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OBJECTIVES 

•  Support the principle of the safe and responsible use of all products, substances  
and mixtures which may be a potential health risk. 

•  Support the safe, responsible and controlled use of the natural fibre, chrysotile,  
here and in other countries using it.  

•  Instead of talking about “asbestos” in general, make known the only fibre  
used today, chrysotile. 

•  Taking into account the economic aspect of this file, notably in terms of jobs  
and the economic windfall for the regions. 

Support Group for the safe, responsible  
and controlled use of chrysotile fibre 



Reasoning 

Canadian and Quebec rules and regulations governing chrysotile fibres were implemented 
several decades ago to ensure its safe, responsible and controlled use.  (Annex A) 

The “responsible” use of a substance, mixture, product or fibre evokes, first of all, the need 
to a commitment by the suppliers and consumers to adopt a measured and responsible 
approach, based on objective, scientific data and the most recent technological 
developments. The implementation of fair and socially responsible regulations is the 
preferred approach to the use of, for example, a fibre that is governed by good rules and 
work practices. We refer here to the commitment of the supplier and the user. 

The chrysotile mining industries are totally committed to the safe, responsible and controlled 
use of chrysotile fibres and the clear differentiation between chrysotile asbestos and the 
amphiboles, as do the governments of Canada and Quebec. Amphiboles are no longer 
commercially used today. (Annex B, C) 

This “responsible” attitude also implies a commitment from both sides (supplier and user),  
to real transparency regarding the potential health risks and the possible and/or probable 
effects resulting from misuse of products, substances, mixtures or fibres which may be 
hazardous to health or the environment.  (Annex D, E, F, G) 



CANADA QUÉBEC 
POLICY CONCERNING THE INCREASED AND SAFE USE  
OF CHRYSOTILE ASBESTOS IN QUEBEC – JUNE 2002 
Unanimous motion in the National Assembly. 

SALIENT FACTS: 
Departments and organizations, managers of construction projects, 
when acquiring goods, carrying out or commissioning construction 
projects, are required to make sure that their plans and calls for 
tenders authorize products that contain chrysotile asbestos, provided 
the latter meet the needs and technical requirements of the project. 
The safety of any new chrysotile asbestos product will be evaluated 
during its manufacture, its installation, its use and its removal, in 
terms of exposure, control and cost before the present policy will 
allow it to be used. Any action derived from the present policy shall 
be performed in accordance with the laws and regulations currently in 
force or to be implemented in the future. 

ACTION PLAN: 
The action plan consists of an integrated and coherent approach, 
based on the concept of risk management.  The action plan is 
subdivided into 8 steps, of which the evaluation of the parametres 
“occupational health and safety” and the environment of bituminous 
pavement with chrysotile asbestos; support research aimed at 
developing new, innovative and safe products containing chrysotile; 
the revision, by the Bureau de normalisation du Québec (BNQ), of its 
standard for potable water pipes, which will allow the Ministry of the 
Environment to authorize the installation of chrysotile-cement pipes; 
a government communication plan developed to explain the risk 
assessment associated with various chrysotile asbestos products, 
and the gradual process favoured by the government to increase the 
use of these products in accordance with health and safety 
standards.  

Position of the Governments Annex A 



Fibrous Serpentine 
CHRYSOTILE 
Mg3(Si2O5) (OH)  

Fibrous Amphiboles 
(Are no longer commercialized) 

AMOSITE 
(Fe, Mg)7 
(Si8O22) (OH) 2 

CROCIDOLITE 
Na2Fe2+

3, Fe3+
2 

(Si8O22) (OH) 2 

ANTHOPHYLLITE 
(Mg, Fe)7 
(Si8O22) (OH)2 

TRÉMOLITE 
Ca2 Mg3 
(Si8O22) (OH)2 

ACTINOLITE 
Ca2 (Mg, Fe)5 
(Si8O22) (OH)2 

Asbestos : six distinct varieties  Annex B 

(Source: Chrysotile Institute: Today’s Chrysotile World 2008) 



REVIEW 
of the differences between 
chrysotile and amphibole asbestos 

“Asbestos” is not a mineral in itself. It is a collective term 
given to a group of minerals whose crystals occur in fibrous 
forms. The term “asbestos” was adopted for commercial 
identification. 

