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K. W. Brown - Acmede™ ™"
J. D. Rauch -~ Akron
J. S. Jorgensen - Blue Rapids
C. G. Terry - Brunswick
E. H. Allen - Buchanan
0. B. Covington, Jr. = Fort Dodge
W. Nielsen - Grand Rapids

*TO:
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C. R. Coats -~ Lovell
C. F. Hummel - Sigurd
M. S. Jorgensen - Wilmington
J. E. Becker - Delair
E. M. Rigby - Pryor
M. A. Palmowski ~ Chicago
Mr. R. V. Favero - Marietta
Mr. H. W. Scharf - Milford
cc: Mr. G. E. Wilson - Portland
Mr. E. B. Hollingsworth - Wilmington
Mr. T. W. Richards - Tigard
Mr. C. W. Lehnert - Tigard
Mr. J. W. Hart - Wilmington
Mr. K: L. Gipson - Portland
Mr. J. R, Hurd - Portland ’
Mr. H. W. Peele -~ Wilmington

Mr. J. DiLlorenzo - Portland

After months of controversy the Threshhold Limit Values
recommended by Governmental Industrial Hygienists has been
approved and accepted by Federal and a majority of State
agencies responsible for enforcement of industrial hygiene
regulations. One exception is the State of New York. They
have proposed their own standards which have been reviewed and
will be adopted very soon. This will create a hardship unless.
an agreement is negotiated between the State and OSHA. New
York State Department of Labor and U. S. Bureau of Mines do
have an agreement, however, this agreement does not extend
past the calcining or when heat is applied to the rock. The
plant will be exposed to two separate agencies, one State

and the other Federal. At Buchanan, the U. S. Bureau of Mines
has no jurisdiction, the entire operation will be subject to
two agencies., OSHA regulations specifies that unless an accord
is reached with state agencies or the state plan is approved
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by OSHA the federal regulations must be adopted. When an
accord is reached and approval given, the agency having the
most stringent regulations shall prevail. This condition may
change but as of this date we doubt if any action has been
taken by the state or OSHA.

Fortunately the standards include gypsum dust in the nuisance
category and allowable limit is 50 MPPCF (Million Particles
Per Cubic Foot). At times the readings may specify million
particles per cubic meter. This can be obtained by using the .
conversion factor namely: :

MPPCF X 35.3 equals MPPCM
We will refer to Threshhold Limit Value or Permissable as TLV. '//

You will note that gypsum TLV is 50 MPPCF when the free silica

is less than 1%. This should not be confused with combined

silica. Free silica (alpha quartz) will be considerably lower
than the silicate content. Gypsum may carry 25 to 35% combined
silica but very rarely exceeds 2% free silica. Rock determinations
were made in all of our domestic mining operations, the alpha
quartz content averaged 0.89% to approximately 2.00%.

When the free silica is less than 1% the permissable allowable
is 50 MPPCF. When it exceeds 1% the following conversion factor
is used:

TLV divided by % alpha quartz + 10.

If a reading of 35 MPPCF is obtained and the free content is
3%, the permissable value would be 30 divided by 3% + 10 or 13.
The hygienists recommend that when the alpha quartz is 1% the
allowable should not exceed 30 MPPCF. Based on 3% free silica
this would result in an allowable of 23.1 MPPCF.

Roof drilling samples taken in the Akron mine were analyzed
and free silica determinations averaged between 3.9% to an
occasional 5.1% in the high range. Most recent sampling
indicated that TLV should not exceed 19.0 MPPCF.

It must be understood that dust particles larger than 10 microns
are not considered injurious, i.e., in the nuisance dust varieties.
Also 10 microns is not visible to the naked eye. We could

have an excessive count although the air may appear clear of

dust. Free silica particles remain suspended in the air con-
siderably longer than other dusts due to size and weight. As

a rule dust counts are averaged out to the time exposure or

length of the shift. This is acceptable when an employee works
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on different jobs during the shift and dust exposure may
fluctuate. Note paragraph, "Nuisance Particulates" Page A.

A spot test may be taken during the first hour of the shift

and a low count will be obtained. Samples taken during the
latter part of the shift resulted in free silica 3 and 4 times
the previous tests., Samples analyzed of settled dust exceeded
5.00%, however, samples taken by the driller's position were
less than 1.00%. This example was more pronounced in the
milling operations. Airborne samples averaged from 4.8 to 8.1
MPPCF, free silica determination 0.89%. Settled dust samples,
taken from window sills, ledges, etc. resulted in concentrations
of 11.90% alpha quartz. [
This condition is pointed out to emphasize the need for good
housekeeping in all areas. Fortunately the dusts in the mining
operations contain moisture reducing the odds of having dust
disturbed and blown about the working areas. When the air

seems to contain heavy concentrations of dust, a check of the
operations shall be made to seal off any leaks. In addition

dust masks must be worn until the condition is corrected. The

MSA 8000 series has been approved by the U. S. Bureau of Mines

and OSHA for non toxic dusts. This mask is preferable to others
as they can be discarded at the end of the shift compared to an
expensive and time consuming hygiene program when the more
elaborate respirators or masks are used. Cost of the MSA 8000
series is less than 20 cents purchased in quantity lots. They

are approved for all nuisance dusts, mica, asbestos and limestone.
The MSA 8500 is standard in the Tigard Lab. This may seem
lengthy and somewhat technical but we want to stress the importance
of good housekeeping and enforcement of respiratory protection.

Perlite TLV permissable 30 MPPCF. Here again the free silica
is a factor. Dust masks shall be worn when exposed to perlite
dusts, unloading cars, expanding and adding to mixes., Based

on tests by U, S. Bureau of Mines, free silica contents of
perlite averaged 3 to 4%. Combined silica averaged 72.00,
73.00 and 74,.00%. Perlite, because it is a volcanic glass having
a chemical composition similar to the volcanic ash and obsidion
should be considered potentially capable of producing adverse
reactions in lung tissue. Further studies are being made to
determine the physiological effects on the respiratory system.
It has been proven that there is an increase in the silica
content and alpha quartz during the expanding process. A dust
mask program shall be enforced.

Mica TLV has been lowered from 50 to 20 MPPCF. This TLV carries
a conversion factor when the free silica exceeds 1%. When
purchasing mica a request should be made to the supplier for
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an analysis of the product especially the percentage of free
silica. We believe that the grades of mica used in our plants
do not exceed 1%. The dust mask program is a must when handling
the product.

Talc, non fibrous or non asbestos form. 20 TLV.

Talc (fibrous) Cristobalite and Tremolite use. Asbestos TLV
based on length of fibers. Asbestos. At the present time TLV

8 hour time weighted average airborne concentrations of asbestos
fibers to which any employee may be exposed shall not exceed
five fibers longer than five micrometers per cubic centimeter

of air as determined by the method prescribed and approved by
OSHA and NIOSH. The TLV is subject to change on 1/1/1976. Two
fibers or less per cubic centimeter of air based on five
micrometers.,

Based on recent surveys we are in compliance at all operations,

however, a lot of static has developed at Akron. We do believe
that this is the result of the lack of cooperation between OSHA

and the state.

Attached is an outline of safety practices for asbestos fibers.
In addition a copy of the approved and adopted Threshhold Limit
Values is attached. Review the charts and if you wish to have
more information regarding any of the substances please advise.

Although the value reductions may seem drastic, the greater

part of the problem can be eliminated by education, énforcement
of respiratory equipment, personal hygiene and cooperation with
the rules. The employer is responsible for rule enforcement.
Special attention must be given to housekeeping, especially

in the asbestos operations. All spillage shall be immediately
cleaned up. Bags of asbestos in storage shall be covered and
finally dust masks must be worn. To repeat the earlier statement,
the one-day use MSA masks have been approved by OSHA to prevent
breathing asbestos dust.

M. F.

MFF:jg C?

Attachments



IV SAFETY PRACTICES FOR ASBESTOS FIBERS

The following recommendations for asbestos handling have

been adapted from the safety practices instituted by Johns-

Manvile:

1.

In all stages of handling -- packaging, transporting,

‘unloading, storing and in-plant moving -- asbestos

fiber bags should be handled carefully and in such a
ﬁanner as to prevent the generation of dust.
Unitized loads should be lifted intact to and from
holds of ships, and off and on land transport by

fork 1lift trucks or other suitable handling equipment.

- Care should be taken to avoid puncturing the asbestos

fiber bags during unloading from ships, railroad cars,
trucks or other modes of transportation. No hooks

or other sharp instruments should be used. Loose
fiber accumulated during transit should be picked up
by vacuum cleaner before unloading.

Damaged bags should be immediately repaired, resealed
or put into suitably closed reéeptacles. Any spillage
of asbestos fiber should be picked up either by
vacuum equipment or after thoroughly wetting, by
sweeping, and should be deposited in suitable closed

receptacles.

