






























































remain in that category for at least two years before being

placed among the "Recommended Values". Asbestos remained listed

in this fashion in the TLV booklet in 1969. In 1970 the

recommended value for asbestos was listed as five million

particles per cubic foot, however, the "Notice of Intended

Changes" advised that asbestos would be lowered to five fibers

per milliliter greater than five microns in length.

Also, in 1970, at the direction of the ACGIH Board of

Directors, the TLV Committee was expanded to include liaison

representatives from both labor and industry. Both liaison

representatives accepted an invitation to attend the Spring

meeting of the TLV Committee, however, the union representative

was unable to attend.

At the 1970 Annual Meeting of the ACGIH, Robert D. Gidel,

Assistant Director of the Bureau of Labor Standards, U. S.

Department of Labor, made a presentation relating to OSHA and

Walsh-Healey. His observations included the following:

"Until now, the Federal Government has taken an
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active role in safety and health only in the limited
areas where federal jurisdiction was clearly indicated,
or as an advisor and consultant to states, individuals,
and organizations. It has relied on the historical
authority and responsibility of states to regulate in
their areas, and the responsibility of employers to
provide a safe and healthful place of employment. It
seems, however, that many states and many employers
have not properly exercised their authorities and
responsibilities so we have come to a point in time
when the need for a more uniform and coordinated
national safety and health effort is supported by
the facts."

In the final days of 1970 the Occupational Safety and Health

Act was passed and thereby practically reaffirmed at a broader

federal level industrial air limits that had been official for

about a decade under the Walsh-Healey Act. Clearly, the ACGIH,

realized that the passage of OSH Act would require them to become

involved in educating various individuals to enable them to make

proper inspections for the compliance with these regulations.

i
The ACGIH was prepared to assist in meeting this new challenge.

Dr. Stokinger's report on TLVs in 1972 advised that a

revised listing of carcinogens was to be contained in the TLV

[The "Documentation of the Threshold Limit Values" was
again revised in 1971. The extensive revision relating to
asbestos is available on request.]
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list as "Appendix A". In 1972 (as in 1971), the designated

"adopted value" for asbestos was inadvertently omitted. (In 1969

the ACGIH discontinued listing TLVs as "recommended" and began

using the term "adopted" for non-tentative substances.) However,

under the category of "Notice of intended Changes Mineral Dust"

asbestos is designated as being revised to five fibers per

milliliter greater than five microns in length. This is followed

by the designation of Ala. "Appendix A" states:

"CARCINOGENS

The committee lists below those substances in
industrial use that have proven carcinogenic in man
or have induced cancer in animals under experimental
conditions. Present listing of those substances
carcinogenic for man takes two forms, those for which
a TLV has been assigned (la), and those for which
environmental conditions have not been sufficiently
defined to assign a TLV (Ib):

la. Human Carcinogens - Substances known to
be occupational carcinogens with an assigned TLV:

Asbestos, 5 fibers per cc greater than 5
microns in length; ...

Ib. Human Carcinogens - Substances known to
be occupational carcinogens without an assigned
TLV: [6 substances are listed].

For the substances in Ib, no exposure or
contact by any route, respiratory, skin or oral,
as detected by the most sensitive methods, shall
be permitted. . ,."32
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This is the first time that the sub-categories of

carcinogens were utilized by the ACGIH and is also the first time

that asbestos is designated in one of these categories.

The Transactions of the 1972 Conference mentions the fact

that asbestos has been listed as one of the five target health

hazards by OSHA. It was noted that on December 7, 1971, an

emergency standard for asbestos was set at five fibers per

milliliter greater than five microns in length with

concentrations above five fibers per milliliter with certain peak

exposures permitted. Note is also made that NIOSH in its

"Criteria for Recommended Standard ... Occupational Exposure to

Asbestos", recommends a TLV of 2.0 asbestos fibers per cc greater

than five microns in length determined as a time-weighted average

for an 8-hour day with no peak concentrations of asbestos

exceeding ten fibers per cc greater than five microns as

determined by a minimum sampling time of fifteen minutes.

Based on information presented at the conference, results of

environmental surveys of various asbestos plants had revealed
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that dust concentrations were generally below the existing

emergency standard and that the surveys indicated that there were

available methods by which dust concentrations to asbestos dust

«
could be maintained at or below the existing standard.

On April 28, 1971, the Occupational Safety and Health Act of

1970 became law. The act permitted existing federal standards

previously adopted under Walsh-Healey to be automatically adopted

as occupational safety and health standards on that date.

