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Introduction

This two-part article is intended
to acquaint drywall contractors
with the current and proposed reg-
ulations governing the use of prod-
ucts containing asbestos and
crystalline silica.

The concluding article in the
next issue will present data on the
exposure to airborne asbestos and
crystalline silica (quartz) during
the sanding of tape joint com-
pound. A total of seven industrial
locations were tested. Exposures
to asbestos during the wet-out of
dry-mix compounds and during
cleanup will also be shown.

BACKGROUND AND
CURRENT STATUS —
OSHA ASBESTOS
REGULATIONS

The Williams-Steiger Occupa-
tional Safety and Health Act was
passed in 1970 with the stated ob-
jective of assuring, insofar as
feasible, every American worker a
safe and healthy workplace. Under
the provisions of this act, the Sec-
retary of Labor issued an emer-
gency temporary standard for
exposure to asbestos dust on De-
cember 7, 1971. After extensive
public hearings, a permanent
standard, effective july 7, 1972,
was promulgated.

The asbestos standard and the
methods used by OSHA to develop
it were immediately subjected to a
massive legal attack by the Indus-
trial Union Department, AFL-CIO.

In addition to the law suit, OSHA
was under continued pressure from
other labor groups, public interest
groups, and spurred on by the news
media to make revisions. It was
also recognized that this was the
first health standard written. As
such, there were parts that were
vague, parts that were impractical
to enforce, and parts that were
overly restrictive without a cor-
responding benefit in protection
for the worker.

During 1973, OSHA decided that
the asbestos standard should be
altered. The initial concept was to
replace it with a series of manda-
tory work practices that would
minimize the admittedly cumber-
some monitoring requirements.
The asbestos industry was asked to
submit proposed work practices
and a technical committee was
formed under the auspices of the
Asbestos Information Association/
North America. This committee
consisted of representatives from
about a dozen asbestos producers
and large manufacturers of asbes-
tos-containing products. Commu-
nication was also maintained with
trade associations that used asbes-
tos or its products. A draft work
practice for joint taping was drawn
up and submitted to the CDCI for
comment.

The technical committee drafted
several broad work practices re-
lating to the handling of asbestos.
it soon became evident that a large
number of specific work practices
would be needed to cover the wide
range of industrial situations where
asbestos or asbestos-containing
products were used. The commit-
tee also examined and recom-
mended changes in the portions of
the regulations that were vague or
overly restrictive.

The IUD decision was an-
nounced in mid 1974 by the United
States Court of Appeals for the Dis-
trict of Columbia. The court gener-
ally upheld the OSHA position in
the matter and noted that, ai-
though the Congress had poorly
defined the procedures to he used
to set such stancdards, OSHA had
used proper methods to collect
and evaluate the conflicting evi-
dence presented. The judgments
made to arrive at the standard were
within the discretion granted to
OSHA; and. more particularly, the
court said that it was correct and
proper to consider economic fac-
tors. Two points were remanded for
further consideration; those re-
lating to record retention and the
time allowed for compliance.

After the court decision, OSHA
materially altered their position on
the revision of the asbestos regu-
lations. Under heavy pressure to
issue health regulations for other
substances, a decision was made
to amend the asbestos regulations
only to the extent needed to clarify
ambiguities. No changes were to be
proposed in the allowable exposure
levels. Many of the suggestions for
clarifying language made by the
AIA/NA Technical Committee
were understood to have been ac-
cepted.

The redrafting of the regulation
along these lines was apparently
completed in late 1974 and the re-
sults were submitted for review to
various governmental departments
as required by law and policy. Dur-
ing 1975 key personnel changes
occurred at policy making levels
in both OSHA and NIOSH. At some
point, apparently quite recently,
the decision was made to drop the
amendment concept and reapen
the entire asbestos and health con-
troversy. This information became



public when the proposed changes
were published in the Federal
Register on October 9, 1975,

The asbestos standard that was
promulgated on June 7, 1972 and
which is still in effect can be di-
videdintoseven main categories:

1. Sets the maximum allowable
airborne asbestos concentra-
tions in the workplace at a
ceiling level of 10 fibers/cc
longer than 5 micrometers and
at a time-weighted average
{TWA) for an 8-hour shift of 5
fibers/cc longer than 5 micro-
meters. The TWA drops to 2
fibers/cc longer than 5 micro-
meters in july 1976.

2. Defines the acceptable proce-
dures to meet these standards.

3. Defines where personal pro-
tective equipment may be
used and specifies the types
avaifable.

4. Specifies monitoring require-
ments and the procedures to
he used.

_Specifies requirements for
caution signs, caution labels,
and housekeepingprocedures.

6. Requires medical examina-

tions for all employees “ex-

posec tn asbestos.”

7. Sets requirements for keeping

of medical and monitoring

records.
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The standard was written in lan-
guage that fits conventional fixed
manufacturing locations. it pre-
sents some very real problems,
however, when applied to the con-
struction industry where the job
site and the work force are transi-
ent. The areas of particular diffi-
culty to drywall contractors are
those dealing with monitoring and
medical examinations. The AIA/
NA Technical Committee recom-
mended a cutoff level below which
medical examinations were not re-
quired. It was also proposed that
monitoring could be dropped
where monitoring cxperience had
demonstrated the levels to be con-

sistently below the cutoff or where
the asbestos had heen properly
modified by a bonding agent to
prevent excessive dust.

The revised standard proposed
on October 9, 1975 tollows the
same general pattern but differs in
the following critical points:

1. The allowable exposure level
is reduced to 5 fibers/cc long-
er than 5 micrometers ceiling
and 0.5 fiber/cc longer than 5
micrometers time-weighted
average (TWA).

2. Monitoring and record keep-
ing requirements are increased
substantially although a pro-
vision to discontinue moni-
toring under certain cir-
cumstances is included.

3. There is no cutoff ievel on the
medical examination require-
ment.

OSHA has reviewed the recent
medical literature on asbestos and
has proposed reguiations based on
a very strict interpretation thereof.
They have not assessed the eco-
nomic (inflationary) impact of the
proposed regulations but have
stated their intention to do so or
certify that there is no impact be-
fore public hearings are started.
The burden of proof has been
placed on industry to demonstrate
that these regulations are overly re-
strictive. There is no question that
if they are promulgated as pro-
posed, they will place a very heavy
burden on asbestos producers and
users. Appropriate responses will
be submitted bv various segments
of the asbestos industry and other
interested parties.

OSHA has stated in the Federal
Register that the construction in-
dustry will not be covered by the
newly proposed regulations. They
will continue to operate under the
present regulations until a new
vertical standard for that industry
is developed. This should not lead
to a false sense of security, how-
ever, because the same medical

conclusions on allowahle exposure
levels are applicable regardiess of
the industry where they occur. Al-
s0, the OSHA health regulations
are rapidly moving towards a fixed
format that will embody all of the
same basic concepts regardless of
the substance being regulated. it
should be noted that the develop-
ment of an asbestos standard for
the construction industry is in prog-
ress and recommendations have
been submitted to OSHA by the
Advisory Committee for the Con-
struction Industry.