The six minerals commonly referred to as asbestos come 
from two distinct groups of minerals. One group is known 
as serpentines (chrysotile, white asbestos); while the 
other group is the amphiboles (amosite, brown asbestos; 
crocidolite, blue asbestos; anthophyllite; tremolite; and 
actinolite). While both are all silicate minerals, the two 
groups are chemically and mineralogically distinct. 

CHRYSOTILE

Chrysotile is a sheet silicate which is formed as a very thin rolled sheet 
as illustrated in Figure 1. The sheet is about 8 angstroms thick (0.8 
nanometers thick). It is composed of a sandwich of magnesium and silica. 
In the lung, the acid environment of the macrophage scavenger cell 
quickly breaks apart the sheet structure causing the fiber to decompose 
into small pieces (Figure 2). These pieces can then be readily cleared from 
the lung. If the fiber is swallowed and ingested it is attacked by the even 
stronger acid environment (hydrochloric acid, pH 2) in the stomach. 

Figure 1 - Chrysotile

Mg Mg

Figure 2 - Chrysotile Fiber Disintegration
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Annex C 



AMPHIBOLE ASBESTOS 

This is in contrast to the amphibole asbestos fibers which are formed as 
solid rods/fibers as illustrated in Figure 3. The structure of an amphibole 
is a double chain of silicate tetrahedral which makes it very strong and 
durable. The external surface of the crystal structures of the amphiboles 
is quartz-like, and has the chemical resistance of quartz. The amphibole 
fibers have negligible solubility at any pH that might be encountered.

THE KEY FACTORS THAT DETERMINE FIBER TOXICITY: 
Mineral fiber toxicology has been associated with  
three key factors:

DOSE  

DIMENSION AND  

DURABILITY

DOSE

The dose is determined by the fiber’s physical characteristics/dimensions, 
how the fibrous material is used and the control procedures that are 
implemented. In addition, the thinner and shorter fibers will weigh less 
and thus can remain suspended in the air longer than thicker and longer 
fibers. Most asbestos fibers are thinner than commercial insulation fibers, 

however, they are thicker than the new nano-fibers which are currently 
being developed.

DIMENSIONS

The fiber dimensions govern two factors, that of whether the fiber is 
respirable and secondly if it is respirable the dimensions are also a factor 
in determining their response in the lung milieu once inhaled. Shorter 
fibres of the size which can be fully engulfed by the macrophage will be 
cleared by mechanisms similar to those for non-fibrous particles. These 
include clearance through the lymphatics and macrophage phagocytosis 
and clearance. It is only the longer fibers which the macrophage can not 
fully engulf which if they are persistent can lead to disease.

The importance of fiber length in asbestos toxicity was first addressed 
in studies by Vorwald et al. (1951). Subsequently, dose, dimension and 
durability have been shown to be important determinants for synthetic 
mineral fibers (Hesterberg et al. 1998 a& b; Miller et al. 1999; Oberdoester, 
2000; Bernstein et al. 2001 a&b). The importance of durability in 
differentiating asbestos fiber toxicity between the serpentine mineral 
fiber chrysotile and the amphibole mineral fibers such as amosite and 
crocidolite has been addressed more recently (Bernstein & Hoskins, 2006).

DURABILITY

This leads to the third factor, that of durability. Those fibers whose 
chemical structure renders them wholly or partially soluble once deposited 
in the lung are likely to either dissolve completely, or dissolve until they 
are sufficiently weakened focally to undergo breakage into shorter fibres. 
The remaining short fibres can then be removed though successful 

Figure 3 - Amiante amphibole (amosite)



CHEMICAL STRUCTURE AND BIOPERSISTENCE:

The relationship of chemical composition with dissolution and subsequent 
breakage was first reported by Hammad (1984). Synthetic mineral fibers 
<5 µm in length had the longest retention in the lung following short-
term inhalation, with longer fibers clearing more rapidly and fibers >30 
µm in length clearing very rapidly. He proposed that clearance of mineral 
wools is a result of biological clearance and the elimination of fibers by 
dissolution and subsequent breakage. However, there was no relationship 
of these phenomena to long-term toxicological effects.