(Except for the ACGIH list of potential occupational carcinogens

contained in the 1968 report which OSHA did not deem adopted by

Walsh-Healey although the Department of Labor had apparently

recognized these TLVs also). Throughout the 50's and into the

60's the ACGIH had discouraged governments from adopting the TLVs

as laws. The primary concern had been the slowness with which

such laws and regulations could be adopted and modified to

Attached as Attachment "C" is an outline of the
sequence of the ACGIH TLVs for asbestos which is reprinted here
with permission of the ACGIH.

Also, copies of the excerpts of the 1978, 1980, 1981
and 1986 "Documentation of Threshold Limit Values" pertaining to
asbesos, are available on request.
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reflect recent knowledge and technology. This concern was well

founded. Since 1971 there have been probably 200 revisions in

the ACGIH's TLVs. Because of the requirements of the OSH Act

probably less than half of these have been incorporated by OSHA.

Since 1972, in addition to the joint sponsorship with the

AIHA of the American Industrial Hygiene Conference, the ACGIH has

sponsored various technical symposia that have addressed such

issues as quartz, cotton dust, workplace control of carcinogens,

labelling and warning systems, asbestos identification and

measurement, and industrial hygiene for mining and tunnelling.

The ACGIH continues to publish and distribute technical books,

manuals, guidelines and other professional materials which

include:

1. Transactions of the ACGIH.

2. Annals of the ACGIH.

3. Threshold Limit Values.

4. Documentation of TLVs.

5. Industrial Ventilation - a manual of recommended
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practice, 18th Edition (1984).

6. Air Sampling Instruments for Evaluation of Atmospheric

Contaminants, 6th Edition (1983).

7. Others. For information write:

American Conference of Governmental
Industrial Hygienists, Inc.

6500 Glenway Avenue, Building D-7
Cincinnati, Ohio 45211
Phone: 513/661-7881

There are numerous currently active ACGIH technical

committees including the threshold limit values for airborne

contaminants and threshold limit values for physical agents.33

CONCLUSION

As noted by Warren Cooke:

"The acceptance of the TLVs of the ACGIH in
the USA was well established by the incorporation
of its list of TLVs [by] ... the U. S. Department
of Labor Occupational Safety and Health Administration
(OSHA) safety and health standards. Of the states of
the USA, 34 used the TLVs as listed by OSHA and the
rest of the 16 states either'refer to the OSHA list
or depend mainly on the updated ACGIH TLVs.

Throughout the world, most of the countries that
have occupational exposure limits have found the ACGIH
TLVs of value in developing their own occupational
exposure limits and a number of these have adopted
the ACGIH list ... worldwide." 34

Even if one chooses to occasionally criticize the ACGIH one
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must still acknowledge the fact that the ACGIH has been relied

upon by health authorities not only in developing countries but

also that the TLVs have been:

"... very influential over the past 40 years in
Belgium, West Germany, Austria, Italy, the Netherlands,
Portugal, Denmark, Sweden, Finland, Norway, Spain,
Switzerland, the United Kingdom, and Japan. ..." 35

Unfortunately, some of those who have been critical of the

ACGIH may not appreciate that:

"[t]he widespread acceptance and use of ACGIH
publications is due primarily to their quality and
objectivity. Some of their credibility for non-
member users derives from the restrictive nature
of the ACGIH membership. While many of the technical
committees have consultants (non-ACGIH) members
recruited for their special expertise, voting is
restricted to ACGIH members. Thus, all decisions
regarding recommendations for TLVs, ... are made
by members who have no direct economic interest
in the consequences of their recommendations. They
make their recommendations solely on the basis of
technically defensible judgments about the effects
on worker health protection." 36

The ACGIH has clearly fulfilled a need in the area of

industrial hygiene and continues to do so. Obviously, as with

any fifty year old scientific organization, there were erros.

However, the organization has learned from these and improved as

a result of them.
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When one looks back over the last seventy-five years of

American industry and considers the conditions existing in the

1920's and compares those conditions to those since 1938 it is

obvious that the ACGIH has been unselfishly instrumental in

protecting the worker and modernizing industry.