PROPOSED OSHA
REGULATIONS —
CRYSTALLINE SILICA

Asbestos products do not consti-
tute the only potential health haz-
ard for the drywall industry. Tape
joint muds contain crystalline
silica which has long been recog-
nized as the cause of a disabling
lung disease called silicosis. The
National Institute for Occupa-
tional Safety and Health (NIOSH)
has prepared a Criteria Document
relating to occupational exposure
to crystalline silica and submitted
it to OSHA on November 11, 1974.
A proposed silica regulation has
been drafted by OSHA and was to
have been published during Sep-
tember 1975. The pressure on
OSHA to prepare other regulations
has delayed this publication but it
will undoubtedly appear in a few
months.

NIOSH recommended an allow-
able maximum exposure level to
airborne crystalline silica of 50
micrograms per cubic meter of air
(50ug/M3). Medical examinations,
extensive monitoring, record keep-
ing, signs, warning labels, and oth-
er provisions similar to the asbestos
regulations were also recom-
mended. An action level of one
half the allowable exposure limit
was also defined as a cutoff point
below which the regulations would
not apply.



OSHA REGULATIONS —
INERT OR
NUISANCE DUST

Table C-3 of Section 1910.93 of
the OSHA regulations as revised on
June 7, 1972 lists the maximum
allowable airborne concentrations
of inert or nuisance dust as 5 milli-
grams/cubic meter (mg/M?) in the
respirable fraction and 15 mg/M3
in the total dust. If a dust is below
the allowable levels for asbestos
and silica but above that for nui-
sance dust, the regulations have
been violated. This regulation has
been less widelv publicized than
those for asbestos and silica but
has been in effect for a number of
years. it must also be considered
when job-site dust conditions are
examined.

COMPOSITION OF
TAPE JOINT COMPOUNDS

Tape joint mud, either dry in
bags or already mixed in five-gallon
containers, is a well-known ma-
terial at the job site. Few appli-
cators realize, however, what goes
into a mud and how carefully the
ingredients must be balanced to
give the critical blend of properties
necessary to make the mud work
properly during application and
atter it has dried.

The ingredients in a typical
ready-mix tape joint compound are
listed below:

COMPOSITION OF

TYPICAL
READY-MIX T)JC
Percent by Weight

Ingredient Wet Dry

Basis Basis
Water 31 -
Limestone 41 60
Mica (and Clay) 16 23
Binder 7 10
Asbestos 3 4
Miscellaneous 2 3

100 100

Looking at the dry basis, which
represents the condition when the
mud is cured, it can be seen that
the principle ingredient is lime-
stone. This is the bulk filler that
keeps the cost of the product
down. It does not impart any hand-
ling properties to the wet mud.

The next largest ingredient is
finely-ground mica which is in the
form of tiny flat plates. These tend
to form a loose structure in the wet
mud and have an important bear-
ing on how the mud flows when
trowelled and how it shrinks when
it dries.

The other mineral ingredient is
asbestos. It is present at a level
of 3-5% and performs the function
of controlling shrinkage and crack-
ing when the mud dries. 1t is also
very important to trowelling prop-
erties which allow the mud to form
easily in thick sections and permits
feathering of the wet edge. The
most critical function of asbestos
in most muds is to provide freeze-
thaw stability. Muds which do not
contain asbestos will generally be
unusable after they have been
frozen.

The binder in ready-mix is usu-
ally vinyl acetate, while casein,
starch, or a similar “glue” is used
in the dry mixes. It cures to hold
the compound rigid and firmly at-
tached to the wall.

The miscellaneous ingredients
include such items as additives,
fungicides, surfactants, cellulosic
thickeners, and proprietary mate-
rials. These are important ingredi-
ents but will not overcome the
effects of an improperly balanced
blend of major components.

A compounder who wishes to
formulate a mud without asbestos
will have to replace it with a ma-
terial that will impart similar prop-
erties. The mica can be increased
or some other fiber-like material,
such as certain clays. may also be
used. Additional cellulosic thick-
enerto give the necessary viscosity

is also likely to be required. This
has a tendency to make the vis-
cosity unstable, i.e., correct at the
plant when manufactured but
either too high or too low when
the mud arrives at the job site.

The reformulation problem be-
comes much more complicated
when silica is considered. Four dif-
ferent limestones commonly used
in the manufacture of TJC have
been analyzed for crystaliine sili-
cacontent and found to range from
0.3 to 2%. Similarly, three difierent
micas had silica contents of 2, 5,
and 9%. While asbestos is usually
free of crystalline silica, clays often
contain substantial quantities.

By proper selection of ingredi-
ents, itis possible to produce a mud
with asilica content as low as 0.3%.
Unless the low silica ingredients
are readily available mud costs will
increase. Since silica appears
everywhere in nature, it is unlikely
that a tape joint mud can be pre-
pared without detectable levels.
If the proposed regulations are
promulgated, workplace monitor-
ing can be extensive and a con-
siderable financial burden can be
imposed on contractors.

Eleven commercially available
muds were found to contain from
0.3 to 2.5% of crystalline silica
which is consistent with the silica
content of the raw materials. Very
few mud suppliers appear to be
aware of the potential silica prob-
lem.

It is well known that the major
tape-joint compounders have had
extensive research programs under-
way for the past several years to
develop asbestos-free muds that
work as well as those with asbes-
tos. So far, the programs have had
limited success. The muds devel-
oped are more expensive and gen-
erally do not perform as well. The
formulations now in use evolved to
their present high-performance
level over many years and it is, ob-
viously, difficult to replace the key
functional ingredient.

(Continued on page 30)



(Continued from page 3)

associations and other special in-
terest groups do it...so, why can’t
we do it?

Much has been said about in-
volvement and participation. How-
ever, we cannot too often repeat
that, if we are to solve the prob-
lems facing us in these turbulent
times, we must all work together
to understand the nature of our
age and the world in which we live.
Many of the problems affecting our
Industry todav stem from very ba-
sic roots. We have created a society
founded on science and tech-
nology. yet have not found a mean-
ingful place for many of the
younger generation nor success-
fully employed the abilities of a
large part of the older generation.
We are in a crisis over values and
aims of our culture; our efforts
have been centered on materialism
and striving for world leadership,
rather than concentrating on
values and the full development of
human resources in our homes and
in our own communities. As surely
as day follows night, it is an in-
escapable fact that we are all af-
fected by the events of our times.
There is no longer a place to run
and hide, and we cannot afford to
accept complacency or trust in the
security of our own backyards. We
must take responsibility for more
than our own concerns so that each
person may have the opportunity
to develop his own potential for
good and thereby strengthen the
entire nation. We must, in short, be
motivated toward involvement.