Early chronic inhalation studies of fibers were often performed without 
consideration of the respirability of the fibers in the rat and without 
preserving the length distribution of the fibers. In addition, they were 
often performed at very high total particle/fiber exposure concentrations. 
As mineral fibers often occur in bundles of long strands, investigators 
would grind the fibers to produce a more respirable fraction instead of 
separating the fibers from the bundles. This process frequently pulverized 
the rat respirable long fiber fraction producing excessive particles and 
shorter fibers, sufficient to cause lung overload in the rats.

In 1988, a series of chronic inhalation studies on synthetic mineral fibers 
(SMF) were performed which took into account the respirability of 
mineral fibers in the rats and the importance of fiber length in both the 
preparation of the fibers and the exposure techniques (Hesterberg et al., 
1993, 1995; Mast et al., 1995a, 1995b; McConnell et al., 1994, 1995). The 
results of the studies indicated that the more soluble fibers tested showed 
little or no pathogenic response, while less soluble fibers showed more 
response. To further investigate this, a 5-day inhalation protocol was 
developed for the evaluation of the biopersistence of SMF (Musselman 
et al., 1994; Bernstein et al., 1994) with numerous fibers analyzed using 
this protocol (Bernstein et al., 1996; Hesterberg et al., 1998). This 5-day 
inhalation exposure was proposed by the U.S. Environmental Protection 
Agency (EPA, 1996) for evaluating the pathological response and 
biopersistence of inhaled fibers.

The biopersistence protocol was also incorporated by the European 
Commission (European Chemicals Bureau “Ispra Protocols”, EUR 18748 
EN, 1999) as part of the European Commission’s synthetic fiber directive 
(European Commission, 1997).

RELATIONSHIP OF BIOPERSISTENCE TO CARCINOGENIC POTENTIAL:

In the series of SVF chronic inhalation studies performed at RCC in the 
1980s the relation of the more durable fibers to disease became more 
apparent and resulted in the design of the inhalation biopersistence study 
as described above. The importance of fiber length on the potential of a 
fiber to produce a pathogenic effect was well documented (Lippmann, 
1990: McClellan et al., 1992; WHO, 1988; Goodglick & Kane, 1990).

In an analysis that provided the basis for the European Commission’s 
Directive on synthetic mineral fibers, Bernstein et al. (2001 a&b) reported 
on the correlation between the biopersistence of fibers longer than 20 µm 
and the pathological effects following either chronic inhalation or chronic 
intraperitoneal injection studies. As summarized in Table 1, this analysis 
showed that it was possible using the clearance half-time of the fibers 
longer than 20 µm as obtained from the inhalation biopersistence studies 
to predict the number of fibers longer than 20 µm remaining following 
24 month chronic inhalation exposure; the early fibrotic response 
(collagen deposition) observed after 24 months of exposure in the chronic 
inhalation toxicology studies; and the number of tumours and fiber dose 
in the chronic intraperitoneal injection studies. These studies, however, 
only included synthetic mineral fibers.



Table 1 Summary of the correlation between the biopersistence of fibers longer than 20 µm 
and the pathological effects following either chronic inhalation or chronic intra-peritoneal 
injection studies. (Bernstein et al., 2001a&b).

Recent studies on the serpentine asbestos chrysotile have shown that it is 
not very biopersistent in the lung. As serpentine is a naturally occurring 
mined fiber, there appears to be some differences in biopersistence 
depending upon from where it is mined. However, chrysotile lies on the 
soluble end of this scale and ranges from the least biopersistent fiber to a 
fiber with biopersistence in the range of glass and stonewools. It remains 
less biopersistent than ceramic and special purpose glasses and more than 
an order of magnitude less biopersistent than amphiboles. The 90 day 
sub chronic inhalation toxicity study of chrysotile in rats shows that an 
exposure concentration 5,000 times greater than the US-Threshold Limit 
Value of 0.1 f(WHO)/cm3, chrysotile produces no significant pathological 
response.

