE's Asbestos Licensing Unit has provided guidance to contractors on what should
be contained in the plan of work. It should include, among other things, a diagram indicat-
ing the layout of the site and what asbestos is to be removed. If there is no plan of work on
site or if the contractor refuses to make it available, the inspection should either stop
until such time as a plan of work is made available or a 'failed’ certificate of reoccu-
pation issued with the reason for the failure noted.

6.7

A diagram or photos should be appended to the site certificate for reoccupation so that the
scope of the work is quite clear. A copy of the diagram from the contractor's plan of work
would meet this requirement. If there is no diagram on site, the analyst should prepare a
diagram. The diagram should contain the main features. It should show the enclosure (or
work area) including airlocks and baglocks, transit and waste routes, and skip and hygiene
facilities. It should provide details of sizes or dimensions. An example of a diagram is
shown in Figure 6.1. The analyst and contractor should agree the content of the diagram
and both should sign and date it.
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Figure 6.1 Recording of the site layout as a diagram, (a) shows the 3-dimensional layout
and (b) is an example of how the site could be recorded as a clearance diagram. Dark
areas show work areas and light areas show other areas which need to be inspected
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6.8

When the scope of the work has been understood and verified, the analyst should ensure
that the hygiene facilities are still intact, operational and clean. The clean end of the unit
should be checked for cleanliness, hot and cold water and heating. The shower area and
dirty end should be inspected either by external viewing (from the clean end in the case of
the former) or by entering wearing the appropriate RPE and PPE. These areas should be
clean and free from stored items and the negative pressure unit should be operating. The
analyst should then check the surrounding areas to the enclosure including the transit and
waste routes, and the areas immediately adjacent to the enclosure. The purpose of this
inspection is to check for obvious signs of contamination arising from the work; either
through leaks in the enclosure, burst waste bags or debris from inadequate decontamina-
tion procedures. This inspection does not require the detailed visual examination which is
necessary inside the enclosure or work area.

Box 6.1 Multi-job sites

Where there are several jobs ongoing at the same site, using, for example, the
same waste skip, it will not be possible for a Stage 1 inspection to be carried out in
that area, as it is still being used. In this case the Stage 1 certificate should state
why that area has not been inspected and clearly identify the area that has been
inspected. This principle would apply wherever there are common areas still in use
on another job. The important thing is to be transparent; record the issue/problem
and the steps taken by you to accommodate the situation on the certificate of reoc-
cupation.

6.9

The integrity of the enclosure should also be checked. If any asbestos debris is found in
the surrounding areas it should be cleared up immediately by the contractors. Any breach
in the integrity of the enclosure should be repaired before Stage 2 is started. The analyst
should make sure that the air extraction equipment is in situ and in operation. Air extraction
equipment should be switched off just before starting the Stage 3 air monitoring and
should not be removed until the third stage of the site certification procedure has been
completed and the enclosure is being dismantled. The pre-filters on the air extraction
equipment should be replaced with new ones before the final clean by the contractors.

Box 6.2 Conditions where an inspection of the transit routes should take
place

Conditions should allow the identification of obvious asbestos debris along transit
and waste routes. Under normal circumstances, rain or damp ground should not
prevent a Stage 1 inspection as the analyst is looking for visible debris, not fine




Page 37

settled dust. An inspection at night would not be a problem if the routes were well-
lit. If, however, the analyst felt that conditions did not allow reasonable inspection,
eg insufficient light, then it should be delayed until the conditions are suitable, eg
the following day. In the very rare occurrences where a delay is likely to be signifi-
cant, eg several days (eg due to snow covering), then the analyst should record
the situation in the certificate of reoccupation and continue with the remaining
clearance stages. The certificate of reoccupation should be issued as appropriate.
However, the analyst and the contractor will have to return and complete Stage 1
(and Stage 4 if appropriate) as soon as possible after the conditions allow. The
ACOP provides for this variation from the norm in paragraph 157, where it states
'Site clearance certification should normally be carried out in four successive
stages, with the next stage only being commenced when the previous one has
been completed.’

If transit and waste routes are strewn with debris that could be mistaken for asbes-
tos, or such that it is difficult to inspect for debris, the analyst should request that
the routes be cleared to allow for adequate inspection.

The inspection is for obvious asbestos contamination and debris, not any
other kind of debris.

6.10

The analyst should examine the enclosure through the viewing panels before entering in
order to gain an initial impression of the job completeness. Items to look out for include:

waste remaining in the enclosure;

visible debris on the surfaces;

inadequate lighting to conduct a visual inspection;

essential equipment such as ladders or scaffolding are still present so it is
possible to inspect all areas;

puddles of water, wet patches and leaking pipes;

evidence that sealant has been applied to exposed surfaces;

potential hazards inside the enclosure.