You ask what CDCI will do for
you? It will do what you ask of it
and demand of it, for you as a
member do indeed have a voice.
The association has now been in
existence some 20 years and is
recognized as the spokesman of
the Drywall Industry, both by gov-
ernment and those within the In-
dustry. So let's all get involved...
let’'s not be like a shot from a 16
ga. shotgun, but let's be a cannon
ball, moving through the halls of
Congress and showing that our In-
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dustry is a unified group from one
end of the nation to the other and
spanning the seas. For. if you don't
get involved, the new laws and
regulations, the growing lack of
concern for quality, the steadily de-
creasing productivity rate and the
escalating prices will eventually
put your Industry —and you—out
of the market. And sooner than you
may think, one morning you will
awake to find another product in
its stead. Not reasonable, you say?

Then, isn't it reasonable that
you, who have made a living from
this great Industry, should con-
tribute to the well-being of that
Industry and stand shoulder-to-
shoulder with confidence, 6,000
strong across the nation and
throughout the world, to assure
that the Drywall industry does en-
dure and will continue to make this
world a better place in which to
live, work and piay?

SISO S o U S

Howard R. Leederman
Editor

{Continued from page 8 )

ASBESTOS EXPOSURE IN
THE TAPE JOINT INDUSTRY

The tape joint industry had their
attention drawn forcibly to the as-
bestos standard in the Spring of
1974. A group at Mt. Sinai Hospital,
led by Dr. Selikoff, announced the
results of a study of 59 tapers who
were members of Local Union
1974, Drywall Tapers and Pointers
of Creater New York. The fiber
counts found during sanding were
generally very high and one long-
time worker in the industry had a
clearly recognizable case of lung
fibrosis. The same data were trans-
mitted to NIOSH who issued an
alert to the industry.

At the time of this publicity, a
major supplier of asbestos and oth-
er products to tape joint compound
manufacturers had collected dust
count samples during sanding at
two locations in Flornida. In con-
trast to the New York City results,
the fiber levels found were low and

well within the regulations. A pos-
sible reason for the difference can
be found in the application and
sanding conditions, i.e., hand-tool
applied and heavily sanded in New
York City compared with Ames
tools and light sanding in Florida.

The question of different work
practices was pursued further with
various contractors. It was found
that the amount of sanding done
varied widely, even within a geo-
graphical area. It depended on the
way the mud was applied, i.c.,
Ames vs. hand tools, the skil! of
the operator running thc mud, the
type of finishing coat to be applied
to the wall, the size and quality
of the job, i.e., custom or “mass
production,” the amount of venti-
lation, and the personal preference
of the contractor. In addition to
these mechanical factors, different
mud formulations appeared to vary
widely in their tendency to gener-
ate dust when sanded. In general
sanding was minimized to rec::ce
costs. )

It was obvious that more infor-
mation from other parts of the
country was needed to better de-
fine the levels of asbestos exposure
to be expected. With the assistance
of the GDCI and the excellent co-
operation of various individual
contractors, field tests have now
been run in New York, Texas,
Michigan, and Minnesota. The New
York, Michigan, and Minnesota
sites were carefully selected to cov-
er as wide a range as possible in
the “intensity” of the sanding op-
eration. Conditions varied from
one man sanding lightly to three
men sanding heavily in the same
apartment. The New York tests al-
so provide information on hand
tool application. in addition to as-
bestos tests, air samples were
collected at several of the locations
to check the airborne concentra-
tion of crystalline silica (quartz) in
the respirable fraction of the dust.
The results of these tests will be
presented in the January-February
lssue.



PLAINTIFF'S
I - EXHIBIT

GP-206

LD EECRGIA-PACIFIC

INTERDEPARTMENTAL COMMUNICATION DATE: March 1, 197a
10! *See Below LOCATION:
FROM: M. F. Fink~ LocaTion: Tigard
sussecT: ATRBORNE SUBSTANCES - DUSTS, Mgfgés ETC.
s €O

*T0: Mr. K. W. Brown - Acmede™ ™

Mr. J. D. Rauch - Akron
Mr. J. S. Jorgensen - Blue Rapids
Mr. C. G. Terry - Brunswick
Mr. E. H. Allen - Buchanan
Mr. O. B. Covington, Jr. - Fort Dodge
Mr. R. W, Nielsen - Grand Rapids
Mr. C. R. Coats - Lovell
Mr. C. F. Hummel - Sigurd
Mr., M. S. Jorgensen - Wilmington
Mr. J. E. Becker - Delair
Mr. E. M. Rigby - Pryor
Mr. 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 y
Mr. H. W. Peele - Wilmington
Mr. J. Dilorenzo = 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 ILabor 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: S

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 emrhasize 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. 1In 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 4L%. 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:

l.

In all stages of handling -~ packaging, transporting,
unloading, storing and in-plant moving -- asbestos
fiber bags should be handled carefully and in such a
manner as to prevent the generation of dust.

Unitized loads should be lifted intact to and fronm
holds of ships, and off and on land transport by

fork lift 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 receptacles. 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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7.

For storage, fiber bags should be stacked and moved
with care to avoid breakage, protected from puncture
by moving vehicles and, if possible, should be
isolated from 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 equipment

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

against asbestos dust should be required at all stages
of asbestos fiber handling where quantities 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.

17



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 dispose 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.
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1nreshold Limit Values foriS73

Adopted at the 35th Al-mual Mccting of the American Confercnce of Governmental .
Industrial Hygicnists Boston, Massachuscits, May 21-25, 1973.

Threshold limit values refer 1o airthorne concentrations
of substances and represent conditions under which it is
belicved that nearly all workers may be repeatedly cxposed
day after day without adverse cffect. Recause of wide varia-
tion in individual susceptibility, however, a small percent-
age of workers may cxperience discomfort from some sub-

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

smaller percentage may be sffected more scriously by aggra-
vation of 3 pre-existing condition or by devclopment of an
occupational illncss.

Simple tests are now available (J, Occup. Med. 9: 537,
1967. Ann. N.Y. Acad. Sci., 157, Art. 2: 968, 1968) that
may be uscd to detect thosc individuals hypersusceptibic to
a wvaricty of industrial chemicals (respiratory irritants,
hemolytic chemicals, organic isocyanates, carbon disulfide).
These tests may be used Lo screen out by appropriate job
placement the hyperrcactive worker and thus in cffect im-
prove this “coverage”™ of the TLVs.

Threshold limit valucs refer to time-weighted concentra-
tions for 2 7 or 8-hour workday and 40-hour workweck.