The author acknowledges with appreciation the cheerful
assistance of the ACGIH in providing information whenever
requested and for allowing reproduction of its materials for
presentation with this paper.
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The third annual meeting of the national Conference of Qovemmental Industrial Mygienist held in Bethesda, Maryland, April
30 through May 2,1940 provided the forum or set the stage for the beginning of Threshold Umlt Values Committee as it is
now known. History Informs us that at this meeting a sub-committee was established for this purpose as a part of the
Committee on Technical Standards. Discussions were held as to whether or not these values should be considered as
"regulations passed upon by a national organization." Mo decision was reached at that time,

At the next meeting held in Washington D.C In February 1941. the Subcommittee on Threshold Limits had not yet begun
to function. The committee was charged with the task of digesting all of the information currently available and reporting to
the conference at the annual meeting In 1942. The report presented follows.

APPENDIX A

Report of the subcommittee on threshold limits*

The Subcommittee on Threshold Limits pre-
sents the attached table (Table I) of maximum
allowable concentrations of atmospheric contam-
inants as Its first report to the Conference. The
table was prepared from lists furnished by various
State units. It is not necessarily complete because
some States did not reply. Others indicated that
they used a list furnished by the U.S. Public Health
Service. Inquiry revealed that the U.S. Public Health
Service now considers that list not "applicable in
the light of present knowledge."

The table is not to be construed as recom-
mended safe concentrations. The material is pre-
sented without comment

Supplementary to the table of concentrations is
a summary of the activities of the American Stan-
dards Association (Table II] and a list of maximum
allowable concentrations of various substances as
proposed by various authorities (Table III].

' Published in 7>ans. of Fifth Annual Meeting of the national
Conference of Gouemmenta/ Industrial HygienisLs. pp.
163-170 (1942). A joint meeting with me Subcommittee on
Industrial Health and Medicine, Health and Medical Com-
mittee, Federal Security Agency, April 9-10, 1942. Wash-
ington, DC

TABLE I
Maximum Permissible Concentrations of Atmospheric Contaminants

as Recommended by Various State Industrial Hygiene Units
(Expressed in ppm, except for those with an asterisk, indicating mg/m' i

Substance

Acetone

Aliphatic acetates
Ammonia

Amyl acetate (n)

Aniline
Arsenic trioxide

Arsme

Benzene

Bromine

Butanol

Butyl acetate

Cadmium

Concentration

ZOO

500

100

500
400

5

0.5'

1

100
75-100

75

1

100

500
400

o.r

States

Calif.,

Mich.

Calif.,
Mich.
Calif..

Calif..

Okla.

Calif..

Calif..
Kans.

Colo.

Colo.,

Colo.,

Colo.,

Colo,

Colo.

. Kans.

. Kans.

, Kant.

Kans.

. Conn

, Mass., Mich., Minn.. Okla Wis

. Ky.. Mass., Minn., Okla , Wis

. Mass., Minn , Wis.

, Mass . Minn , Okla,. Wis.

., Pa., S.C.

Ky.. Md.. Mass., Mich,, Minn.. Ohio, Okla , Wis.

Mich.

Calif.,
Mich
Calif.,

Calif.,

Cole...

Colo.,

Colo.,

Kans

Kans.

Kans

.Okla

, Ky., Mass.. Minn-, Okla . Pi . Wis.

, Ky., Mass.. Minn., Okl*., Pi . Wis

Ann. Am, Cnnf. InO. WJJJ.. VoL 9(1994!
ATTACHMENT "A"



Thirty-five Years of TLVs

Substance

Carbon dioxide

Carbon disulfide

Carbon monoxide

Carbon tetrachloride

Chlorine

Chlorodiphenl

Chloroform

Chloronaphthalenes
Chloronaphthalenes

(above "tn")
Chloronaphthalenes "tri"
Chloronaphthalenes

"penta"
Chromium — hexavalent

(chromic acid)

Dichlorbenzene

Dichlorethylene (trans)

Dichlorethyl ether

Ethanol

Ethyl chloride

Ethyl bromide

Ethyl ether

Ethylene dichlonde

Formaldehyde

Gasoline

Hydrogen chloride

Hydrogen cyanide

Hydrogen fluoride

Hydrogen sulfide

Iron oxide fume (FejOa)
Lead

Magnesium oxide fume

Manganese

Mercury

Methano!

Methyl bromide

Methyl chloride

Monochlorbenzene

Naphtha

Concentration

5500

20
15

100

100

75

1

1*

100

1-5*

1*

y

o.y

0.1*

o.i*
75

100

15

2SO

2000

1700

400

100

20

1000

10

20

3

SO
20

15*

0.15*

IS*

SO'
6*
5*

0.1-0.2*
0.1S*
0.1*

200
100

50

500

75

SOOO

States

Calif.. Colo.