6.11

If any of these items need to be actioned, they should be dealt with before the enclosure is
entered. The analyst should direct the contractor to the matters needing to be rectified.
The analyst should also discuss with the contractor if any of the items were identified in the
plan of work as needing special attention (eg ingress of water). The type of action needed
to overcome these problems is given in paragraphs 6.22-6.29. The analyst must make a
formal record of the scenarios encountered and the discussions and actions that took
place to rectify them. If viewing panels are either absent (eg have not been possible or
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have not been provided) or are insufficient (ie do not allow views of all of the work area), a
note of this should be made in the analyst's site record and the above items considered
when entering the enclosure in Stage 2.

| There is no point entering the enclosure until these problems have been rectified |

6.12

Findings at Stage 1 should be recorded on the certificate of reoccupation and verified with
the contractor before moving on to the second stage. There should be confirmation that
the plan of work has been inspected and that the air extraction equipment, hygiene facili-
ties and work areas are intact and operating. This stage should also contain a record of
findings of the inspection of the skip/waste route, the transit route, hygiene facilities and
the outside of the enclosure. See Appendix 3. A note should be made of any remaining
asbestos that was outside the scope of the work.

6.13

Only when the analyst is satisfied with the Stage 1 inspection, should he/she enter the en-
closure to carry out the Stage 2 inspection. The analyst should generally be entering an
area that is free of all asbestos and should not normally be expected to have to undergo
full decontamination on exiting the enclosure. However, if the site is found to have exten-
sive debris and surface contamination remaining, it is important that the analyst terminates
the Stage 2 visual inspection and leaves the enclosure before any significant disturbance
or clean-up takes place. Failure to do this will mean the analyst could be contaminated by
the contractors' activity and will need to follow full decontamination procedures on leaving
the enclosure (see Chapter 9 on decontamination).

Stage 2: Thorough visual inspection
6.14

This is the stage at which the thorough visual inspection of the enclosure or work area
takes place. It is the most significant part of the clearance procedure. The analyst must
check:

the completeness of the removal of the ACMs from the underlying surfaces;

for the presence of any visible asbestos debris left inside the enclosure and
airlocks or work area,;

for the presence of fine settled dust.
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6.15

The removal process will have given rise to the spread of asbestos dust inside the enclo-
sure. Residual dust may still remain on any unprotected or inadequately cleaned surfaces.
Such dust presents an ongoing risk to building occupants. Therefore a thorough visual ex-
amination of all surfaces should be performed. It should involve a close and detailed in-
spection across all parts of the enclosure kneeling down or using ladders where appropri-
ate (see Figure 6.2). All items should be checked. The inspection can be assisted by using
a torch and by running a fingertip across the surfaces to check for presence of fine dust
(see Figure 6.3). Awkward or difficult locations must not be excluded. Baglocks and air-
locks should be included.

Figure 6.2 Analyst carrying out a visual inspection inside an enclosure

T

Figure 6.2 Analyst carrying out a visual inspection inside an enclosure
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Figure 6.3 A torch being used to illuminate fine settled dust

Figure 6 3 A torch being used to illuminate fine setfled dust

6.16
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The analyst should be accompanied during the thorough visual inspection by a representa-
tive of the contractor, who can rectify any minor problems found, such as:

holes in the enclosure not visible from the outside;
small amounts of dust or debris found during the course of the inspection.

6.17

The analyst will have to make judgements on the extent and significance of dust and de-
bris found during the inspection: whether it is minor and can be cleaned up during the
course of the inspection, or whether it is more substantial and is indicative that the final
clean has not been undertaken thoroughly enough. It is important to remember that it is the
duty of the contractor to undertake the final clean and carry out a thorough visual inspec-
tion before requesting a four-stage site certification for reoccupation. If it is clear that this
has not been done, the analyst should withdraw and fail the enclosure, citing what needs
to be done before another inspection is undertaken. The risk that the analyst undertaking
an inspection will miss some contamination is increased if he/she has to stop and get
cleaning done every few minutes. They should withdraw and let the contractors clean and
re-inspect before starting a new visual inspection.

6.18

Essential equipment to take into an enclosure includes:

a torch - the torch beam when shone along a surface at a shallow angle is
useful in identifying fine settled dust on surfaces; it can also augment the light-
ing in the enclosure;

a screwdriver - this is useful for poking behind pipes and into crevices to
help inspect these difficult-to-see areas;

a mirror - this can be useful in inspecting difficult-to-see areas.

6.19

Locations where asbestos dust and debris are commonly found during thorough visual in-
spections are shown in Figure 6.4. Asbestos dust and debris may also be found in the
folds of sheeting used to construct the enclosure.

Figure 6.4 Boiler room showing locations where asbestos dust and debris are commonly
found during a thorough visual inspection
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6.20

Equipment that must remain in the enclosure to help inspection includes:

stepladders/scaffolding - depending on the height of the enclosure one or
other will be needed to allow safe access and to inspect the ledges, pipework
etc above head height;

lighting - a thorough inspection needs lighting; a torch alone is not enough.
The torch should be used to supplement the background lighting, not replace it;

vacuum cleaner and other cleaning materials - this will allow the contractor
to clean any minor amounts of debris identified by the analyst immediately; a