They should be used as guides in the control of hcalth-

hazards and should not bc used as finc lincs between safe
and danpcrous concentrations. (Exceptions arc the sub-
stances listed in Appendices B and F and those substances
designated with a “‘C” or Ceiling valuc, Appendix D)

Timc-wcighted averapes permit excursions above the
iimit providcd thcy arc compcnsated by cquivalent excur-
sions below the limit during the workday. In some instanccs
it may be permissible to calculate the average concentration
for a workweek rather than for a workday. The degree of
permissible excursion is felated to the magnitude of the
threshold limit valuc of a particular substance as given in
Appcndix D. The relationship between threshold limit and
permissible excursion is a rulc of thumb-and in certain cases
may not apply. Thc amount by which threshold limits may
be ¢xceeded for short periods without injury to hecalth
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 consideration in arriving at deci-
sion as to whether a hazardous condition exists.

Thresnold limits arc bascd on the best available informa-
iion from industrial expcricnce, from cxperimental human
ind animal studics, and, when possible, from a combination
5! the theee. The basis on which the values are established
nay diffe; from substance to substance; protection against
mpuirment of ncalth may oc a guiding factor for some,
vhercas reasonabie freedom from irritation, narcosis, nui-
ance or other forms of stress may form the basis for
ithers.

The a.nount and nature of the information available for
stablishing ¢ TLV varies from substance to substance, con-
cquently, the precsion of the estimated TLV is also sub-
:ct to variation and the latest Documentation should be
onsulted in order to asscss the extent of the data svailable
or a given substance.

The committce holds to the opinion that limits based on
hysical imitation should be considered no less binding than
10s5¢ bascd on physical impairment. There is incressing evi-
tnce that physical irritation may initiate, promote or ac-
'lerate physical impairment through interaction with other
remical or biologic sgents,

In spite of the fact thet serious injury ls not believed
tely as & repult of exposure in the threshold lmit concen-

trations, the hest practicc is to miintain concentration. of
all atmaspheric contaminants as low as 13 practical.

These limits are intended for une in the practice nf indus-
trial hypicne and should he interpreted and applicd only by
a pecrson trained in this discipline. They are not intended

" for use, or for modification for use, (1) as a rclative index

of hazard or toxicity, (2) in the evaluatinn of air poliution
nuisances, (J) in estimating the toxic potcential of conlinu-
ous, unintcrrupted cxposures, (4) as proof or di~pronf of an
cxisting discasc or physical condition, or (5) for adoption
by countrics whosc working conditions diffcr from thosc in
the United States of America and where substances and
processcs differ.

Ceiling vs Time-Weighted Average 1imits. Although the
timc-wcightcd average concentration provides the most sat-
isfactory, practical way of monitoring airhbornc arcnts for
compliance with the limits, there arc certain substances for -
which it is inappropriate. In the 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 response arc bust con-

" trolicd by a cciling “*C" limit that should not bc exceeded.

It is implicit in these dcfinitions that thc manner of sam-
pling to determine compiiance with the limits for cach
group must differ; a single bricf sample, that is applicable to
a “C” limit, is not appropriatc to the time-wcighted limit;
here, a sufficient number of samplces arc nccded to permits -
timc-wcighted average concentration throughout a com-
plete cycle of opcrations or throughout the work shifi.

Whercas the ceiling limit places a dcfinitc boundary
which concentrations should not be permutted to cxceced,
the time-weighted average limit requires an explicit limit to
the excursions that are permissible above the listed valucs.
The magnitudc of these cxcursions may be pegged to the
magnitude of the threshold limit by an approprnatc factor
shown in Appendix D. It should be notcd that the same
factors are used by the Committec in making a judgment
whcther to include or exclude a substance for a "C™ histing.

“Skin’ Notation. Listed substances followed by the des-
ignation “Skin"’ refer to the potential contribution to the
ovcrall exposure by the cutancous route includina mucous
membrancs and eyc, cither by airborne, or morc par-
ticularly, by dircct contact with the substance. Vehicles can
aitcr skin absorption. This attention-calling desinnation 1s
intendcd to supgest appropriate measurcs for the pievention
of cutancous absorption so that the threshoid Linit ix nov
invalidatea,

Mixtures. Speciai consideration shouid be aves also o
the application of the TLVs in asscssisig the hcalth nacards
which may bc associated with exposuie to mixtures 6 two
or morc substances. A brief discussion or pasic JousiGorL.
tions involved in developing thresnoid limir vald REECIAN
turcy, and mcthods for their developinent, areplilied by
specific cxampies are given in Appendix C.

Nuisance Particidates. In contrast to fHibropumic Jdusts
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 effcct on lungs and do not produce
significant organic discase or toxic cffcct when cxposures
arc kept under reasonable control, The nuisance dusts nave
also been called (biologically) “incrt” dusts, but thc latter
term is inappropriste to the extent that there 1s no dust
which does not evoke some cellular response in the lung
when Inhaled in sufficient smount. However, the lunp-tissuc
feaction caused by inhalstion of nuisance dusts has the
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tolivwme charsctenstes: 1) The architecture of the air
sptees remans intact, 2) Collagen (scar  tissuc) is not
formed to a sipnificant extent. 3) The tissuc reaction is
patontially seversible,

Excessive comeentrations of nuisance dusts in the work-
room air may scriously reduce visibility (iron oxidc), may
causc unpleasant deposits in the cyes, cars and nasal pas-
sages (Portland Cement dust), or cause injury to the skin or
mucous membranes by chemical or mechanical action per
s¢c or by the riporous skin clcnrsing procedures nccessary
for therwr removal,

A threshold limit of 10mg/m>, or 30 mppcf, of total
dust < 17+ quartz is rcmmmendcd for substances in these
categonies and for which no specific threshold limits have
been assigned. This limit, for a normal workday, does not
apply to bricl exposurcs at higher concentrations. Neither
docs 1t apply to these substances which may causc physiol-
ogie impairment at lower concentrations but for which a
threshold limit has not yet been adopted. Some nuisance
particulates are given in Appendix T,

Simple  Asphvxiants - “Incrt' Gases or Vapors. A
wimber of gases and vapors, when present in high concen-

rations in air, act primarily as simpic asphyxiants without"

ither significant physiolopic offects. ‘A TLV may not be
ccommended for cach simple asphyxiant because the limit-
ng factor 1s the avaitable oxygen, The minimal oxygen con-
cnt should be 18 pcreent by volume under normal atmo-
pheric pressure (cquivalent to s partial pressure, pO2 of
35 mm Hg). Atmospheres deficient in 0: do not provide
dcquate warning and most simple asphyxiants arc odorless.
everal simple asphyxiants present an cxplosion hazard.
«ccount should be taken of this factor in limiting the con-

ceafration of the asphyxiant, Specific example ar: listed in
Appendix IF,

Physical Factors. 1t is recopnized that such pliyoeal fac-
tors as heat, uliraviolet and ionizang radiation, humidity,
abnormal pressure (altitude) and the like may place added
stress on the body so that the cffcats from cxery at 2

- threshold limit may he altered. Mot of the < - act
adversely to increase the toxic responsc of a sub-tanc. Al-
thoupgh mast threshold limits have built-in safcty factors to
guard apainst adverse cffects to moderale devialinne from
normal cavironments, the safcty factors of most sub-tances
arc not of such a magnitude as to take carc of pro-., devia-
tions. IFor cxample, continuous work at temperatures about
90 for overtime cxtcnding the workweck more than 25%
might hc considercd gross deviations. In such in<tances
judpment must be cxcrcised in the proper adjusiments of
the tireshold limit valucs.