"3
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5.

For stérage, fiber bags should be stacked and moved

-with care to avoid breakage, protected from puncture

by moving vehicles and, if possible, should be
isolated ffom traffic in the'warehouse and covered

to prevent dust generation. To prevent deterioration

of stored bags, the principle of first-in, first-out

should be followed.

Maximum possible enclosure and fully effective dust

control hoods should be provided at all stages of

‘in-plant handling where dust is unavoidably created,

such as at bag opening, fiber dumping and bag .disposal
operations. Loose fiber should be cleaned from work
areas as described in 4, above, to prevent dust
regeneration.

The wearing of respiratory protective eguipment

- approved by the U.S. Bureau of Mining for protection

against asbestos dust should be required at all stages
of asbestos fiber handling where guantities of dust
are generated which cannot be kept within the Thresh-

hold Limit Value by dust control equipment or other

. methods.

Waste materials, such as collected dust and empty
fiber bags, should be placed in special closed re-
ceptacles and disposed of in such a way as to prevent
the release of dust. Methods applicable uner 6 and 7

above, should be used during these operations.
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10.

All dust from exhaust systems should be collected

" and safely disposed of. It should not be released

into the outside air. Particular attention should
be paid to the protection of the employees whose
job it is to disposé of the collected dust.
Storage piles of bags of asbestos shall be covered
with a non-clinging cover or tarp. Plastic is
recommended. All spillage shall be vacuum cleaned

to prevent so called fugitive fiber release.

18
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Ahreshold Limit Values foriSr3

Adopted at the 35th Annual Mccting of the American Conference of Governmental .
Industrial Hygicnists Boston, Massachusctts, May 21-25, 1973,

Threshold limit vatues refer to airhorne concentrations
of substances and represent conditions under which it is
belicved that nearly all workers may he repcatedly exposcd
day after day without adverse effcct. Because of widc varia-
tion in individual susceptibility, however, a small percent-
‘age of workers may expericnce discomfort from some sub-

stances at concentrations at or below the threshold limit, & -

smaller percentape may be affected more scriously by aggra-
vation of a pre-existing condition or by development of an
occupational illncss.

Simple tests arc now available (J. Occup, Med. 9: 537,
1967; Ann. N.Y. Acad. Sci., I5], Art. 2: 968, 1968) that
may bc uscd to dcteet thosc individuals hypcrsusceptible to
a varicty of industrial chemicals (respiratory irritants,
hemolytic chemicals, organic isocyanates, carbon disulfide).
These tests may be used to screen out by appropriate job
placcment the hyperreactive worker and thus in cffect im-
prove this “coverage” of the TLVs.

Threshold limit values refer to time-weighted concentra-
tions for a 7 or 8-hour workday and 40-hour workwcek.

They should be uscd as guides in the control of health:

hazards and should not bc uscd as finc lincs between safe
and dangcrous conccntralions. (Exceptions arc thc sub-
stances listed in Appendices B and F and thosc substances
designated with a ““C” or Ceiling valuc, Appcendix D)

Time-wcighted avcrages permit cxcursions above the
limit provided they are compensated by cquivalent excur-
sions below the limit during the workday. In some instances
it may be permissible to calculate the average concentration
for a workweck rather than for a workday. The degree of
permissiblc excursion is rclated to the magnitude of the
threshold limit valuc of a particular substance as given in
Appendix D. The relationship between threshold limit and
permissible excursion is a rulc of thumb-and in certain cases
may not apply. The amount by which threshold limits may
be excceded for short pcriods without injury to hcalth
depends upon a number of factors such as the nature of the
contaminant, whether very high concentrations — even for
short periods — produce acute poisoning, whether the ef-
fects are cumulative, the frequency with which high con-
centrations occur, and the duration of such periods. All
factors must be taken into considcration in arriving at deci-
sion as to whetner a hazardous condition exists.

Threshold limits arc bascd on the best available informa-
tion from industrial cxpericnce, from experimental human
and animal studics, and, when possible, from 8 combination
ol :hec thice. The basis on which the values are established
may differ from substance to substance; protection against
impairment of hcalth may oe a guiding factor for some,
whereas recasonable frcedom from irritation, narcosis, nui-
sance or other forms of stress may form the basis for
others.

The a.nount and nature of the information available for
establishing 4 TLV varics from substance to substance; con-
sequentiy, the precision of the cstimated TLV is also sub-
ject to variation and the latest Documentation should be
consulted in order to asscss the extent of the data available
for a given substance,

The committec holds to the opinion that limits based on
vhysical irritation should be considered no less binding than
those bascd on physical impairment. There is increasing evi-
dence that physical irritation may initiate, promote or ac-
celerate physical impairment through lntenction wlth other
chemical or biologic agents.

In spite of the fact that serious Injury Is not believed
likely a0 8 repult of exposure tn tlu thmhold llmlt concen-

trations, the hest practice is to miintain concentrations, of
all atmospheric contaminants as low as s practical,

These limils are intended for use in the practice of indus-
trial hygicnc and should he interpreted and applicd only hy
a pcrson trained in this disciplinc, They are not intended
for usc, or for modification for use, (1) as a rclative indcx
of hazard or toxicity, (2) in the evaluatinn of air poliution
nuisances, (3) in cstimating the toxic potential of continu-
ous, uninterrupted cxposures, (4) as proof or di-proof of an
existing discasc or physical condition, or (5) for adoption
by countrics whosc working conditions diffcr from those in
the United States of America and where substances and
processes differ.

Ceiling vs Time-Weighted Average Limits, Although the
timc-wceighted average concentration pravides the most sat-
isfactory, practical way of monitoring airhornc agents for
compliance with the limits, there arc certain substances for «
which it is inappropriate, In thc latter group arc substances
which arc predominantly fast acting and whosc threshold
limit is morc appropriatcly based on this particular re-
sponsc. Substances with this type of responsc are best con-

" trolled by a cciling *“C" limit that should not be excecded.

It is implicit in thesc definitions that the manncer of sam-
pling to dctcrminc compiiancce with thc limits for cach
group must differ; a singlc bricf samplc, that is applicable to
a “C"” limit, is not appropriatc to the timc-wcighted limit;
here, a sufficicnt number of samplcs arc necded to permit a -
timc-wcightcd avcrage concentration throughout a come-
plete cycle of opcrations or throughout the work shift, .

Whercas the ceiling limit places a definite boundary
which concentrations should not be permitted to exceed,
the time-weighted average limit requires an cxplicit limit to
the excursions that arc permissible above the listed valucs.
The magnitude of thesc cxcursions may bc pegged to the
magnitude of the threshold limit by an appropnatc factor
shown in Appendix D. It should be notcd that the same
factors arc uscd by the Committee in making a judgment
whcether to includc or exclude a substance for a "C* hsting.

*Skin® Notation. Listed substanccs followed by the des-
ignation “Skin'* rcfer to the potential contribution to the
ovcrall exposurc by the cutancous route includinz mucous
membrancs and eye, cither by airborne, or morc par-
ticularly, by dircct contact with the substance. Vehicles can
aiter skin absorption. This attcation-calling desinnation 1s
intendced to sugpest appropriate measurcs for the prevention
of cutancous absorption so that the threshoid himit s not
invalidatca,

Mixtures. Speciai consideration shoulkd be zives also o
the application of the TLVs in asscssisig the fhicalth hacards

" which may bc associated with exposuse to mixtures of two

or more substances. A bricf discussion of dasic conusGorL-
tions involved in dcvcloping threshold limit valuos for mn-
turcs, and mcthods for their developinent, aniplificd by
spccific examplcs arc given in Appendix C.