Conn., Ky., Mich., Pa.
Calif., Colo., Kans., Matt., Minn., Okla., Wii.

Calif., Colo., Conn., Kans., Ky.. Md., Mat*-, Mich.. Minn.. Ohio,
S.C. , Wis.

Calif., Colo.. Conn . Kans , Ky., M.D.. Mai*.. Mi**., Ohio, Okla..
S.C.. W,s,
Mich.
Calif , Colo , Conn., Kim., Ky., Md . Mat*., Mich.. Minn.. OkU .

Calif . Colo.. Kans . Ma**., Minn.. Okla., Pa., Wi*

Calif , Colo.

Kans., Mass., Minn., Pa., Wi*

Okla
Calif., Colo., Okl*.

Calif.. Colo.

Calif., Colo . Conn.. Kans., Ky., Ma**., Mich., Minn., Ohio, Okla
Md (for electroplating only)

Calif , Colo., Kans., Mass., Minn.. OkU. Wi*.

Ky

Calif., Colo., Kans., Ky , Mass.. Minn.. OkU , Wis

Calif , Colo

Calif., Colo.

Calif.. Colo
Calif., Colo , Kans., Mass., Minn.. Okla., Wis,

Calif., Colo . Kans., Mass., Mich., Minn., Okla , Wis
Calif., Colo.. Conn.. Kans., Ky., Md.. Mass.. Mich , Minn., Okla..
Wis

Calif , Colo . Conn.. Kans., Ky., Md., Mass.. Minn.. Okla., S.C. \

Calif., Colo., Conn , Kans., Ky., Md.. Mass., Mich., Minn.. OkU..

Calif., Colo.. Conn., Kans., Ky., Md.. Mass., Mich., Minn., Okla.,

Calif., Colo.. Conn . Kans , Ky.. Md., Mass , Mich.. Minn . OkU
Wis.

S.C.
Calif., Colo., Conn., Kans , Ky.. Md.. Mass , Mich.. Minn . Okla.,

Mich.
Calif.. Colo., Conn.. Kans., Ky , Md., Mass , Mich . Minn., Ohio.
S.C., Wis.

Mich.
Calif., Colo
Kan*., Okla.
Ky

Calif.. Colo.
Okla.
Conn., Kans., Ky., Mass.. Mich.. Minn., Ohio. Wis.

Kant.. Mass., Mich., Minn.. Okla., Wi*.
Calif.. <~-.lo , Conn., Ky . Md., S.C.

Calif., Colo.

Calif.. Colo.
Calif.. Colo., Kanv, Mass., Minn.. Okla.. Wi*.

Calif , Colo.

OkU.. P»..

Pa..

S.C., Wi*.

, Pa.. W,*

P a . S C

ftis

S.C. W*

S.C., Wi*.

. S.C..

Pa.. Wit

Okla. Pa .

Ann. Am ,snt. lint 5 19M



Appendix A

Substance

Nitrobenzene

Nitrogen oxides

Ozone

Petroleum vapors

Phosgene

Phosphme

Phosphorus trichloride

Sulfur dioxide

Tetrachloroe thane

Tetrachloroethylene
Tetrachloroethylene

(perchloroethylene)
Toluene

Tnchloroethylene

Turpentine

Xylene

Zinc oxide fume

Concentration

5
1

29-70
40
10

1
0.1

1000

1
2

0 7

10

10

200

100

200

100

200

100

700

200

200

100

15-

States

Kans , Mass., Minn,, Okla , Wis
Calif,, Colo.

Kans
Conn, Ky , Okla., S.C
Calif., Colo , Md., Mass,, Mich., Minn., Minn., Wi*.

Calif., Colo,, Kans., Mas*., Minn., Okla., Wis,
Mich.

Mich.
Calif , Colo., Conn., Kans., Ky., Md . Mass., Mich., Minn., Okla., S.C., Wis.

Calif., Colo., Kans., Maw., Minn., Okla , Wis

Calif., Colo.
Calif.. Colo., Conn., Kans., Ky.. Md., Mass., Mich., Minn , Okla., Pa., S.C..
Wis.
Calif., Colo., Kans., Ky., Mass., Minn . Okla., Wis.

Calif.. Colo , Kans., Ky., Mass . Minn., Okla., Wis,

Mich.

Kans , Ky.. Mass.. Mich., Minn . Okla., Wis
Calif.. Colo
Calif.. Colo., Kans., Mass , Minn,. Okla.. Wis
Mich

Calif.. Colo., Conn., Ky., S.C.,
Kans., Mass , Mich., Minn,, Okla., W'is.