“Natice of Intent.” At the beginning of cach »-ar, pro-
poscd actions of the Committee for the forthcoming yvear
arc issucd in the form of a “Noticc of Intcndcd Chanecs.”
This Noticc provides not only an opportunity for comment,
but solicits suggestions of substances to be added to the hst,
The suggestions should be accompanicd by subsiantiating
evidence, The list of Intended Changes follows the Adapted
‘Valucs in the TLV hooklct.

Legal Status. By publication in the Federal Repister
(Vol. 36, No. 105, May 29, 1971) the Threshold Limit
Valucs arc now official federal standards for industriar air,

Reprint Permission. This publication may be reprinted
provided that written permission is obtained from the
Secrctary-Trcasurer of the Conference and (hat it be pub-
lished in its entirety. .

ADOPTED VALUES
Substance m‘) MM”}
Abotce : - 10
+ Acctatdchyde - 100 180
Acvtic acid - 10 25
€ Acctic anhvdride H 20
Acctonc 1,000 2,400
Acctonitrile 40 701
2-Acctylaminofiuorens — Skin : - AT,
Acctyvicne : F -
Acctylene dichloride, see I 2
Dichloroethylene - -
Acctviene tetrabromide , : 1 14
Actalemn . ! 0.1 0.28
Acrviamide — Skin EY - 0.3
Acrvionitriic — Skin . o-20 45
Aldrin - Skin - 0.28
Allvl slcohot - Skin 2 3
ANy caloride ’ 1 1
3 ANVl glycidyl ether (AGE) (10) (4s)
Allyl propyt dnulhde 2 12
Alundum (AL G ) - E,.
<. Ammnmplu’nyl’ Skin R - A“
2-Anunacthanol, sce Ethanolamine - . -
2-Amunapyridiac 0.8 2
© Ammoniz s 18
Ammaonium chlorice, flume - 0
Ammorium suifamate (Ammate) - . 10
A-Ariy}acciaty i0¢ ¥ 1
sev-Amyiacetace 128 650
Anihine - Skin [} 19
Annigine (o, p-isomers) - Skin - " 0.8
Antimony & compounds (as Sb) . - 0.§
ANTU (alpha naphthyl thioures) . - 0.3
Argon . . F -
Arsenic & compounds (as As) - 0.5
Arsine e 0.0' 0.2
Asphalt (petroieum) fumes - s
Azmphos methyt - Skin T 0.2
Barium (soluble compounds) e 0.8
Benzene (benzol) — Skin 3 lo”
Denzidine - Skin .- A
p-Benzoquinone, «=e Quinone , L - -
Benzoyl peroxide - B |
Benzyt chloride [ . 8.
BeryBivm R 0.002

OCCUPAMANAL HAZARDS/Avgurt 1973

{in Alphabetic Order) ys.« .

Substance ™ ppmt) mgmIb/
Biphenyl, sce Diphenyl - -

+ Bismuth telluride - 10

4+ DBismuth teliuride (se-doped) & - 5 -
Boron oxide - H
Boron trihromide 1 10

C Boron trifluoride ] 3
Bromine 0.1 0.7 .
Bromine pentafiuoride 0.1 0.7

. Bromoform — Skin 0.8 5

Butadicne (1, 3-butadiens) 1,000 2,200

4 Butanc so0 1,200
Butancthiol, sce Butyl mercaptan - -
2-Butanone 200 590
2-Butoxy ethanol (Iutyl Cellosolve)

- Skin 50 240
Butyl ncctate (n-butyl scetate) 150 710
scc-Butyl acctate 200 950
teri-Notyl acetate 200 280
Butyl alcohoi 10¢ S00
sec-flutyd nicohol %13 <89
tert-Butyl alcohol .00 500

€ Butylamine — Skin 13 .3
C tert-Butyl chromate (as CrO3)

- Skin - 0.1
n-Butyi glycidy! ether (BGE) 59 FRl¢
Butyl mercaptan 0.5 g
p-tert-dutyltolucne 17 SC
Caumium (Mctal duss and soiubie mu) - vl

*oC Cadmium oxide fume (as Cd) - 0.1
Calcium carbonate - E
Calcivm arscnate L - !
Calcium oxide . . - <
Camphor (Synthetic) . 2 02
Carbaryl {Scvin®) : i - s
Carbon bilack ., : - 1.8

¢¢ Carbon dioxide - $,000 9,000
Carbon disutfide —~ Skin ' 20 50
Carbon monoxide $0 58
Carbon tetrachioride — Skin 1o 65
Celluiose (paper fiber) -
Chiordane — Skin - 0.5
Chiorinated comphene ~ Skin - 0.8
Chiorinsted diphenyl onide - 0.8

B



Subhstance 9/ m.‘b[
Chiorine . | B 3
Chioome dhinakde 0.1 0.3
€ Chiorine trifimoride . 0.1 0.4
€ Chiormacetatdehrde : 1 ]
- & = Chlotoacctnphenone

(prhenacyvichloride) 0.08 | 0.3
Chlotobenrene {monachintobentens) - . 78 3so0
o-UChilarobenzylidene malononiteile .

(OCHAD - Skin 0.0 0.4
Chlotahromomethane 200 " 1,080
2-Chlore-1, 3-butadicr: see ’

Chloroprene = - - -
Chlotudipheny! (427 Chiorine) ~ Skin - 1
Chlorodiphenyl ($47. Chlorine) - Skia  © - 0.5 '

1-Chilorn, 2, X epoxy-propano, 000

Fpichlorhydrin . - -
2-Chtorocthanol, see Ethylens

chlorohvdrin - -
Chlorocthylene, see Vinyd chloﬂdo - -

+ Chloroform (trichloromethane) 28 120
1-Chloro- 1-nitropropane .. 20 100
Chloropicrin 0.1 0.7
Chloroprene (2-chioro-1, 3-butadiens)