Nuisance Particulates. In contrast to fibrogenic dusts
which cause scar tissuc to be formed in lungs when inhaled

. in excessive amounts, so-called *‘nuisance’” dusts have a long

history of little adverse effect on lungs and do not produce
significant organic discasc or toxic cffcct when exposures
arc kept under reasonable control. The nuisance dusts have
also been called (biologically) “incrt™ dusts, but the latter
term is inappropriate to thc extent that there s no dust
which docs not evoke some cellular response in the lung
when {nhaled in sufficient amount. Howevcr, the lung-tissuc
reaction uund by inhalation of nuisance dusts has the
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1) The architecture of the air
2) Collagen (scar tissuc) is not

follawine characternistics:
spees  femans intact,

formed to a sipnificant extent, 3) Tllc tissuc rcaction is

polcatially reverkible,

Excessive concentrations of nuk.mcc dusts in the work-
room air may scriously reduce vigibilily (iron oxide), may
causc unplcasant deposits in the cycs, cars and nasal pas-
sages (Portland Cement dust), or cause injury (o the skin or
mucous membranes by chemical or mechanical action per
sc or by the riporous skin clcarting proccdmcs necessary
for their removal,

A threshold limit of 10mg/m®, or 30 mppcl, of total
dust < 17~ quarfz is rcmmmcndcd for substanccs in these
categorics and for which no spccific threshold limits have
been assigned. This limit, for a normal workday, docs not
apply to bricf exposurcs at higher concentrations, Neither
docs it apply to those substances which may causc physiol-
opic impairment at lower concentrations but for which a
threshold limit -has not yet been adopted. Somce nuisance
particulates are given in Appendix B,

Simple  Asphyxiants - “Incrt’ Gases or Vapors. A
number of gascs and vapors, when present in high concen-

trations in air, act primarily as simplc asphyxiants without -

other significant physiologic cffccts. ‘A TLV may not be
reccommended for cach simple asphyxiant because the limit-
ing factor is the availablc oxygen. The minimal oxygen con-
tent should bhe 18 percent by volume under normal atmo-
spheric pressure (cquivalent to a partial pressure, ro, of
135 mm Hg). Atmosphercs deficient in 02 do not provide
adcquate warning and most simple asphyxiants arec odorlcss.
Several simple asphyxiants prcsent an explosion hazard.
Account should be taken of this factor in limiting thc con-

centration of the asphyxiant. Specific examples, ar: livted in
Appendix I,

Physical Factors. Tt is recopnized that such pliyaral fac-
tors as heat, ultraviolet and ijonizing radiation, humidity,
abnormal pressure (altitude) and the like may place added
siress on the bady so thal the cffects from exre e at a

- threshold limit may he altered. Mort of the e 1y act
adversely to increase the toxic response of 4 sub-tane:. Al
though most threshold limits have built-in safety [actors to
guard apainst adverse cffects to modcerale deviations from
normal environments, the safcty factors of most sub-tances
arc not of such a magnitude as to take carc of pro devia-
tions. FFor cxamplc, conlinuous work al tempcraturcs about
90°%F for overtime cxtending the workweck more than 25%
might be considcred gross deviations. In such instances
judgment must be cxerciscd in the proper adjust maents of
the threshold limit valuces.

“Notice of Intent.” At the beginning of cach v=ar, pro-
posed actions of the Committee for the forthcoming year
arc issucd in thc form of a “'Noticc of Intendced Changpes.”
This Notice provides not only an opportunity for comment,
but solicits suggestions of substances to be added to the list.
The supgestions should be accompanicd by subsiantiating
evidence, The list of Intended Changes follows the Adopted
‘Valucs in the TLV hooklet.

lLecgal Status. By publication in thc Fcderal Register
(Vol. 36, No. 105, May 29, 1971) the Threshold Limit
Valucs arc now official fcderal standards for industziar air,

Rceprint Permission. This publication may be reprinted
provided that writton permission is obtaincd from the
Secrctary-Trcasurer of the Conference snd that it be pub-
lished in its entirety.,
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ADOPTED VALUES
. Substance pom® - mgmd¥
. . t
Abatc ' . - 10
4+ Acctaldchyde ) - 300 180
Acetic ocid . 10 28
4C Acctic anhydride s 20
Acctone 1,000 2,400
Acctonitrile 40 70,
2-Acetylaminofiuorene — Skin, - LA,
Acctyienc ' - F Lo -
Acctylenc dichloride, see 1, 3- ol
Dichloroethylene . ) - -
Acctylenc tetrabromide S 1 14
Actolein N S 0.28
Acrylamide — Skin T 0.3
Acrylonitrile - Skin .20 45
Aldrin - Skin - 0.23
Allyvl alcohol —~ Skin 2 3
Allvl cirtaride - 1 B
*C ANyl plycidyl cther (AGE) : (lo) * (as)
Allyl propy! dnulﬁde ’ F ] 12
Atundum (A1, Gy - E
<. Ammnumlu’ny? Skin . - A‘b
2-Amunacthanol, see Ethanolamine Wo- -
2-Anunapyridine 0.8 2
4 Ammonis 28 18
® Ammonium chlorice, fume . - 10
Amnonium suifamate (Ammaete) - 10
a-Aniy} acerate 100 528
sec-Amyi acetare 128 650
Aniling — Skin [ 1 19
Annivine (o, p-isomers) — Skin - ' 0.8
Antimony & compounds (ss Sb) C - 0.8
ANTU (alpha naphthyi thioures) , * - 0.3
Argon . F -
Assenic & compounds (as As) e 0.5
Arsine v v 008 0.2
Asphalt (petrolcum) fumes . vl -, D |
Arinphos methyl ~ Skin - Vee S 0.2
Barium (soluble compounds) e 0.8
C Benzcne (benzol) — Skin . 45 .t 80y
Benzidine ~ Skin . - A ’
p-Benzoquinone, «¢e Quinone L - -
Benzoyl peroxide - I
Benzyl chloride R I ;8
Beryllium N 0.003

BT OCCUPATANAL HAZARDS/Avpws .””' -

(in Alphabetic Order) L',. L
Substance ~ ppmt)  mgm3b)
Diphenyl, sce Diphenyl - -
+ Bismuth tclturide . - i0
-4 Dismuth telluride (se-doped) - - 5
Boron oxide - 10
Doron tribromide 1 10
C Boron trifiuoride 1 3
‘ Bromine 0.1 0.7 .
Dromine pentafiuoride 0.1 0.7
. Bromoform ~ Skin 0.8 s
Butadicne (1, 3-butsdiens) 1,000 2,200
4 Butanc 500 1,200
Butancthiol, sce Butyl mercoptsn - -
2-Butanonc 200 590
2-DButaxy ethanol (lutyl Cellosolve)

- Skin 50 240
Butyl acetate (n-butyl scetsts) 150 710
scc-Dutyl acetate 200 9%0
tert-Dutyl acetate 200 o%0
Dutyt alcohot 100 300
see-Nutyl alcohol 1319 <80
tert-Butyl alcohol 100 300

C Dutylamine — Skin s .S
C tert-Butyl chiromate (as CrO3)

- Skin - 0.1
n-Dutyi piycidy! cthee (BGE) 80 276
Butyl mercaptarn 0.5 .8
p-tert-Butyltolucne 1¢ [1g
Caumium (Mctal duss and soiuble um) - .l

*¢C Cadmium oxide fumne (as Cd) - 0.1
Calcium carbonate - E
Calcium arscnate T - 1
Calcium oxide ’ - s
Camphor (Synthetic) Lo 2 12
Carbaryl (Scvin®) ’ i - s
Carbon black . : - 1.5

#¢ Carbon dioxide PR $,000 9,000
Carbon disulfide ~ Skin : : 20 $0
. Carbon monoxide : $0 §S
Carbon tetrachloride - 8kin* o 6S
Cellulose (paper fiber) : - E
Chlordene = Skin ) - 0.8
Chlotinsted camphone - Skin - o.:
- 0.

Chiorinsted dipheny! oxide

s
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© meiwm e - ————

Substance ppm?/ mg/mIb)
Chlogine . ] s 3
Chloginge dinnide ’ 0.4 ., 03
€ Chlotine ttifluotide ’ 0.1 0.4
€ Chloroavcetaldebyde . ] 3
& - Clhtoroacctophenone :

(rhenacvichloride) 0.08 | 0.3
Chotobenzene (monochiorobenzens) . . 78 - 880
o-Chlorohenzylidene mnlnnonmlh .

(OCBAD < Shin 0.08 0.4
Chlntobromomethane 200 ' 1,080
2:Chlore-1, Mbutadicn: sce '

Chiogoprene ~ - -
Chingodiphenyl (427 Chlorine) ~ Skin - 1
Chlorodiphenyl (847- Chlotine) = 8kin  © = 0.5
1-Chlorn, 2, V- epoxy-propane, see

Vpichlorhydrin , - -
2-Chiorocthanod, sce Ethylens ..

cehlorohvedrin . - -
Chlorocthyiene, see Viay) chlorldo - -

+ Chioroform (teichloromothane) 28 120
1-Chloro- 1-nitropropane S, . 20 100
Chloropicrin 0.1 0.7
Chloroprenc (2-chloro-1, 3-butediens) |,