DIFFICULTIES IN INTERPRETING INHALATION TOXICOLOGY STUDIES:

While many chronic inhalation toxicology studies of fibers ranging from 
amphibole asbestos, to soluble glass fibers and to organic fibers have 
been performed their design and subsequent interpretation are often 
confounded by the fiber size distribution and the ratio of longer fibers 

to shorter fibers and non-fibrous particles. In many of these studies 
the exposures often approach and exceed that which has been shown 
to produce what is now termed ‘lung overload’ in the rat. Thus, it can 
become very difficult to compare the effects of such a study with those of 
another. In most chronic inhalation studies on asbestos, the fiber exposure 
concentration was determined based upon a gravimetric concentration  
of 10 mg/m3 without regard for fiber number or size.

High concentrations of insoluble dusts when administered by inhalation 
in the rat have been shown to overload the lung by compromising the 
clearance mechanisms, which can result in inflammation and a tumorigenic 
response (Bolton et al., 1983; Muhle et al., 1988; Morrow, 1988&1992; 
Oberdorster, 1995 a&b).

As illustrated in Figure 4, inhalation toxicology studies are generally 
performed above the levels at which humans have been exposed. 
However, when the exposure level is elevated to levels 100,000s times 
human exposure as occurred in most older fiber inhalation studies with 
chrysotile and amphibole asbestos, lung overload occurs.

While well-designed chronic inhalation toxicology studies of synthetic 
mineral fibers have been performed, nearly all chronic inhalation 
toxicology studies of asbestos have not been designed in a similar fashion. 

THE BIOPERSISTENCE OF   
FIBERS LONGER THAN 20 µm CORRELATES WITH:

The number of fibers L> 20 µm 
remaining in chronic inhalation 
toxicology studies following 2 
years of exposure. 

The early fibrotic response 
(collagen deposition) observed 
after 24 months of exposure  
in the chronic inhalation 
toxicology studies. 

The number of tumours and 
fiber dose in the chronic 
intraperitoneal injection studies.

Figure 4 - Études dose-effet sur la toxicité des fibres
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McConnell, et al. (1999) reported on perhaps the only well designed 
multiple-dose study on any asbestos where amosite particle and fiber 
number and length chosen to be comparable to the SVF exposure 
groups. In this hamster inhalation toxicology study the amosite aerosol 
concentration ranged from 10 to 69 f/cm3 longer than 20 µm and were 
chosen based upon a previous,  
multi-dose 90-day subchronic inhalation studies (Hesterberg et al., 1999). 
No chronic inhalation toxicology studies of  
chrysotile using similar fibers selection techniques and without exceeding 
lung over low doses have been performed.

ARE THERE OTHER FIBERS THAT BEHAVE AS CHRYSOTILE?

At acidic pH chrysotile becomes less stable which leads to the clearance/
disintegration of the long chrysotile fibers. Kamstrup et al. (2001) 
described a similar process for long HT fibers which are highly soluble 
at pH 4.5. The HT fiber has been evaluated in well designed chronic 
inhalation toxicology study as well as in a chronic intraperitoneal injection 
study and found to be not carcinogenic. The inhalation biopersistence 
clearance half-time for this fiber is less than 10 days and has been 
classified as not carcinogenic by the European Commission and is allowed 
for use in the United States.

DIFFICULTIES IN INTERPRETING EPIDEMIOLOGY STUDIES:

As fiber related disease in humans takes 30 or more years to develop, the 
workers evaluated in most asbestos epidemiology studies were exposed 
from the 1940’s to the 1960’s. With few exceptions little or no sampling 
was conducted prior to the 1950s when exposure concentrations were 
thought generally to be higher than those monitored more recently, 
due to lack of use of dust control equipment at the time and procedures 
to reduce dust levels that were introduced only later. For many studies, 
therefore, early exposures had to be estimated by extrapolation from 
later measurements.