- Skin . 28 . 9
Chromic acid and chromates (ss CrOg) - 0.1
Chromium, sol. chrontic, cbtom

salts as Cr. - 0.5

se Metal & insol. salts ' A” (I.O)
* 4 Coal dust (bituminous)
(Respirabic dust fraction < $% . K
quartz) (16> 85 quartz use : e
respirable mass formulas) N - -2
Coat tar pitch volatiles N -
(benzene soluble fraction) ! '
anthracenc, BaP, phenanthrene, « 10 .
acriding, chrysens, pyrene) A 0.2
Cobalt, metal fume & dust - 0.1
** Copper fume . - 0.4
Duscts and Mists . . - 1
Corundum (A130y) . - E
¢ Cotton Dust (raw) - (1)
Crag~ herbicide - 10
Cresol (all isomers) — Skin 5 22
Crotonaldehyde 2 6
Cumcene - Skin ' 50 245
Cysnide (as CN) — Skin - ]
Cyanogen 10 -
Cyclohexane 300 1,050
Cryclohexanol $0 200
Cyclohexanonc 50 200
Cyclohexene - 300 1,015
Cyclopentadicne ‘ 78 200
2,4-D . - 10
DDT * - 1
DD VP, see Dichlorvos -
Decaborane — Skin : . 0.08 0.3
Demcton® — Skin { Sl - 0.1
Diacctone alcohol (4-hydroxy- 2l )
4-mcthyl- 2-pentanons) - 80 240
1, 2-Diaminocthane, see :
Iithylenediamine - -
Dixzinon —~ Skin - 0.1
Diazomethane 0.2 0.4
Diborane 0.8 0.1
<« 1, 2-Divromocthane (ethylone
athromide) - Skin 20 148
Dinrom™® - K
* 2-N Dibutylanunoethenot — Skin 2 14
Dibuiyl phosphate 3 s
Dinutyiphthalate - 5
C Dicnloracetylene Q.8 0.4
€ o-Dicnloronenzens 50 300
p-Dicniorapenzens 7S ‘50‘,
®® Dichiornbenzidine — Sxin - At?
Dnchmr rdifluorometnane 1,000 ' 4,950
, 3-Dichloro-5, 5-Dimethyl hy‘lﬁtﬂll - 0.3
+ 1, 1-Dichlorocthane 200 820
2-Dichlorocthanc R R 80 200
I. 2-D|ch1moclhy|=ne 200 7%0
4 Dichlorocthyi cther — Skin ) s 30
Dichioromethane, see Methylene: ° .
chloride . - -
. DichlnromonofNuoromethane * 1,000 - 4,200
€ 1, 1-Dichioro- | -nitroethane 10’ (1]
1, 2-Dichltoropropane, see . O
Propylenedichioride ot - " -
Dichlorotetsafiuorosthane . 1,000 7,000
Dichlorvos (DDVP) - Wl C C - o 1
' Dieldrin ~ Bkin . R - o 028 .

Suly.tanca

Dicthylanine
Dicthylaminn cthanat — Skin
1hcthylene triamine — Skin
Ditthylcther, sve Ethyl ether
Biluorodihromomcthane
Diptycidyl ether (DG
Dihydraxyhenzene, see llydroquinone
Diiseshannt yi hetone
Dilvopropylamine — Skin
Dimcthaxymethanc, sec Mcthylal
Dimcthyl acctamide — Skin
Dimethylamine
4. Dimcthylaminoazohenzene
Dimethylaminohenzence, see Xytldene
Dimethylanitine (N <imethylanitine)
- Skin
Dimcthythenzene, sce Xylene
Dimcitiyl 1, 2-dibromo. 2-dichliorosthy!
phasplute, see Dibrom
Dimcthylformamide — Skin
2, 6-DYimcthylheptannne, see
Diisobutyl kctone
1, 1-Dimcthythydrazine —~ Skin
Dimcthylphthatate
Dimethylsulfate - Skin
Dinitrohenzence (oll isomers) -~ Skin .
Dinitro-o-cresol — Skin
Dinitrotoluene — Skin
Dioxanc (Dicthylene dioxide) - Skin
Diphenyl
Diphenyl amine
Diphenylmethane dilsocyenate (see
Mcthylene hisphenyl
isncyanatc (MDI)
Dipropylene glycol methyl ether
— Skin
Diquat )
Di-scc, octyl phthalste (Di-2-
cthylhexylphthalste
Emcry
Endosulfan (Thiodan®) — Skln
Endrin - Skie -
Epichlorhydrin — Skin
EPN — Skin }
1, 2-F.poxypropane, see
Propylencoxide
2, )-Epoxy-1-propanol, ses Glycidol
Ethane
Ethancthiol, sce Ethylmercaptan
Ethanolaminc
2-Fthoxyethanol — Skin
2-Iithoxycthylscciate (Collosolve
acctate) - Skin
Ethyl acetate
Ethyl acrylate — Skin
Ethyl alcohol (ethanol)
Ethylamine
Ethyl scc-amyl ketone (S-methyl-3-
hcptanonc)
Ethyl benzene
Ethyl bromide
Cthyl butyl kctone (J-Hoptmm)
Lthyl chloride
Uthyl cther
thyt farmate
Lihyl mercaptan
LEthyi siltcate
Zthyleae
Ethylene chucronydrin — Skin
Ethyicncuiamine
Ethyicac dibromide, sce
1, 2-Dinromocthane
Ethylence aichioride, sce
i, 2-Dichlorocthune
Ethylenec giycol dinitrate andjor
Nitroglycenin - Skin ,
Ethylene glycol monomethyl éther |
acctate (Mcthy! cellosolve
acctate) — Skin
Ethylene glycol, particulate
Ethylenc giycol, vapor
Ethylene imine — Skin
Ethylcne oxide
Ethylidine chlorids, ses |, I-
Dichloroethane
N-Ethyimorpholine ~ Skin
Ferbam .
Ferrovansdium éust
Fivotide (e )

enm®/
24
10
i

100

0.§
28
-

10
10

0.5
(1}

.100
0.2

0.2%

25

100
0.5
$0 -

20

mg/taib)

78

s0

4

860
2.0
150
20
s
18
A

(74
o
OO =0 ==
L

40
1.400
100
1,900
18

130
418
390
230
2,600
i,200
300

asc

ie
s

120
10
260
i
90

94
10
1
.5
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sahvianes m"
? luonenn []
Toorotrichioramethane 1,000
tacmakdchyde 2
Farmic acid s
Cwrfural - Skin s
Furfury | alcohol (s0)
Gasolinge -
Gornuninm !t“_’rnhylkldo (Germane) 0.3
Gl fibrous 7 or dust . -
Givecnn mist -
Ghecidol (2, »-Epoty-t-propenel) ) $0
Gty enl monocthyt ether, see

Y-Fthoxyethanol -
Geaphite (Synthetic) -
Guihinn® see Azinphosmethyt -
Gypem -
Thafnium -
Hehum F
Heptachior — Skin -
Heptane (n-heptane) s00
Hevachloeoethane = Skin i

Hevachinronaphthalens = Skin -

Hevafluontoaccetone o.t
licvane (n-hexane) $00
2-1leannnc 100
ttenone (Methy) isobutyl ketons) 100
sec-llevylacetate 50
Hydrazine - Skin :
Tihvdropen

1
F
Ttvidropen bromide 3
Hhddroren ehionde 5
Hvdropen cyanide - Skin ([
thdrowen flugride 3
Hivdrogen perexide 1

0.