~ Skin 28 . 90
Chromic acid and chromates (as 0'03) - 0.1
Chromium, sol. chromic, chromous

salts as Cr. - 0.8

L4 Mctal & insol. galts : AI. (I.O)
'+ Coal dust (bituminous) .o
(Regpitable dust fraction <$ﬁ [ i
quartz) (If > 85 qunrtz use . Vel
tespiralde mass formulas) N - "3
Coal tar pitch volatiles . . e '
© (benzene soluble fraction) Vot O
anthracenc, Bal, phenanthrens, RS 18 . .
acridine, chrysene, pyrens) AT 0.2
. Cobalt, mctal fume & dust - 0.1
®® Copper fume : - 0.1
Ducts and Mists . N - 1
Corundum (A1;04) ' - E
¢ Cotton Dust (raw) - (1)
Crag* herbicide - 10
Cnml (all isomers) — Skin s 22
Crotonaldchyde . 2 6
Cumcene - Skin ' $0 245
Cyanide (as CN) = 8kin - s
Cyanogen 10 -
Cyclohexane 300 1,050
Cyclohexanol s0 200
Cyclohcxanone : 50 200
Cyclohexene + 300 1,018
Cyclopentadicne ' 78 200
2,4.D - - . 10
DDT ! - 1
.DDVP, sce Dichlorvos - -
Dccaborane — Skin ' ¥ . 0.08 0.3
Demcton® — Skin C 0.1
Diacctone atcohol (4-hydroxy- BPE Sand ) .
4-methyl- 2-pentanone) Lo 180 340
1, 2-Diaminocthane, see . ’
Fthylencdiamine - -
Diazinon — Skin e - 0.1
Diaromethane 0.3 0.4
Diborane 0.1 0.1 -
+ 1, 2-Ditromocthane (ethylone
dgibromide) — Skin 20 148
Dibrom® - K3
¢ 2.N Dibutylaniinoethanol -~ Skin 2 14
Dibuiyl phosphate 3 s
Dibutylphthalate 1
€ Dichloracerylene 0.1 0.4
C o-Dichloropenzene (1] 300
. o-Dicntoranenzens 75 450
®® Dichiarobenzidine — Sxin - A“’
DichioradiNuuromctnane .3,000 ' 4,950
1, 3-Dichioro-5, $-Dimethyl hydontoh - A
+ 1, 1.Dichiorocthane . 200 820
1, 2-.Dichlorocthane , | S0 :- 200
1, 2-Dichlorocthylene , . 200 , . 1790
4 Dichlorocthyl ether — Skin ' . s . - 3
Dichioromethanc, see Melhylﬂn * -
chloride . ) L -
. Dichioromonofiuoromethane *. . E 1.000 T . 4,200
€ 1, I-Dichloro-1-nitroethsne « * .° " 10° - 60
1, 2-Dichloropropane, see . O
Propylenedichloride Tt - -
Dichiototetrafiuvorosthsne V- : - 1,000 -~ ¥,000
Dichlotvos (DDVP) = ml oL . G TR |
. Dieldtin - 8kin . : . Cem 0.28 .

[ 1]

Sub-.tanca

Dicthyblunine
Dicthylaming cthannl - Skin
Dicthytene trinmine — Skin
Dicthylether, see Ethyl ether
Diftuaradibiomomcthane
Diptycidyl ether (DGH)
Dibydroxyhenzenc, ace 1ydroquinone
Diisohut yl ketone
Dilsoprapylamine - Skin
Dimcthoxymethance, sec Mcthylsl
Dimcthyl acctamide - Skin
Dimethytamine
4-Dimcthylaminnazohenzene
Dimcthylaminobenzene, ace Xylidene
Dimethylaniline (N-dimethylaniline)
- Skin
Dimcthylhenrene, sce Xylene
Dimethy! 1, 2.dihromo- 2-dichlorosthy}
phospliate, sce Dilirom
Dimcibyliformamide — Skin
2. 6-Dimcthylheptanone, see
Diisobuty] ketone
1, 1-Dimcthythydrazine « Skin
Dimecthyliphthalate
Dimcthylsulfate — Skin
Dinitrobenzene (sll isomers) — Skin .
Dinitro-o-cresol — Skin
Dinitrotoluene — Skin
Dioxanc (Dicthylene dioxide) - Skin
Diphenyl
Diphenyl amine )
Diphenyimethane diisocysnste (860
Methylene bisphenyd
isocyanate (MDIJ)
Dipropyicne glycol methyl ether
- Skin
Diquat .
Di-scc, octyl phthalste (Di-2-
cthylhexyliphthalate
Emery .
Endosulfan (Thiodan®) — sm
Endrin - Skin .
Epichlorhydrin - Skin :
EPN - Skin .
1, 2-Fpoxypropane, see
Propylencoxide
2, J-Epoxy-1-propanol, see Glycidol
Ethanc
Ethancthiol, sce Ethylmercaptan
Fthaneolamine
2-FEthoxyethanol — Skin
2-Fthoxycthylscetste (Cellosolve
acetate) - Skin
Ethy! acctate
Fthyl acrylate — Skin
Ethyl alcohol (ethanol)
Ethylomine
Ethyl scc-amyl ketone (S-methyl-3-
heptanonce)
Ethyl benzene
Fthyl bromide
Ethyl butyl ketone (3-Ho|mnono)
Ethyl chloride
Ethyl cther
“thyt farmate
Ethyl mercaptan
Ethyi stheate
Ethylene

Ethylene chioronydrin = Skin

_ Ethylcncuiamine

Ethyicace dibromide, se¢
1, 2-Dibromocthanc
Ethylence aichioride, sce
1. 2-Dichlorocthunc
Ethylenc glycol ainitrate andfor
Nitroglyccrin ~ Skin
Ethylene glycol monomethyl othee
scctate (Mcthy! cellosolve
. acctate) — Skin
Ethylene glycol, particulate
Ethylenc glycol, vapor
Ethylcne imine - Skin
Ethylene oxide
Ethylidine chloride, ses 1, 1.
Dichloroethane

. N-Ethylmorpholine ~ Skin

Ferbam
Ferrovanadium éuet
Fiuotide (s F).

pom?/
24
10
100
0.%

28

fwt L

Suimi

-
=4
o

400

~
"

1,000
1o

25
100
200

' 1,000

400
500

@
b

<00

-
o w.

0.29

25
100
0.8
80 -

mg/tato)
7%
50

4

860
2.8

150

—

OO~ Quwrne—
ww

120
10
260

90
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*C

Thaianen ppm® mo/MI%)
Vluongiae A | 2
Fhoretrichlocamehane 1,000 $,600
Vormakdehyde .2
Formic achd S 9
Futfueal ~ Skin [ 20
Yurfury | alcohol (so) (200) .
Gasoline - B
Germanium tegrahydride (Germane) 0.2 0.6
Glass, fibeous'/ or dust . - E
Glyecon mist - E
Glycidol (2, M-Epoxy-1-propsnel) $0 150
Glyeol monncthyl ether, see
2-Tthoxycthanol - -
Graphite (Synthetic) - E
Guthion®, see Azinphosmethyl - -
Gypaim - ‘' E
Hafninm - 0.8
Hetinm F -
Heptachlor — Skin . - 0.8
Heptane (n-heptane) $00 2,000
Henvachtorocthane - Skin ] 10
Hevachloronaphthalene - Skin - 0.2
flenaNuornacelone 0.1 0.7
licxane (n-hexane) $00 1,800
2-llexanone 100 4)0
tienone (Methy! isobutyl ketone) 100 410
sec-tiexyt acetate $0 300
Mvdrazine — Skin B 1.3
Hydropen F -
Hydrogen bromide 3 10
- Hydrogen chlonde s 17
Hydropen cyanide — Skin 10 11
Hydrogzen fluoride 3 2
Hydrogen percxide * . 1 1.4
Hydrogen scicnide L . 0.08 0.2
Hydrozen sulfide 10 15
tHvdroguinone N V- 2
indene 10 45
Indium and compounds, as In - 0.1
lodine : 0.1 1
Tron oxide fume . - 10
Iron pentacarbonyl '.. - . 0.01 0.08
Iron <alts, soluble, as Fo - ]
1soamyl acctate M 100 528
Isoamy] alcohol . 100 . 360
isobutyl acctate ! 150 . 700
Isobuty) alcohol ' . 100 300
tsophorane N -
isopropyl acctate 250 950
Isopropyl alcohol 400 980
Isopropylamine H 12
isopropylether 280 1,050
Isopropyl glycidyl ether (IGE) . 80 240
Kanlin . - E
Ketene 0.§ 0.9
Lead, inorganic compounds fumes &
dusts - 0.18
Lead arsenate - . 0.18
Limestone - E
Lindane - 0.8
Lithium hydride : - 0.02$
L.P.G. (Liquefied petroleum gas) o0 ol
Migncsite A
Mapnesium oxide fume - Lo
Maiathion ~ Skin i
Milcic anhydride v.id !
\ianpunese and compounds, ag Mq = 5
Marbic - L
Mercury (Alkyl compounds) — Skin - ¢.0%
Mercury (All forms except slkyl) - 0.0%
Mcsityl oxide 25 100
Mcthane . F -
Mctnancthiol, see Methyl mercaptan - -
Mctiicaveator - 10