Kans.. Ky,, Mass., Mich., Minn , Okla , Wis
Calif., Colo.

Calif , Colo., Kans.. Ky., Mass, Mich., Minn, Okla., Pa , Wis

Dust*
(Millions of Mrticles oer cubic foot of air - liftht field count)

Substance

Alundum

A»be»tos

Carborundum

Cement

Feldspar
Foundry

Granite

Mica

Nuisance

Pottery

Organic

Pyrophyllite talc

Silica (based on percentage
of free silica in the dust)

Count x%
10%

Concentration

15

IS

5

15

50

10

25

20

IS

12

25

10

SO

10

so
4

SO

25
10

5
50

States

Okla.

sc
Calif., Colo., Ma« ., Mich , N.C, Oklj., PJ.

Okla.

Calif.

N.C

Mass
N.C. (cleaning castings)

Minn
N.C. (molding)
N.C.
Mass., Vt.

Mich,
N.C.
Mass . Mich

Calif., Colo

Calif.. Colo., Mass.
N.C. (milling)
N.C. (mining)

Kans., Minn., Okla . Wis
Idaho

Ann MI. Conf. Im). Hyg., MM. 9119641 rage 499



Thirty-five Years of TLVs

Substance

("low")
10cr
23-35',-
"medium"
"high-
over 7J:,
over 90°p

Silicates
Slate

Soapstone

Talc

Total dust

Concentration

SO
10
10
20
5
5
5

IS

SO
IS

50

50
IS

50

States

Mass , Mich.
Idaho
Calif., Colo.
Mass., Mich.
Mass., Mich., Ohio
Calif . . Colo.
Conn.
Okla.

Mich.
Calif.. Colo

Mich.
Mich.
Calif., Colo.

Mass., OkU

TABLE II
Activities of American Standards Association

American Standards completed:

Carbon monomde 100 ppm
Hydrogen sulfide 20 ppm
Carbon disulfide 20 ppm
Benzene 100 ppm

American Standards in development:
Nitrous gases
Carbon tetrachlonde
Mercury
Chromic acid and chromates
Lead
Formaldehyde
Toluol

Z.37-1,1941

Z.37-2. 1941

Z.37-3. 1941

Z.37-4. 1941

Emergency Standards completed:

Cadmium 0.1 mg m

Emergency Standards proposed:

Manganese
Ether (diethyl ether)
Arsenic
Antimony
Zinc
Xylol

2.35-5,

Vin Ant- Caul Ina. Hyg- W. 9 (19841



Appendix A

TABLE III
Additional Maximum Permissible Concentrations as Proposed by Various Authorities

Substance

Acrolem

Iodine

Sulfur tnoxide (as SCh)

Nicotine
(tobacco dust)

Toluidme (o-m-p)

X-ray radiation

Concentration

3,3 ppm
1 ppm

0.5-1.0 ppm
01 ppm

2 ppm

5 mg/m3

30 mgim3

1.0-2.5 ppm
6-2J ppm

1 xlO"5

Source

Int. Cnt. Tables 2:318, 1927
Los Angeles Department of Health (suggested)

Int. Cnt. Tables 2:320, 1927
Matt in Flury & Zernik, Berlin, 1931

Int Cnt. Tables 2:320, 1927

Soviet Industrial Stnd. (L'.S.S.R.)
States Sci. Inst. (U.S.S.R.)

Int. Cnt. Table* 2:320, 1927
Henderson & Haggard. Noxious Gases, New York. 1927

Mutscheller, Am. J. Roentgen. 13:65 1925

Radium

Radon

Gamma radiation

roentgen units
per sec (200
work hrs per
month I

01 micrograms
(by expired air test)

10 '' cunes
per liter

01 roentgen
units per work
day When in
combination, lower
values for each

Handbook H-27, U.S. Bur. Stands , May 2, 1941

Handbook H-27, L'.S Bur. Stands . May 2, 1941

Handbook H-27. L'.S. Bur Stands., May 2, 1"41

Ann, Am. Conf Ina.