Hyiiragen sclea,de

hvirozen sulfide 10
hivdroyunonce N -
indene 10
Indium znd compounds, s In -
Todine 0.1
Iron oxide fume . -
Iron pentacarbonyi ‘ - 0.01
Iron «alt<, soluble, as Fo ’ -
isoamyl acetate g 100
Isozmvl alcohol . 100
Isobutyvl acctate L 150
1sabutyl atcohol ' 100
fsoplhiorone c -
isopropyl acctate 250
Isopropyl aicohol T 400
Isopropylamine [
Isopropylether 250
Ikapropyl glycidyl sther (IGE) $0
wanhin . -
Ketene 0.8

Lcad, inorganic compounds fumes &

dusts -
Lead arsenste -
Limestone -
Lindanc -
Lithium hydride -
L.P.G. (Liquefied petroleum gas) 1000
Magnesite

Marnesium oxide fume
Maiathion — Skin

M.lcic aniydride vas

Mangunese and compounds, sy Mn =~
Marbic -
Mercury (Alkyl compounds) — Skin =
Mercury (Al forms except stkyl) - -
Mceatvi oxide 25

Mcthane F
fetnancthiol, see Methyl mercaptan -

Netceaveator -
oo yetiiunoy — Skin

KM celinsalve), 25
Mcthyl acetate 200
Methiyl acetylene (propyne) 1,000
Mcthyl acctylene-propadiens minfere

(MA M 1,000
Metlryf acrylate — Skin A 10
Mcthylacrylonitrite ~ Skin B |
Mcthylal (dimethoxymethsne) 1,000
Mcthyl slcohot (methanol) 200
Methylamine 10
Methy! smyl slcohol, see Methyd

isobutyl cetbinol U -
Methy! 2cysnoscrylete . 2

Methy! isoamy! ketone 100

80
510
1,650

1,800
as

3
3,100
12

473

e 11N

Subistancn ppm?/
Methy! (n-amyl) ketone

(2-tieptanone) 100
Methy) bromile — Skin 18

Methy] hutyl ketone, see
2-Meranone
Methyl cellocnlve — Skin see -
2-Moethosyethano! -
Methyl cefinsnlve acetats — Skin, seo
! (hylene riycol monomethy!

Yher aevc et . -
| Y L 100
L vi chloroferm 10
[ vicyclonexane nn
t vieyclohe xanol 50
. thylcyclohcxsnone — St° S0
P cleyclopeatadienyt = - -eae

“athonyl (as Mn) "7 0.1
H 1 demeton - Skir -
' viethytketone (MUK + -~ 3-Butsnone -
Mot ¢! formate 00
Me 1l vl indide - Skin s
Mcihyl isobutyt carbinol = Skin 25
Mcthyl isohutyl ketone, see Hexone -
Methyl isicyanate — Skin . 0.02
Mcthy! mercaptan 0.5
Mcthyl methacrylate 100
Methyl parathion — Skin -
Mcihyl propyl ketone, see 2-Pentanone -
Mcthyt silicale s
<& Mcihyl styrene 100
Mcthylene hisphenyt isocysnste (MDI) 0.02
Mcthylene chloride (dichloromethene)  (500)
Molybdenaum

(sofuble compounds) . -
(insolubtc compounds) -

Monomethyl aniline - Skin 2
Monomecthyl hydrazine -~ Skin 0.2
Morpholine — Skin 20
Naphtha (coal tar) 100
Naphthalene 10
g Naphthylamine -
Neon

Nickel carbonyl

Substance ”,,,c)

Nickel, mctsl snd soluble compounds
{as Ni) -
Nicotine — Skin -
Nitric scid - 2
Nitric oxidc 25
t
1

" p-Nitrnaniline ~ Skin

Nitrobhcnzence -~ Skin .
p-Nitrochlorobenzene — Skin ) -
4-Nitradiphenyi . -

£ crocthane 100
Netrogen 1
Nitragen dioxide 5
Nitropen trifluaride 10
Nitraplycerin — Skin 0.2
Nitromethane 100
aprorsne 25

Biroprog 28
N-Nitrasodi- -\ lamine

(dimeths 199t seopmine) - Skin -
Nitrocotuene — Skin s
Nitrr.*iizhMoromethens, 400

Cliloropicrin -
Mtraus oxide T
Cctachloronasphtheleav — Skin -
Ocnuane . 400

Oil mist, vapor
Osmium tetroxide
Oxubic and
Oxyzen difluoride
Ozone

Git mist, particulate |, .
Ty

Paraquzt — Skin
Parathion ~ Skin -

Pertitc .-
Pentaborane 0.
Pentachioronsphthalens -~ Skin . -
Pentachiorophenol ~ Skin -
Pentaerythrito! -
Pentane $00

. 2-Pentsnone 200
Perchlotocthyiene 100
Perchloromethyl mercaptan . . 0.5
Perchiocy! Nuoride 3

w
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Xylidino — Skin

Yttrium

Zir.c chlovide fume

Zinc oxide fume

Zirconium compounds (as ir)

NOTES

Capital letters rever 10 uppencics
* 1972 Addition
*e Sec aotice of intended changes
+ 1973 Addltion

Substance pome) mg/mdb,
Tetrachlornethyiene, see
Perehnrocthylene - -
Teirachlorome thane, sce Carhon
teirachiloride - -
Teteachloranaphthalene — Skin - 2 I
Tetracthyl lead (a3 Ph) — Skin - 0.100"
Tetrahydrofuran R 200 $90 "
Teleamcethy) lead (a2 Ph) - Skin - 0.180 )
Tetramcthyl succinonitrile — Skin 0.9 3
Tetranitromethane [} 8
Tetryl (2, 4, 6-trinitrophenyl- ¢
mecthyinitramine) — Skin - 1.8 -
Thallium (snluble compounds)
=5kin (as TY) - 0.1
Thiram® - s
Tin (inorpanic compounds, except
Snll‘ and SnO2) s Sn - 2
Tin (nezanic compounds) - Skin
(as Sn) . - 0.1
Tin nxide - 1 5
Titanium dioxide - FE
4 Tolucnc 100 37s
€ Toluenc-2, 4-diisocyanste 0.02 0.16
o-Toluidine s 22
Toxaphene, sce Chiorinated camphend . - -
Tributy! phosphale - s
1, 1, 1-Trichlorncthane, see
Mcthyl cirloroform - -
1, 1, 2-Trichiorocthane — Skin 10 45
Trichiorocthylene 100 §3%
Trichiorome thane, sce Chloroform - -
Trichtoronaphthalene — Skin - s
1, 2. )-Trichloropropsne 50 300
$, 1, 2-Trichtoro 1, 2, .
2-triNvorocthsne 1,000 7,600
Tricthylamine 25 100
‘ Trifluoromonobromomethane £,000 @, 0C
Trimcthyt benzene 25 2126
2, 4, 6-Trinitrophenol, see
Picric acid - -
2, 4, 6-Trinitrophenyimethyinitramine,
see Tetryl y.oo.. . - -
Trinitrotoluene — Skin - 1.5
Trinethocresyt phosphate - 0.1
Triphcenyl phosphate - 3
. Tungsten & compounds, as W
Soluble - i
Insoluble R [
Turpentine 100 560
Uranium (nstursl) soluble & insoludle
compounds, as U - 0.2
Vanadium (V30g), s V
Dust - 0.5
°c Fume - 0.08
Vinyl acetate 10 h 1o
Vinyl benzene, seo Styrene - -
® Vinyl bromide 250 1,100
Vinyl chloride 200 770
Vinylcyanide, see Acrylonitrile - -
Vinyl toluene 100 480
Warfarin - 0.1
®* Wood dust (nonallergenic) - 1
Xylene (xylol) 100 435
4 5