2. hli.()\)cﬂ‘ wno} — Skin ,
MR eelinsalve), 23 80

Mcthyl acetate 200 510
Methyl acetylcne (propyne) 1,000 1,650
Mcthyl acctylene-propadiens mixture
(MAPD) 1,000 1,800
Meihyl acrylate - Skin A 10 as
Mcthylacryloniteile — Skin ’ N | 3
Mcthylal (dimethoxymethane) 1,000 3,100
Methyl alcohol (methanol) 200 260
Methyilamine 10 . 12
Methyl amy) sicohol, see Moﬁlﬂ i
fsobutyt carbinol . - -
Methyl 2-cyenoscrylete . 2 L ]
* Methyl lsoamy! ketornte . 100 473

oy B -

cann

Substancn ppm®  mpraiel
Methyt (n-amyl) ketone .
(2-lleptanone) 100 448
Methyt bromide = Skin 18 (1]
Mrihiyl histyl ketnne, see
2-Heranone - -
Methyl cellosolve — Skin see
2-Mcthoxycthano! - -
Methyl cellosolve scetate — Skin, ses
! thylene rlycol monomethy! !
thee acciale : -, ~
| SERY 3 HI N 100 210
P vl chlorafeem o 1,200
P vlcyclanexane s0n 2.00n
v vieyclohesanol 50 218
thyleyclohexanone — St 0 270
P vleyclopentadienyt - - -eq0 :
cathoayl (ns Mn) " " 0.1 0.2
1 tdemeton = Skir - n.s
4 viethytketone (MK * » 3.Butanone -
Mt v! formate 100 250
Mcti. vl indide - Skin s 2R
Mcthyl isnhutyl carbinol = Skin 25 100
Mcthyl isohutyl ketone, see Hexone - -
Mcthyl isocyanate — Skin 0.02 0.08.
Mcthyl mercaptan 0.$ 1
Mcthyl methacrylate 100 410
Muethyl parathion - Skin - 0.2
Methy! propyl kctone, see 2-Pentsnone - -
Mcthyl silicate s an
@ Methyl stysene 100 1,34
Mcthylene bisphenyl isocysnate (MDI) 0.02 0,2
_Methylene chloride (dichloromethane)  (s00)  (3.740)
Molybdcnum
(soluble compounds) . - 5
(insolublc compounds) - 10
Monomcthyl sniline — Skin 2 ]
Monomethyl hydrasine ~ Skin 0.2 0.38
Motpholinc - Skin 20 70
Naphtha (coal tar) 100 400
Naphthalene : 10 %%
Naphthylamine . - A
Neon F 10"
Nicke! carbonyl 0.001 (A"")0.007
Substance pem®  mg/mI8)
Nickel, mctal and soluble compounds
(as Ni) - 1
Nicotine — Skin - 0.8
Nitric acid . 2 1
Nitric oxide 25 3o
’ p-Niteoaniline - Skin 1 6
Nitrohenzene — Skin , 1 5
p-Nitrochlorobenzens - Skin - 1
4-Nitrodiphenyl . - aAle
tcrocthane 00 3to
Netrogen ¥ -
Nitrogen dioxide s 9
Nitropen teiflunride 10 29
Nitroplycerin ~ Skin 0.2 2
Nitromethane 100 250
Nvsapropane . 28 90
2-‘ropro; 25 90
N-Nitrasodi* 'y lamina -
(dimethy feite eopmine) — Skin - A
Nitrotctucne —~ Skin s 3o
Niteosiichloromethane, yoc
“hloropicrin - -
Nitrous oxide v -
Cctachloronsphthaleay — Skin - 0.4
Octwne s . 400 .900
Gii mist, particulste , , T 2 :
Oil mist, vapor 4p -
Osmium tetroxide - ".003
Oxulic 2cid - H
Oxyzen difluoride 0.0 0.1
Ozone 0.1 0.2
Paraquzt — Skin - 0.5
Parathion — Skin - 0..
Perlite ., = mppclf 3o
Pentaborane 0.008 0.01
Pentschloronsphthaiens - Skin N 0.8
Pentachlorophenol = Skin - 6.5
Pentaerythritol - 3
Pentane $00 1,500
- 3-Pentanone 200 700
Perchiotocthylene 100 670
Perchiotomethyl mercapten . . 0.5 0.8
3 14

Peechioryl Nuoride



Subntawe spm?/ mgmI0)
Petralenm Dictillates (naphtha) : "l’ -
Phene) - Skin ] 19
- Phgaviene thamine — Skin - 0.1
Phenvt cther (vapor) [ ] ?
henst ether-Diphenvt mixturs (vapor) 1 f ?
Fhenslethylene, see Styrene - -
henyl piveidvt ether (PGE) 10 60
Fheavibydrarine - Skin - 8 : 22

4C Ihiemviphoephine < 008 .. 0.28
Fhenothinzine - Skin ' - ‘8
Phodom (Mr\'inphﬂs“) - Skin . - ' 01
Fhasgene (carbony) chioride) s ol Lt 04
Thogphine . 0.3 0.4
Phoephoric acid (BN - ]
Fhocphorus (vellow) ' - . 0.1
Thocphorus pentachloride - [}
Phocphorus pentaculfide - 1
Fhocphorus trichioride (X} 3
Ththalic anhydride I 12
Picric acid - Skin - 0.1
Pival® (2-Iwalyl-1, d-indandione) - 0.5
Plaster of Parig - E
Mlatinum (Soluble Salts) as Pt - 0.002
Polyehorobiphenyls, see

Chiarodiphenyls - -
Polvictrnflnoroethylene doeonpodtlon
prodocts - B'
Tropane F -
8 veopintactone - A’
Propargvl alconol - Skin 1 -
n-I'ropvl acctate 200 840
Moyl atcohol 200 500
n-Peapy] niteate . 25 110
Propsicne dichtoride (1, 2- '
Dichloropropane) 15 3so
* ¥yopyiene glycol monomethyl sthee 100 ' 360
Mopyicne imine - Skin 2 §
Propviene oxide 100 240
Propyne, sce Methylscetylone -, -
Pyrcthrum - ) s
Pyridine ' [N 18
Quinonc P 5 | 0.4
RDX - Skin - 1.5
Rhodium, Mctal fume
and dusts(as Rh) - 0.1
sSoluble salts - . 0.001 .
Kannel - 10
® Roaxin Core Solder, pyrolysis producte
(as formaldchyde) - 0.1
Rotcnone (commercial) - s
Rougs - E
Sclenium compounds (as Se) - 0.2
Scienium hexafluoride N 0.08 0.4
+ Silicon - 10
Silicon curdide - E
Silver, metal and soluble compounds ;| - 0.01
Sodium fluoroscetate (1080) ~ Skin | - 0.0$ -
*¢ Sodium hydroxide ="' 2
Starch T e E
Stibing 0.1 0.8
Stoddard solvent 200 1,180
Strychnine - 0.1§
Styrene (Monumer) (Phenyt oﬂlM) 100 420
4+C Subtilisine (Proteolytic ensymeo -
as 1007 pure crystelline
vr2yme’ - 0.0003
SuCrnse - E
Sulfur die side - 13
Sulfur hexafluoride §,000 $,000
Sulfuric ucin - 1
Suliur moaouchioriae b . [
Sulfur pentafiuoride 0.028. - 0.25
+ Sulicr tetrafivoride o.: 0.4
Sulfury! fluoride s 20
Systox, sce Demeton® - -
2,6, 57 - 10
Tantalum LI '3
TEDP - Skin A P 0,2
Teflon® decomposition produets . + " - \ B‘
Teburium Y o - 0.1
Tellurium hexafiuoride e 0.02 0.2
TEPP - Skin T, - ! 0.08
+ € Tetphenyls DN | S L
1,1,1, 2-Tetrachloro-3, : A A ,
¢ 2-diNuoroethane e 300 T 4870 .
. 031,12, 2-Tetrachioro-§, PR
2-difluoroethsne o 800 ‘.l‘N
et s, ltﬂncumﬂhm B TR
. Skin ot ) ‘ . T ’. '