In a recent analysis of available epidemiological data on the different 
asbestos types, Berman and Crump (2003) have summarised the various 
limitations that could influence the epidemiological evaluations and that 

had to be addressed.  
These included:

limitations in air measurements and other data available for 
characterizing historical exposures;

limitations in the manner that the character of exposure (i.e., the 
mineralogical types of fibers and the range and distribution of fiber 
dimensions) was delineated;

limitations in the accuracy of mortality determinations or 
incompleteness in the extent of tracing of cohort members;

limitations in the adequacy of the match between cohort subjects and 
the selected control population; and

inadequate characterization of confounding factors, such as smoking 
histories for individual workers.

In mixed chrysotile and amphibole asbestos epidemiology studies, the 
epidemiologists would try to factor the effect of each based upon studies 
with amphibole alone. However, none of these extrapolations have 
taken into account the difference in potency of longer amphibole fibers 
compared to shorter fibers. Thus, if the amphibole study had a larger 
percentage of longer fibers and the amphibole in the mixed (chrysotile 
and amphibole) had fewer longer fibers, then the extrapolation would 
grossly overestimate the contribution from chrysotile.

These factors make it very difficult to assess effects using mixed exposure 
studies as even a relatively small exposure to long fiber amphibole could 
account for all the tumorigenic response. It is interesting to note that all 
epidemiology studies where only exposure was chrysotile have shown no 
effect.



Controlled use is based on scientific data.  
It involves: 

(Source: Chrysotile Institute: Today’s Chrysotile World 2008) CONTROLLED USE 

Safety in the use of chrysotile Annex D 

WHAT IS INVOLVED IN THE CONTROLLED USE CONCEPT 

DUST CONTROL 

MEDICAL SURVEILLANCE 

TRAINING AND 
INFORMATION 

MONITORING 

REGULATION IMPLEMENTATION 

Source: The Chrysotile Institute, World Chrysotile Consumption 2004 



The Options Annex E 

NO CONTROL 

The risk is ignored. 

Irresponsible approach. 

All materials: 
fibrous, respirable, durable, natural, 
synthetic, inorganic and organic are 
biologically active. 

Thus, an uncontrolled risk for workers 
and the general population. 

CONTROLLED USE 

The risk is managed. 

Responsible but demanding 
approach. 

Based on updated scientific 
evidence. 

Which involves: 
•  regulation, controls; 
•  surveillance; 
•  medical follow-up; 
• education and training 

of workers / hygienists. 

Allows society to benefit safely 
from cost-efficient materials. 

BAN 

The risk is not managed. 

A « lazy man way ». 

Incentive to resort to uncertain 
and too often uncontrolled 
substitutes. 

Disastrous impact on the regions 
and communities involved. 

Deprives the most needy 
societies of useful and affordable 
materials. 



Commitment and transparency require a 
certain number of actions: 

The supplier must provide complete and 
detailed information on all aspects of the 
appropriate use of the technology and of 
the product, without omitting the potential 
risks should they be misused. 

This information must be continously 
updated and widely disseminated. 

This is the responsibility of the supplier, 
the user and the countries involved. 

Regulation and surveillance of the standards:  
a governmental responsibility requiring the 
cooperation of both the supplier and the user. 

Labelling, including texts and pictograms,  
must be visible and easily understood. 

Publication (brochures, videos in straightforward 
language) provided by the supplier on approved  
and efficient methods used to achieve the controlled 
use in the manufacture and on site. 

Information seminars for people working in the 
factory and on construction sites.  

Training courses for workers as well as hygienists. 

Instruction, on recommended and approved waste 
disposal methods, is obligatory and must be clearly 
explained.     

Commitment and Transparency 

Source: The Chrysotile Institute, World Chrysotile Consumption 2004 

Annex F 



Fibro-cement 
(93%) 

Use of Chrysotile 

Friction materials 
and others (~7%) 

Nowadays, chrysotile is used only in 
non friable, high-density products. 

The fibre is emprisoned in a matrix, 
and therefore not airborne. 
i.e.: cement; asphalt; gaskets and  
jointings; brake pads, etc.  