Code for safe concentrations of certain common
toxic substances used in industry*

MAMrRED BOWDITCH.A CK. DrUPIKER." PHILIP DRiriK£R.c H.H. HAGGARD0 and ALICE HAMILTON*
ADtrector, Division of Occupational Hygiene. State Department of Labor and Industries, Boston, MA; *Dean and Professor
of Pliyr-lology, Harvard School of Publk Health, Boston; cProfes*or of Industrial Hygiene, Harvard School of Public Health.
Boston; °Dlrector Laboratory of Applied Physiolofly, Yale University, Me* Haven. CT; EAsst Prof, rmeritus. Harvard Scliool
of Publk Health. Boston, and Consultant Division of Labor Standards, Washington. DC

For some time. Massachusetts has made use of
the following figures as a guide to manufacturers
and others interested in maintaining satisfactory
working conditions. Many of us feel that the codes
on toxic limits now being prepared for the American
Standards Association will be some time in ap-
pearing and we believe that it would help industry
if this list were used in the interim.

It is not implied that observance of these figures

is a guarantee against possible III health of workers
exposed, or that medical control can be neglected.
Revision of any such table from time to time will
always be necessary.

• Published in J. Ind. Hyg. A Tax. 22:251 (June 194O).
Reprinted by permission of the American Industrial
Hygiene Association.

TABLE I
Maximum Concentration Suggested by Massachusetts

Gas or Vapor

Ammonia

Amyl acetate

Aniline

Arsine

Butyl acetate

Carbon bisulfide

Carbon monoxide

Carbon tetrachloride

Chlorine

Chlorodiphenyi*

Chloronaphthalene

Chromic acid

Dichlorbenzene

Dichlorethyl ether

Ether

Ethylene dichlonde

Formaldehyde

Gasoline

Hydrochloric acid

Hydrogen cyanide

ppm

100

400

5

1

400

IS

100

100

1
1'

1 to 5'

o.r
75

15

400

100

20

1000

10

20

Gas or Vapor

Hydrogen fluoride

Hydrogen sulfide

Lead

Mercury

Methanol

Monochlorbeniene

Nitrobenzene

Nitrogen oxides

Ozone

Phosgene

Phosphme

Sulfur dioxide

Tetrachlorethane

Tetrachlorethylene

Toluene

Tnchlorethylene

Turpentine

Xylene, coal tar naphtha

Zinc oxide fume

ppm
3

20

o.is-
0.1*

200

75

5

10

1

I

2

10

10

200

200

200

200

200

15'

Mtl l tg r jmvcu meter

Ann.Am.Conf. InO. M«., f<*. 9I19M)

ATTACHMENT "B'



fear

SEQUENCE OF THE ACGIH TLV FOR ASBESTOS

1946 - 1961

1962 - 1967

1 968 - 1969

1970

1971

MINERAL DUSTS

Asbestos - 5 mppcf

MINERAL DUSTS
Silicate* (less than 1% crystalline silica)

Asbestos - 5 mppcf

MINERAL DUSTS
Silicates (less than 1% crystalline silica)

**A*be«tos - 5 mppcf

••NOTICE OF INTENDED CHANCZS

Asbestos - 12 fibers/ml > 5 u in length,J> or 2
mppcfK)

J) AJ determined by the membrane filter method at.4 BOX phase
contrast magnification*

K ) A* counted by the standard impinger, light-field count
technique.

MINERAL DUSTS
Silicates (leas than 1% crystalline silica)

**A«be5tos, all types - 5 mppcf

••NOTICE OF INTENDED CHAN<ZS
Asbestos (all types) - 5 fibers/ml > 5 u in length*'

K } As determined by the membrane filter method at 430X magni-
fication phase contrast illumination. Concentrations > 5
fibert/ml, but not to exceed 10, may be permitted for 15-
minute period* each hour up to five tunes daily.

MINERAL POSTS
Silicates (less than 1% crystalline silica)

••Asbestos, all types
Hotei A value MS not listed, however, it should have been

listed as 5 mppcf.

•*NOTIC1 Of INTENDED CHAN<ZS
MIHMAL POSTS

Asbestos (all types) - 5 fibers/ml > 5 u in lengthJ)

J) As determined by the membrane filter method at 400-4SOX
magnification (4 •» objective) phase contrast illumination.
Concentrations > 5 fibers/ml, but not to exceed 10, may be
permitted for 15-minute periods each hour up to five times
daily.

ATTACHMENT "C*



1972

1973

1974

MINERAL DUSTS
Silicates « 1% quartz)

••Asbestos, all typo

Norg; A values was not listed, however, it should have been
listed as 5 mppcf.

**NOTICE OF INTENDED CHANCZS
MINERAL DUSTS

Asbestos (*ll type») - 5 fibers/ml > 5 u in length;
Ala

n)

A1a: Appendix A. Carcinogens
1a. Human Carcinogens - Substance* teiown to be occupational

carcinogens with an assigned TLV,
Asbestos, 5 fibers/cc > 5 «* in length.