Substance ppm*) mpmit;
Teieachaoraclhylene, sce
Perchlnrncthyiene - -
Tetrachloromethane, sce Carhon
tetrachloride - -
Teteachtoranaphthalene — Skin - 2 "
Tetracthyl lead (as Ph) — Skin - o0.100™
Tetrahydrofuran 200 $90 )
Tetramethyt lcad (as Ph) - Skln - 0.180
Tetramicthyl succinonltrile — Skin 0.5 3
Tetranitromethane R | 8
Tetryl (2, 4, 6-trinltrophenyt. ’
methyinitramine) - Skin - 1.8
Thallium (snluhlc compounds)
~Skin (a3 TY) - 0.1
Thiram® - s
Tin (innrpanic compounds, except
Snif, and SnO2) s Sn - 2
Tin (orranic compoundo) - Skin
(ax Sn) - 0.1
Tin oxide - A
Titanium dioxide - . F
4+ Tolene 100 375
€ Toalucnc-2, 4-diisocyanate . 0.02 0.16
o-Toluidine : [ 22
Toxaphene, sce Chinringted camphene . — -
Tributyl phaosphate - s
1, 1, t-Trichlorocthane, see
Mcthyl ciloroform - -
1, 1, 2-Trichlorocthane — Skin 10 45
Trichiorocthylcne 100 535
Trichloromethane, sco Chloroform . - -
Trichloronaphthalene - Skin - S
1, 2, 3-Trichloropropane 50 300
1,1, 2-Trichloro J, 2, .
D 2-triffunrocthanc 1,000 7,600
Tricthylamine 25 100
+ Triftuoromonobromomethane £,000 8,i0C
Trimcthyl benzene 25 120
2, 4, 6-Trinitrophenol, see
Picric acid - -
2, 4, 6-Trinitrophenylmethyinitramine,
sce Tetryl | PN - -
Trinitrotolucne - Skin - 1.5
Triorthocresyl phosphste . - 0.1
Triphcnyl phosphate ’ - 3
, Tungsten & compounds, ss W
Soluble - 1
Insoluble - .S
Turpcntine 100 560
Uranium (nastural) soluble & insoluble
compounds, ss U - 0.2
Vanadium (V404), 08 V
Dust - 0.8
C Fume - 0.08
Vinyl acctate 10 30
Vinyl benzcene, ses Styrene -
® Vinyl bromide 250 l.loo
Vinyl chloride 200 770
Vinylcyanide, see Acrylonitrile - -
Vinyl toluene 100 480
Warfarin - 0.1
¢ Wood dust (nonallergenic) - H
Xylene (xylol) 100 43S
Xylidino — Skin s ¢S
Yttrium - ]
Zir.c chloride fume - .
Zinc oxide fume - B
Zirconium compounds (as <r) - <

NOTES

Capital Jetters rever to appendices

* 1972 Addition

** Sec aotice of intended changes

+ 1973 Addition

a) Parts of vapgr or gus per miliion parts of contarunaied siz by
volume at 25 C and 760 mm. Hg. pressure.

b) Approximate milligrams of substance per cubic meter of air.

d) An atmospheric concentration of not more than 0.02 ppm, ot
personal protection may be necessary to avoid headache.

¢) <s-7um in dlamcter.

) As sampled by method that does not collect vapor.

g) According to snalyticeily determined composition.

h) For control of genersl room air, biologic monitoring is essentisl
for personnel control.

Redioectivity: For permissible concentrstions of radiolisotopes in
alr,. 800 U.S. Department of Commerce, Nations! Burcau of Sten-
derdé Handdook €9, “Maximum Permissible Body Burdens and

E



S S

Mavvmum Peenusable Concentrations of Radionuchdes in Air and in
Watee for Occupational | spocure,* June 8§, 1969, Also, see U.S.
Department of Commerce, National Wareau of Standareds, Hand.
book £9, “Permissibie Doce from External Sources of lonizing Radi-
MInn," Keplembvetr 24, V0984, and asddendum of Apeld 1S, 1958, A
repoet, Racie Radiation rotection Criterin, published by the Nation.
st Committee on Radintion I'rotection, revices and madernizes the
concept of the NCRT standards of 1954, 1957 snd 1938; obtainsble
as NCRP Rept. No. 39, P,O. Dox 4867, Washington, D.C. 20008.

MINERAL DUSTS
Substance .

SILICA
Crlstobaiite, Crystelline N

m.p'.p.e.f.”

Uso onc-haif the velue
calculated from the
count or mass formules

for quartr,
Amotphous, including naturst
dlstomaceous earth - 20
Quarts TLV in :”mcf:
A 30
T quariz + 10
' TLV for rcspirable dust
"y . In ‘me/m?,

o mr.Fm”"
% Rospirablc quart(e
TLV for "“total dust,”

respirablc and non-
»  gespirable:

30 mg/m3
% quarfz + 3

Sillca, fused Use quartz formulae,

Tridymite Use one-hsif the value
calculsted from formulee
. -for quaets. '
SILICATES (< % quartz)
Ye Ashestos, sll types -
Mica - 20
Perlite 30
Portland Cement 30
Soapstone 20
Talc (non-asbestiform) . 20
Talc (fibrous) usc asbestos limit -
Tremolite (sce Talc, fibrous) -
Graphite (natursl) 18

®**See Notice of Intended Changes for Mineral Dusts.

NUISANCE PARTICULATES 30 m.p.p.ct. or 10
(see Appendix E) mg/m? of totsl dust
1% quartz

Conversion factors
mppcf X 315.3 = million particles per cubic mete
= particles pee c.c. |

#) Millions of particles per cubic foot of air, based on impinger
samples counted by light-ficld technics.

J) The pereentage of quartz in the formula is the smount deter-
mincd from airborne sampics, except in those instances in which
other methods have been shown to be applicable. .

k) Both concentration and percent quartz for the spplication of
this limit arc to be determined from the fraction pessing 8 siso-

seieccor with tho following characteristico:
Aeroaynamic
Dismeter {Lim) % passing
{unit deg;ity sphere) selector
<2 . 90
2.5 . 75
3.8 50
5.0 25 ,
iC 0

1) containing <I% quartz; if quartz content > 1%, use formulae for
quarts.

NOTICE OF INTENDED CHANGES
(for 1973)

These substances, with thcir corresponding values, comprise
those for which either s limit has been proposed for the first time,
‘or for which s change in the "“Adopted” listing hes been proposed,
In both cases, the proposed limits should be considered tris! limits
thet will remsin in the listing for s period of et least two yesrs, If,
after two years no evidence comes to light thet questions the sppro-
pristeness of the values herein, the valuer «vill be reconsidered for

F

the “Adapted” list. Documentation is evalisble for esch of thee
subsiances.

Suhstance opme/) mg/m*8/
4 Paypon R - 0.5
+ Caprotactam (2-Oxohexemethyleniming)

Dust - t
Vapor s 25
4+ Carbofuran — Skin - 0.08
® Carbon tetrahromide 0.1 1.4
¢ Cestum hydroxide - 2
® (atechol * 1 4.8
¢ Chloradifluoromethane 1,000 3,800
4+ bis-Chloromethy) ether - AlD
1+ 4 Chinromcthyl cther -\ Aw
® Chlaropysifos (Dursban®) — Skin - 0.2
+ o-Chiloratolucne s0 -
® a.Chinrostyrene s0 )
® Clopklol (Coyden®) - 10
®  2-Chlora-6-(trichinromethyl)
. pyridine (N-Serve ®) - 10
* Crufomate (Ruclene®) - 5
+ Cotton dust, raw - n.2Mm)
4+ Cyclohcxylamine 10 40
* Dicyclopentadienyt ron - 10
® Dicthyl phthalate . - 5
1,8-Dinitra-o-toluamide (Zostene®) - 5
+ Dimcthyi sulfste - Skin . - A?
+ Dioxance - Skin L1 -
4+ Disyston — Skin - 0.1
+ Ethylidenc norbornene Q.2 0.6
* Formamide - 20
Furfueyl alcohot ¢ s 20
+ Hexachlorocyclopentadicne ,,. »0.01 0.i
Isophoronc . 10 5%
4+ Manranese cyclopentsdienyl s
tricarbonyl (as Mn) =~ Skin C - 0.5
+ 4-4-Mcthylene bis (2-chloroaniline)
- Skin 0.02 Al
4C Mecthylene bis (4-cyclohexylens .
isocyanate) : 0.04 - 0.11
+ Mecthylene chioride (Dichloromethane) 250 890
¢ Mcthylcthy) ketone peroxld’ . co.2 1.5
Mincral wool fiber Tt - . E
+ Phorate (Thimet®) — Skin . -~ 0.0$
Pictoram (Tordon®) T - 10
¢ . Potassium hydroxide - C2
+ Silicon tctrahydride (Silane) 0.5 0.7
®* Tricyclohexy! tinhydroxide C
(Plictran®) - 5
® Vinylidene chloride 10 40
+ Zinc stearate ) - E

NOTES

8) Parts of vapor or gas pcr million parts of contaminstca sir by
volumc at 25°C and 760 mm, Hg. pressure,

b) Approximatc milligrams of particulate per cubic meter of sir.

m) Lint free dust as mcasurcd by the vertical-elutriator, cotton-dust

sampler  described in  the Transactions of the National

Confercnee on Cotton Dust. ).R. Lynch, pg. 33, May 20, 1970.

Capital Ictters refor to Appendices.