Source: The Chrysotile Institute, World Chrysotile Consumption 2004 

Annex G 



Annually, some 90 deaths are attributed by the CSST (Occupational Health and Safety 
Commission) to “asbestos” esposure. 

Of this number, how many are attributable specifically to chrysotile and how many to 
amphiboles? 

According to the Act respecting occupational health and safety, this attribution is 
presumptive and the CSST does not provide any information as to the type of asbestos 
fibre the person was exposed to (amphiboles or serpentine). It should be noted that 
generally those persons were working under very difficult conditions in the 1960s and 
’70s, and cannot be compared to today’s workplaces. 

Raw data which is not divided-up, is published and conveyed by the medias without 
explaining the real link with chrysotile fibre. 

Many times this was underlined to the CSST, with no corrections made to date. 

A Few Sta3s3cs Annex H 



Annex I 

World Health Organiza3on • World Health Assembly 
Final decisions ‐ page 101, point 10 , 2007 

 “WHO will work with Members States to strengthen the capaci8es of the ministries of health to provide 
leadership for ac8vi8es to workers’ health, to formulate and implement policies and ac8on plans, and to 
s8mulate intersectoral collabora8on.  Its ac8vi8es will include global campaigns for elimina8on of 
asbestos‐related diseases; bearing in mind a differen8ated approach to regula8ng its various forms; in line 
with relevant interna8onal legal instruments and the latest evidence for effec8ve interven8ons.” 

  Furthermore, to find wording about specific needs and condi9ons in the text of the Outline, page 2: 
“Countries can use this document according to the specific na8onal and local condi8ons and available 
resources.” 

  ILO :     hBp://www.ilo.org/global/lang‐‐en/index.htm 
  WHO:   hBp://www.who.int/en/ 



CONVENTION 162 

On the 24th of June, 1986, Convention 162, on Safety in the Use of Asbestos, was discussed and drafted by the ILO 
and since has been ratified by many countries around the world, including most of the EU countries, Switzerland and 
Canada. This Convention is legally binding and in full force and effect. 

The key provisions of ILO Convention 162, can be found in Article 3, paragraph 1: 

“National laws and regulations shall prescribe the measures to be taken for the prevention and control of,  
and protection of workers against, health hazards due to occupational exposure to asbestos.”  

Thus, the aim of Convention 162 is the safe use of chrysotile at the workplace.  
The main concrete measures to be taken to implement the safe use of chrysotile, are stated in Article 9: 

“The national laws and regulations adopted pursuant to Article 3 of this Convention shall provide that exposure  
to asbestos shall be prevented or controlled by one or more of the following measures:  

(a) making work in which exposure to asbestos may occur subject to regulations prescribing adequate engineering 
controls and work practices, including workplace hygiene; 

(b) prescribing special rules and procedures, including authorization, for the use of asbestos or of certain types of 
asbestos or products containing asbestos or for certain work processes.” 

Interna3onal Labour Organiza3on (ILO) Annex J 



 Quebec has always mined and produced exclusively chrysotile fibre. 

 ±  700  direct jobs  
 ± 2000 additional and indirect jobs 

  POPULATION      JOBS               GDP 
 Thetford Mines   25 704          11 775      M$     800 
 MRC des Appalaches  43 390          20 085                M$ 1 350   
 Asbestos      7 000              n/d                 n/d 
 MRC des Sources  17 000          5 087                       M$ 9 172  
                  (Eastern Township) 

  
 Data from the CHRYSOTILE MINING industry in Quebec (LAB Chrysotile & Jeffrey Mine): 

  2009 
 Salaries & Advantages M$ 35 
 Energy M$ 14 
  
 Municipal Taxes  ±  $  750 000 
 School Taxes ±  $  150 000 
 TOTAL ±  $  900 000 
  
 Transportation of the fibre 
 Thetford – Asbestos – Montréal : ±  $ 5 000 000 annually 

  Exports:  ±  $90 000 000 annually 

 Economic impact of a ban of chryso3le in Quebec * 

* Data which the Chrysotile Institute obtained from the regions 

Annex L 