Note; Appendix A on Hot ice of Intended Changes

n) Same as J) for 1971.

MINERAL DUSTS
Silicates « 1% quartt)

•• Asbestos, all forms

Note: A value was not listed, however, it should have been
listed as S mppcf.

••NOTICE OP INTENDED CHANGES
MINERAL DUSTS

Asbestos, all forms* - 5 f iberm/cc > S u in length;")
Ala

Ala: Appendix A - Carcinogens
la. Hunan Carcinogens - Substances recognized as occupational

carcinogens with an assigned TLV:
Asbestos, all forms, S fibers/cc > 5 um in length.

n) As determined by the membrane filter method at 400-4SOX
magnificaiton (4 mm objective) phase contrast illumination.

fA more stringent TLV for crocidolite may be required.

MINERAL OUSTS
Silicates « 1% quartz)

•Asbestos, all forms* - 5 f iberm/cc > 5 \m in
length;") Ala

•1974 Addition
fA more stringent TLV for crocidolite may be required.
n) As listed for 1973.
Ala: As listed for 1973.



Year

1975 - 1976

1977

1978 - 1979

1980

Lasting | [ _ ___ _ ^

As 1974 except for Appendix A now defined as: Occupational
Carcinogens, la. Human Carcinogens. Substances, or substances
associated with occupational processes, recognized to have
carcinogenic or cocarcinogenic potential, with an assigned
TLV.

Asbestos, all forms* - 5 f iberm/cc, > 5 u in length.

•Cigarette smoking may substanially enhance the incidence of
bronchogenic carcinoma from this and others of these listed
substance* or processes.

A* 1975-1976 except Appendix A adopted.

MINERAL DUSTS
Silicate* « 1% quartz)

••Asbestos, all forms (5 fib«r«/cc > 5 u» in lengths)
Ala)

m) Sane as n) for 1973.

*"Notice of Intended Changes
Asbestos

Amosite 0. 5fiber/cc, A1a
Chrysotile 2 fibers/cc, Ala
Crocidolite 0.2fiber/cc, Ala
Tremolite 0.5 fiber/cc, A1a
Other forms 2 fibers/cc, Ala

Ala. Human Carcinogens.
••Asbestos, all foms* (5 fibers/cc, > 5 urn in length)

••See Notice of Intended Changes
•Cigarette smoking can enhance the incidence of respiratory
cancers form this and other of these substances or processes.

MINERAL POSTS
Silicates (< 1% quart!)

•Asbestos
Amosite 0.5 fiber > 5 um/cc, A1a
Chrysotile 2 fibers > 5 um/cc, Ala
Crocidolite 0.2 fiber > 5 um/cc, Ala
Tremolite 0.5 fiber > 5 um/cc, A1a
Other forms 2 fibers > 5 um/cc, Ala

Note; Ibotnote 1) should have been carried for asbestos
values*

1) Same as n) for 1973.
•1980 Addition.



1980 (con ' t )

1981

1982-1983

Ala . Human Carcinogens,
ttAsbestos

Amosite 0.5 fiber > 5 ura/cc
Chrysotile 2 fibers > 5 un/cc
Crocidolite 0.2 fiber > 5 um/cc
Tremolite 0.5 fiber > 5 un/cc
Other forms 2 fibers > 5 um/cc

t t l980 Adoption

MINERAL DUSTS
Silicates ( < l%_gu«rtx)

Aftbestos
Anosite 0.5 fiber > 5 un/cc, A la
Chrysotile 2 fibers > 5 un/cc, Ala
Crocidolite 0.2 fiber > 5 un/cc, A1a
Other forms 2 fibers > 5 un/cc, Ala

Note: Footnote 1) should have been carried for asbestos
values.

1) Same as n) for 1973.

Ala . timan Carcinogens.
Asbestos

Amosite 0 . 5 f i b e r > 5 un/cc
Chrysotile 2 fibers > 5 UM/CC
Crocidolite 0.2 fiber > 5 un/cc
Other forms 2 fibers > 5 um/cc

MINERAL DUSTS
Silicates « 1% quartz)

Asbestos
Amosite [12172-73-5] 0.5 fiber > 5 um/cc, A1a
Chrysotile

[12001-29-5] 2 fibers > 5 un/cc, Ala
Crocidolite

[12001-28-4] 0.2 fiber > 5 un/cc, A1a
Other forms 2 fibers > 5 un/cc, Ala

Mote; Footnote 1) should have been carried for asbestos
Talues.