$1972 Revision or Addition

1973 Revision or Addition

CHANGES IN ADOPTED VALUES —
TENTATIVE LISTINGS

All éhnngcs thay are pfecommended are bssed o cocumentes
evidence which isavellable from the chalrman,

Substarce Fron, To .

Cadmium oxide fume 6.2 i find C 2.05 ma/m?

Carbon dioxide Doc. 'acitasion to pesmit TLV of
17,000 ppm provided cep.mn sti;
tlated medicai criteris are favi.

o4

bisChloroetnyl ether Ci1sppm S ppm |
Copper fume 0.1 mg/m3 0.2 mp/m?
Lron Oxide fume 10 mg/m3 § mgjm3
Paraffin wax fume 1 mg/m3 2 mg/m3
Sodium hydroxide 2 mg/m3 C 2 mg/m?
NOTICE OF INTENDED CHANGES

.. MINERAL DUSTS
Supstancs ‘ TV .
Asbestos o .

(AN types) a o . B .s"f‘l:‘ehr:‘nx?‘snln

—~—-—



Use resparahle mass
formula for quarts,
Usc respieable mass
formuls fae quacte.

I) As determincd by |he membirane filter method at 400-430 X
magnification (4 mm ohjcctive) phase contrast Blumination,
Concenteations 8 Fibers/inl but ant 1o excced 10, may be
permitted for 1S-minute periods esch houe wp to five times

< Sthen Nour

< Tripoll”

4ally.
'a Revision or Addition

NOTICE OF INTENDED CI:lANGES
APPENDIX A

Carcinogens

The Commitice tists helow thase substances in industeial use that
have proven carcinogenic in man or have inducced cancer In animals
undee experimental conditions, Peesent listing of those substances
carcinngenic for man takes two forms, those for which a TLV has
been assiened (12), and those for which environmental conditions
have not heen sufficiently defined to assign 8 TLV (1b).

1a. Human Carcinogens - Substances known to be occupalioml
carcinopens with an assigned TLV: Ashestos, § qu/c um in
length: certain insoluble chromates, 0.1 mg/m?; Coal tar pitch
volatiles, 200 ppb; Nickel carbonyl, § ppd.

1b. urman Corcinogens — Substances known (0 be occupstions)
carcinopgens without an sssigned TLV:
- Aminodiphenyl
Beosidine K its salts
his-Chloromethyl cther
Chloramethyl cthee
bega-Naphthylamine
3-Natrodiphenyl

For the substynces in 1 b, no cxposurc or contact by any route,
respiratory, shin or oral,as detected by the most scnsitive methods,
shall be permitted. “No exposure contact” means hermitizing the
process or opcration by the best practicable engincering methods,
and protecting the worker by proper equipment that will insure
virtually no contact or entry of the carcinogen by sny route.

2. Ixperimental Carcinogens = Industrisl substances found to be
of hich potency In inducing tumors under experimental
conditions in animals:

ctytiminofluorene
Dichiorobenzidine
d-(mwethylaminoazobenzene
Dimcthyl sulfate
Lthylcnimine
4.4 -Mcthylene bis (2-Chloroaniline)
N-Nitrosodimcthylamine
beta-Mropiolactone

For the above, wotker cxposure by all routes should be reduced
o a minimum in light of the warning of the potency of these
ubstances to induce tumors in animals, "Reduced to s minimum®™
1eans cxtraordinary care shall be taken both in manufscture and in
andiing so that worker cxposure by all routes is kept to an
reducible minimum.

APPENDIX B

3 potytemafluorvcthylene®  Decomposition products. Thermal
decomposition of the fluorocarbon chain in sir lcads to the
Formation of oxidized praducis containing carbon, fluorine sné
IxNyen, Because (hese proaucis decompose in part by hydro-
iysis in slkaline solution, they can be quantitativeiy deiermined
In aic as Tluoride 1o proviae an index of expesure. No TLV iy
revommended pending octecmination of the toxicity of the
producis, but air concentrations should be minimal.

¢ Gasoline andlor Pctrolcum Distillates. The composition of these
matcnials vancs greatiy and thus a singic TLV for all types of
tnece malteriais is w5 lonpes applicable. In genceral, the sromatic
nycrocarpoa contenat wili actermine what TLV applics. Conse-
quently the conteni of benzene, other sromatics and sdditivas
should be determined to arrive st the appropriste TLV (Elldm.
etol. A.LH.A.J, 24: 99, 1963).

rade Names: Algofion, Fluon, Hslon, Teflon, Tetran

APPENDIX C

THRESHOLD LIMIT VALUES FOR MIXTURES

hen two or more hszardous substances sre present, theie com-
cd effect, rather than that of either individuslly, should be given
nary. considerstion. In the sbsence of information to the con-
'y, the offects of the different hezards should be consideted s
'Illvo. Thet ls, If the sum of the following fractions,

™

« [
LI % S
D AR o
excecds unity, then the thrichold fimit of the mixture chenld he
conslitered as helnp excerded, € indicates the Ohpved atme- ey,
ic concenteation, and Ty the coreespanding threchold it (Coe
Examplc §A.a. and tA.c.).

Exceptions to the above rulc may he madc when there 1y pond
reason to believe that the chief effccts of the different harmful
suhstances are not In fact additive, but (ndeprndent as when purely
local effects nn diffcrent arpans of the hady are produced by the
various components of the mixturc. In such cases the threshold limit
otrdinarily s exceeded only when at least anc membcer of the s2rics

[ C
(1-:-4 or +-r§-e|c)
Itself has a valuc exceeding unity (Sce Example | A.c.).

Antaponistic action ar patentiatinn may nccur with some comhi-
nations of atmosphicric contaminants. Such caw- at present must he
determined individually, Potentiating or antaponictic unt: are not
necessarily harmful by themsclves. Potentiating effcces of cxporure
to such apents hy routes other than that of inhalation is atn po-ne.
Ible, c.g. imbibed alcohal and Inhaled narcatic (trichlarncthiylenc),
Potentintion is characteristically exhibited at high concentratinng,
fess prohably at low,

. When a given opcration or pracess characteristicalty emits 5 num.
ber of harmful dusts, fumes, vapors or gases, it witl frequently be
only feasible to attempt to evaluate the hazard by measurcincat ol a
single substance. In such cascs, the threshold limit vsed for tnes
substance should be reduced by s suitahle factor, the magnitude of
which will depend on the number, toxicity and rclative quantity of
the other contaminants ordinarily present.

Examples of proccsscs which are typically associated witnh two o7
more harmful atmospheric contaminants are welding, automobile
repalr, blasting, painting, lacquering, certain foundry operations,
diesel exlisusts, etc. (Example 2in 1A.8.).

THRESHOLD LIMIT VALUES
FOR MIXTURES

EXAMPLES

tA.s. Gencral casc, where air is analyzed for each component:

8, Additive effects, (Note: It is essential that the atmosphere
be snalyzed both qualitatively and quantitatively for each
component present, in order to evaluate compliance or

“moncompilance with this calculsted TLV.)

Cy Cy C
‘1“% "1%#1’3‘4 T |
" Exseple No, 1! Air contains S ppm of carbon tetrachloride (TLV =
10 ppm) 20 ppm of ethylene dichloride (TLV = §0

28 ppm)
Atmospheric concentration of mixture = § + 20 +
10 = }$S ppm of mixture

S 20 10 25 +20+20
To¥sot2s=T  so =13

Threshold Limit is excceded. Furthermore, the
TLV of this mixture may be calculated dby reducing
the total fraction to 1.0;l.c.

KL
TLV of mixtuce = T-5~27 ppm

Example No, 2: Air contains 200 ppm of nexarc ('r..v = 300 ppm)
100 ppm of mcthylenc ehoriue (TLV = 300 pom)
wnG 20 ppm of perchlorocthyicne [TV 3 100

Ppm)
Atmospheric concenrration of mix.ure = 300 ~
100 ~ 20 = 320 ppm of mixiuse

200 100 20 200+100+150 __rm_

~500 *°500 * 100 $00

Threshold Limlt is not exceeded. The TLV of this

mixture = 320
0.8 = 400 ppm

lA.b. Specisl case when the source of contaminant is s liquid mix-

. ture and the atmospheric composition is assumed to be simi-
lor to that of the original masterial; e.g. on 8 time weighted
sverage exposure basis, sll of the liquid (solvent) mixture
eventually evaporates.

- Additive effects (spproximate ooluﬂon)

* 41+ The percent composition (by weight) of the liquid mix-
< ture ls lnm. the TLVs of the constituents must de lis-
tod In mlm '

ppm) and 10 ppm of ethylene dibromide (TLV =
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heptane ~

A WOF PO IR AY 3 T
m:nphn( inctriments shonld be calibrated, in the laboratory,
© for vesponee to this specific quantitative end qualitative eir-
vapor wistire, and alto 1o fractionsl concenirations of this
miSAIre; e T2 the TLV: 1110 the TLV; 2 X the TLV; 10 X
the TLV: et1e.)

