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Table: Morphological definition of asbestos

Country v Morpﬁologx:al Authorities

/Organization  |definition

US. asbestiform Code of federal regulations 40 CFR Part 763
UK CAS number The Control of Asbestos Regulations 2012
Canada(Ontario) | fibrous silicate  |Occupational Health and Safety Act - Ontario Reg.
Germany CAS number Hazardous Substances Ordinance

France fibrous material |Exposition environnementale a* I'amiante
Australia asbestiform Work Health and Safety Act 2011

Korea fibrous form Asbestos Safety Management Act
Singapore fibrous silicates |the Workplace Safety and Health (Asbestos)
ILO fibrous form C162 - Asbestos Convention, 1986 (No. 162)
I1SO asbestiform 1S022262-1

IARC CAS number Monographs-100C
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Holmes S. Developments in Dust Sampling and Counting Techniques in the

Asbestos Industry. The annals of the New York academy of sciences1965; 132:

288-297.
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-+ microscopists rely heavily, and sometimes exclusively, on morphologic features.
However, the choice of a 3:1 aspect ratio as the definition of a fiber is an
unfortunate one. Many minerals, including the amphiboles, pyroxenes, and alumino
silicates, such as sillimanite, readily cleave into fragments with this aspect ratio. ---
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COR Wylie: Fiber Length & Aspect Ratio The data indicate that

most asbestos fibers
longer than 5 um in
length are characterized
by aspect ratios in excess
of 20: I.
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Wylie AG. Fiber length and aspect ratio of some selected asbestos samples. 1979.
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-+ It Is most unfortunate, however, that health scientists and regulatory
agencies have adopted the commercial definition of asbestos rather than the
mineralogical one. Consequently, all particles of the five known commercial
asbestos minerals are considered to be asbestos, provided that they have
elongated shapes (with an aspect ratio of 3 to 1 or greater), regardless of their
asbestiform crystallization. Due to this misconception, asbestifrom fibers of

other minerals are neglected, and their potential carcinogenic properties have
not been investigated. -
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Zoltai T. Amphibole asbestos mineralogy. Reviews in mineralogy and geochemistry
1981
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EPA Test Method Interim Method for the Determination of Asbestos
in Bulk Insulation Samples 1982

Table 1-1
Chrysotile (asbestiform serpentine)
Amosite (asbestiform grunerite)

Crocidolite (asbestiform riebeckite)---



[BER] XKEERRE LDOER

AGIR—EEPIITICE D BSICR < FE TRV ICO BT 2018
BRI RE (asbestiform)\fE@ib U fcieta E ARAICET 2 FED 1T W
18I 7%= S SRR, 7YYV YLIL, 7OV RZ4 ~NARKRFERED
JVaxSANMNTEHYAN 7YV 740514 NERBNLEZA NARR, 7Y
F/ o724 MNAREED,

\\\

B. o imiiiE— A fR kT
LT OREZH D,
1.7 AR NEE20:1Hh 5100: 1 EDORF (RS 5 umiB)
2.8F0.5 um KiEDIEF (THE L VEEHE
3ROEFHD2OUEEZEDHD

CIEX AN X YA i3

(b) FelmDYEhY o Tl

(C)EfEN L DNZEED

(d) IR 7%z £ Dt

ez 29 2 IHGHE DEN THFIBRMIRERRIC KD

"Post-Hearing Comments in the Matter of Proposed Revisions to the Asbestos
standard,"Code of Federal Regulations Title29.1984
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FRBRERFPEL: Permissible Exposure Limits 12f/cc
R2EFEE¥Y TWA bf/cc STEL 10f/cc

PEL: 2f/cc

RRFEEEE 0.5f/cc

RRGEELEZLE 0.5 or 0.2f/cc

OSHARH581£0.2f/cc. NER ML EZ A NEZHRBOEED SR
EPA AHERAIC K D&#EF#HE 40 CFR Part 76 CARERFZREIRA
NIOSH EMP##] (KHPAHREEEZEIFPCMIEI: 1 ZHER)

OSHA Non-AsbestiformD ARHA Z iR HH S BRA

NIOSH Asbestos (bulk) by PLM. Method: 9002
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Significant elevations in SMRs for asbestosis, lung cancer, and cancer of the pleura were
observed among Libby vermiculite workers. Exposure-response relationships were noted for
asbestosis and lung cancer. Significant excess mortality from nonmalignant respiratory
disease was observed even among workers with cumulative exposure.

Fiber count estimates used in the exposure assessment include not only the regulated
tremolite asbestos fibers but also the asbestiform amphibole fibers not mentioned in the
regulations (winchite and richterite).

Patricia Sullivan, Vermiculite respiratory diseases and asbestos exposure in Libby cohort study,
Environmental Health Perspectives, 115, 4, 579-585. 2007
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TABLE 4. Summary of Survival Data and Comparison with Selected Re-expressions of 10-mg Dose as Numbers of Fibers

and Particles

Median
Survival Estimated No. (*10°%) of No. (10 of No. (105 of
Sample No. of No. of Time Relative Fibers in 1 mg of  Fibers of length =8 Particles in 1 mg
No. Type Animals Mesotheliomas (days) Hazard (log) Injected Dust and diameter <0.25 of Injected Dust
1 California 36 36 301 0.8308 13,430 121 18,375
2 Swansea 36 35 365 0.5593 2,104 8 4,292
3 Korea 33 32 428 0.0000 7,791 48 13,435
4 Italy 36 24 755 —1.6108 1,293 1 20,137
5 Carr Brae 33 4 * —3.9043 899 0 9,490
6 Shinness 36 2 * —4.7080 383 0 5,901

Davis JM, Addison J, et al, Variations in the carcinogenicity of tremolite dust
samples of differing morphology. Ann N'Y Acad Sci. 1991 Dec 31;643:473-90.
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Table: Morphological definition of asbestos

Country

Morphological

o o Authorities
/Organization  |definition
u.S. asbestiform Code of federal regulations 40 CFR Part 763
UK CAS number The Control of Asbestos Regulations 2012

Canada(Ontario)

fibrous silicate

Occupational Health and Safety Act — Ontario Reg.

Germany CAS number Hazardous Substances Ordinance

France fibrous material |Exposition environnementale a* I'amiante
Australia asbestiform Work Health and Safety Act 2011

Korea fibrous form Asbestos Safety Management Act

Singapore fibrous silicates [the Workplace Safety and Health (Asbestos)
ILO fibrous form C162 - Asbestos Convention, 1986 (No. 162)
ISO asbestiform 1IS022262-1

IARC CAS number Monographs-100C
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