1) SASM as n) for 1973.

Ala. Hu*e.n Carcinogens<
Same as 1981



Listinq

1984 DUSTS
Silicates and Other Dusts « 1% quartz)

1 98 5-1986

Aoosite
[12172-73-5] ...... 0.5 fiber/cc > 5 urn in length, A1a

Qjryiotile
[12001-29-5] ...... 2 fibers/cc > - urn in length, Ala

Croeidolite
[12001-28-4] ...... 0.2 fiber/cc > 5 un in length, Ala

Other form ......... 2 fiber »/ce > 5 on in length, Ala

A1a. Human Carcinogens.
A*be«to*l)

Amosite
[12172-73-5] ...... 0.5 fiber/cc > 5 UB in length

Qiryaotil*
[12001-29-5] ...... 2 fib«r»/ce > 5 urn in length

Crocidolite
[12001-28-4] ...... 0.2 fiber/cc > 5 uffl in length

Other form* ......... 2 fitxrs/cc > 5 x» in length

1) Sam* as n) ' - 1973.

DUSTS
Silicatet and Other Du«ti « 1% quartx)

AJbeitoi(X) ' "
AAoeite

[12172-73-5] ...... 0.5 fiber/ cc. < D AU
Chry«otil«

[ 1200 1-29- S] ...... 2 fibera/cc,d) Ala
Crocidolite

[12001-28-4] ...... 0.2 fiber/cc,(D Ala
Other foro» ......... 2 f ib«r«/cc,< ̂  A1a

A1a. Hvnan Otrcinogeni.
A«beato«()c)

Aaocite
[12172-73-5] ...... 0.5 fib«r/cc,(l)

Oiryeotile
112001-29-5] ...... 2 fib«r^cc,<D

Crocidolite
(12001-28-4] ...... 0.2 fiher/cc,(D

Other for«« ......... 2 fib*r«/cc,( l)

(k) Aa determined by the membrane filter net hod at 400-450 X
magnification (4 am objective) phase contract illunina-
tion.

(1) Fibers longer than 5 UB and tdth an aspect ratio equal to
or greater than 3t 1*



Year Listing

1987 to present DUSTS
Silicate^

Asbestos* <3)
Amosite

[12172-73-5] 0.5 fiber/cc, A1
Qirysotile

[12001-29-5] 2 fibers/cc, AI
Crocidolite

[12001-28-4] 0.2 fiber/cc, A1
Other forms 2 fibers/cc, A1

(d) Fibers longer than 5 w and with an aspect ratio equal to
or greater than 3:1 as determined by the membrane filter
method at 400-450X magnification (4 mm objective) phase
contrast illumination.

; Redefinition of the carcinogen designation* adopted in 1987; full text is
reproduced below.

APPENDIX A
Carcinogens

The Chemical Substances Threshold Limit Values Committee classifies certain
sinstances found in the occupational environment as either confirmed or sus-
pected human carcinogens. The present listing of substances which have been
identified as carcinogens takes two forms: those for which a TLV has been as-
signed and those for which environmental and exposure conditions have not been
sufficiently defined to assign a TLV. there a TLV has been assigned, it does not
necessarily imply the existence of a biological threshold; however, if exposures
are controlled to this level, we would not expect to see a measurable increase
in cancer incidence or mortality.

The TLV Committee considers information from the following kinds of studies to
be indicators of * substance's potential to be a carcinogen in hvnans: epidemi-
ology studies, toxicology studies, and, to a lesser extent/ case histories. Sci-
entific debate over the existence of biological threshold* for carcinogens is
unlikely to be resolved in the near future. Because of the long latent period
for many carcinogens, and for ethical reasons, it is often in possible to base
timely risk- management decisions on result* fro* hunan studies.

In order to recognise the qualitative differences in research results, two
categories of carcinogens are designated!

and
XI -- Confirmed Human Carcinogen*

A3 -- Suspected Human carcinogens

Exposures to carcinogens must be kept to a minjnum. Workers exposed to Ai car-
cinogens without a TLV should be properly equipped to virtually eliminate all
exposure to the carcinogen. Tor AI carcinogens with a TLV and for A2 carcino-
gens, worker exposure by all routes should be carefully controlled to levels
consistent with the experimental and huvan experience data. Please see the Doc-
umentation of the Threshold Limit Values for more complete description and deri-
vation of these designations.