TLV of mixture =

]
e YT TV ¢ TV
Exsmple No. 1 Ilqnld solven! confaing (by W;M) $0% hoptane
(TLV = 2000 mulm’g,aﬂ methylens chioride

(TLV = 1740 mg/mI) 20% perchloroethylene
(TLV = 670 mg/m3) ’ :

TLV of mixture =
1

0 03 o02°
300047740 070

1 1
.0002§ +.00017 +.0003 *.00072"

1390 mg/m?3

Of this mixture: S0 or 6495 mg/m3 is heptane, 30% or 417 mg‘m’
fs methylene chioride snd 20% or 3?. mg/m
perchlorocthylcne

These values can be converted toppm as follows:

2000 mg/m3 = $00 ppm T
1 mpg/m3 = 0.25 ppm .
695 mg/mJ = 174 ppm

" methylens chloride ~

1740 mg/m3 = $00 ppm
I mg/m3 = 0.287 ppm
~4)17mg/m3 = 119 ppm
derchloroethyiene —
§70 mg/m3 = 100 ppm
1 mg/m3 = 0.15 ppm
278 mg/m3 = 42 ppm
'l"ho TLV of this mixture =
174+ 119 + 42 =338 ppm,
& Indcpendent effects.
Air contains 0.15 mg/m3 of lesd (TLV,0.2) and 0.7 mg/m?
of sulfurlc acid (TLV,1).

0.18 0.7
0.200.75; 3 = 0.7 .

Thl;eshold limit is not excceded.

1B.s. Genersl Exact Solution for Mixtures of N Components With
Additive Effects and Different Vapor Pressures. -

(|)-|-"-¢-r’-+...+1ﬂ--u_ .

.
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@C ¢y e ..oc,,-'h”" A

(z.n)+o-r“w.,.r§f- 1.

By the Law of Partis! Pressures, . v
(3 Cy =apy, i
and oy Raouit's Law, . -
(4)p; =F 1 3,°. .
Comh.ne (1; and (4) to odrain

(5) Cy = ;l”‘n
gomomu.(. \l) (2.1) ana “'bw. obtlﬁl - T
Fyp.° zD-r Fll o ot
(6) — 14— e =

(4 - o ¥ <o

F 1 2" -

A el e

and solvmg for T L.
Fipy +sza°+...+l-‘np' AR

©)T= S
.+P.|. -11’4.._,,.-121- Cl
w'-an . .o ‘
:
1=1 : N

«.z)'r-f}::?n— . e

aluate complianee with this 1LV, field

e e t————————

T = Threshold Litait Vadoe in ppin.

C — Vapor concenteation in ppm,

P ~ Vapor pressire of companent in wotution,
P° = Vapor pressure of pure component,

I — Mal feaction of companent in solution,

8 — A constant of propartionality,

Subscripts 1, 2,...n relate the ahove qusntitics to compo-
nents §, 2,... N, respectively,

Subacript | refers to an arhitrary componcent from | to n,
Ahaence of subsceipt relates the quantity to the mixture.

1D.b. Solution o be applied when there Ia 8 rescrvair of the snlvent
mixture whose composition does not change appreciably by
evaporstion, '
Exect Avithmetic Solution
of Specific Mixture
Tt
fracise.nn
hall-and-
Solvent Mol. Density |[TLV p° at hatf
wt, . 25°C solution
by volume
Trichloro-
cthylene(1) | 131.4 | 1.46g/ml] 100 ] 73mm Hg 0.527
Methyl-
chloro-
form (2) "] 13342 | 1.33g/mi| 350 [125mm Hg| 0.473

Fypi° = (0.527) (73) = 38.2
F3 py°=(0.473) (128) = $9.2

3R.2 + so 2 _(97.4) (350
'I'LV-;; + 39,
=700 + 350

97.4) (356
‘-—-’n‘a—l 1

TLV = 177 ppm (Note difference in TLV when sccount is taken of
vapor pressure and mol fraction in compsrison
with the gbove nmplo where such account is not
taken.)

3 A mixture of one pert of (l) mtllion ('I'LV. 0.1) aml two
parts of (2) EPN (TLV, 0.5).

o=t ceag

St - 3
Bl

N

1.8
“ Ty =°F = 0.21 mg/m3

1C.  TLV for Mixtures of Minerat Dusts.
For mixturcs of biologicaily active mineral dusts the general

formula for mixtures may be used.

For & mixture contsining 80% talc and 20% quartz, the TLV
for 1007 of the mixture is given by:

TLV —"'o—q—'-;ry- = 3.6 mppel

2C *2.5
Essentially tne same result will be obisined if the tinn: of the
more (most) toxic component is used provided the elrecis are
additive. in the sbove exampie the limit for 20% guarizis 10
mppef.

For snothes mixture of 25% quartz, 25% smorphous sitica -

snd S0% talc:

RS WSS
TLV=535 0.2 05 =7.3mppef

2.5 *720 *720
The limit for 25% quartz approximates 8 mppef.

APPENDIX D

PERMISSIBLE EXCURSIONS FOR TIME-
WEIGHTED AVCRAGE (TWA) LIMITS

" The Excursion TLV Fector in the Tsble sutomatically defines

the maegnitude of the pérmissible excursion sbove the limit for those
substances not given & “C" dulumlom L0, the TWA limits. Exam- '

I

v
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ples in the Table show that nlteahenzene, the TLV for which s
prn, shouk! nevee be altowed to exceord 3 ppm. Simitacly, carhon
tetrachloride, TLY 10 ppm, should ncver be sllowed 1o exceed 20
pPpm. Ry contrast, those sultances with & “C* desipnation sre not
subjcct to the cxcursion factor and must be kept below the TLV,

These limiting excursions sre to be considered to provide » “rule-
ofthumb' guidance for listed substances generally, end may not
peovide the most appropelate excursion for @ particular substance,
Efforts are being made to develop such specific excursions, when
Indicated to be significently different from thet tecommended by
the present onnnlon factors. )

For all substences: . ,
Excursion

TLV >o-| (ppm or mg/m3), Factor = 3
TLV 2>1- =2
'rl.v>|o-|oo » L W
TLV > 100-1000" " =1,258

BASIS FOR ASSIGNING
LIMITING “C” VALUES

By definition in the Preface, s listed value bearing & “C”
designation refers to a ‘‘cciling” value that should not be exceeded;
afl values should fluctvate below the listed value. This, in effect,
makes the ““C” designation a3 maximal sllowable concentration
(MAC). In general, the bascs for assigning or not sssigning s “‘C*
value rest on whether excursions of concentration sbove s proposed

limit for periods up to 15 minutes may tesult in s) intolerable

ireitation, b) chronic, or irreversible tissue change, or ¢) narcosis of
sufficient degree to increase sccident proneness, impair self-rescue
or materistly reduce work efficiency.

APPENDIX E
Some Nuisance Particuleted ¢)
Alundum (A1,04) Kaolin
Cslcium carbonaste . . , Limestone
Cellulose (paper fiber) Magnesite
Portland Cement . Marblc
Corundurm: (Ai303) . Pentaerythritol
Emery Paster of Paris
Glacs, fivrous’ or dust : . Rougs
Glycerin Mist Silicon Cubldo
Grapritc (synthetic) Stareh :
Gypsum Sucrose
Vegetable oil mists Tin Oxide
(exceps castor, 'l‘lnnlmn Dioxide
cashew nut, or
similar irritant olls) y
qQ) When toxic impurities sre not present, e¢.g.
quarts <1%
) < 5-7m in dismeter - .
APPENDIX F
Some SimpM Asphyxiants - "lam" Oml snd Vapors¥/
, Acetylens L Hydrogen
Argon T o Methane
. Butene ) . Neon .
: Ethsne - . : Nitrogen
Ethylene .. Nitrous Oxide. .
Hellum : Propsae . ’

) A “ﬂao‘ wnder llnplo uphnluu. n mlm.

' ;|. “ !
'l ..

!

‘ . Mu. Cone.
Permitted
Excursion for short
Substancs - o 'I'I.V. . Factog " time
- pom ' Yoo mpm
Nitro- c . ' '
henzene [ ] 3
Csthor '
tetrs- ’ - -
chloride o 10 . 2 . , 20
o-Dichloro- ' . . ’ .
benzene $0 ' 1.8 . 75 -
Acetone " 1000 138, : 1250
Boron , o
TriNluoride (o] } - L o ]
Butylamine Cs ’ - s’
Styrene : ’
monomer C100 - . ‘200