8) Parts of vapgr or gas per miliorn parts of contarmunaied sic by

Suintawe spm®/ mgmIb)
Peitolenm Pictillates (naphthe) ”I2 -
Mienol  Shin H 19
P Phyoviene diamine - Skin - 0.1
Phenvl cther (vapot) ] 2
Ihenat ether-Dipheny! mixtues (vaper) 1 ' 7
Fhenslethylene, see Siyrene - -
Phenvt giveidvl ether (PGE) 10 60
Fhens ihvideazine - Skin . 8 22

4C Plirnviphocphine . 008 .. 0.28
Vhenothinzine - Skin * - s
Phoalpm (Mcvinphnsu’ - Skin . - ' 0.1
Fhosgene (carbanyl chioride) ce B N | S 0.4
Phosphine 0.3 0.4
Thocphoric acid . - 1
Fhocphorus (vellow) - . 0.1
Fhasphoms pentachoride - ]
Phicphoras pentasulfide - 1
hocphorus trichioride o.5 |
Thihatic anhydelde 3 12
Ticne aad - Skin - 0.1
Prail® (2-Pwvalyl-1, 3-indandions) C - 0.4
Placter of Paris - E
Platmum (Sohihle Ssits) as Pt - 0.002
Folvchlorohiphenyls, see

Chlorodiphenyls - -
Polvictenfinoroethylens decomposition
products - ' Bl
Propanc F -
8 reopintactone - A’
froparevi alconol — Skin : 1 -
n-P'ropyi acetate 200 840
Mropyl alcohol . 200 s00
n-Teospy] nitrate . 25 110
Propyiene dichloride (1, 2- '
Dichloropropane) 75 3so
* Iropviene giycol monomethyl ather 100 360
fropylene imine — Skin 2 H]
Prapyviene oxide 100 240
Propy nc, sce Methylacetylone i -, -
Pyrethrum =" s
Pyrndine . s . 18
Quinone .0l 0.4
RDX - Sxin - 1.5
Rhatium, Mctal fume
and dusts(as Rh) - 0.1 .
Soluble satts - 0.001 .
Konnel - 10
® Roan Core Solder, pyrolysis products
{a¢ formaldchyde) - 0.1
Rotenone (commercislt) - s
Roug? - E
Sclenium compounds (as Se) - . 0.2
Sclenium hexafluoride . 0.08 0.4
4+ Silicon - 10
Silicon curbide - ' E
Silver, metal and soluble compounds 1 - 0.01
Sodium fluoroacetate (1080) — Skin [ 0.08
® Sodium hydroxide o=t 2
Starch ’ - E
Stihine 0.1 0.8
Stoddasgi solvent 200 1,150
Strychnine - 0.3
Styrcae (Monomer) (Phenyl sthylene) 100 420
> Subtilivins (Proteolytic enzymeo '
as 100 pure crystalling
crsyme’ - 2.0003
JuCrosc -
Sulfur Jiesade 5 13
SuliLr hexafluoride 1,000 @000
sulfuric ucin - 1
Suliur moavcmonae 1 &
Suifur pentafuoride 0.028. 0.28
Sulicr tetrafivoride o.1 0.4
SuMury! fluoride [ 20
Syste«, sce Demeton® - -
2,4, 87 - 10
Tantalum C - ]
TEDP — Skin N - 0,2
TeNon® decomposition products - D‘
Tellurium . - 0.4
Telturium hexafiuoride o 0.02 0.2
TEPP ~ Skin . o - . 0.08
Terphenyls ’ ! | S s
1,1,1, 2-Tetrachioro-2, ot
; 1-difuoroethane ) 5, 800 © . 4,170 .
§s1, 2, 2-Tetrachioro-1, = : .. .
2-difluoroethane : - 00 4170 .
M e By 2, 2-Tetrachiorosthans et R
. - Sk . . o Y IS 38

. -

votume ot 25 C and 760 mm. Hg. pressure.

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

d) An stmospheric concentration of not more than 0.62 ppm, of
personal protection may be necessary 1o svold headache,

e) <$-7um in dlameter.

1) As ssmpicd by method that does not coliect vapor.

8) According to snaiyticsily determined composition.

h) For contro! of gencral room efr, biologic monitoring is essentisl
for personnel control,

‘| Rediosctivity: For permiasible concentratlons of radioisotopes in

[| abe,. 008 U.5. Department of Commerce, Natlons) Burcau of Stan-
darde Handbook 69, “Meximum Permissible Body Burdens snd

E



Mavimum Peenteable Conerateations of Radionaclides in Air and in
Water for Ocenpatleonal | sposore,” June &, 1969, Also, sce LS,
Department of Commerce, National lneeay of Standacds, Hand.
Rook 80, “Termissible Doce from External Sonrees of lonizing Radl-
wian,” September 24, 1954, and addendum of Apefl 15, 1958, A
teport, Nacde Radintion rotection Criteria, published by the Nation.
H Committee on Radiatlon Peotection, revises and modernizes the
toncept of the NCRT standerds of 1954, 1957 and 1958; ohtainable
1s NCRT Rept. No. 39, P.O. Dox 4867, Washington, D.C. 20008.

MINERAL DUSTS

ubstance ln.a'.p.e.'.”

ALICA

Ctistobslite, Crystailine N Uso onc-half the value
calculated from the

count or mass formules

for quartz.
Amotphows, inctuding neturs!
distomaceous sert 20
sarts TLV in rpcf:
MO
% quartz + 10
' TLYV for respirable dust
'. in ‘me/m*;
10 mnqu'
'm chmrulv C quarte
TLV for “total dust,”
respirabic and non-
+ regpirable:
30 mglmJ
quartz +
ica, fused Use quart: formuiae.
dymite Use one-hall the vsiue
calculsted from formules
' for quarts. '
LACATES (<% quartz)
Asbestos, sll types -
Mica - 20
Perhite 30
rortiand Cement 30
Soapstone 20
Tale (non-asbestiform) 20
Tale (fibrous) use asbestos Himit -
Tremolite (sce Talc, fibrous) -
Graphite (naturst) 18

ee Notice of Intended Changes for Mineral Dusts.

JISANCE PARTICULATES 30 m.p.p.c.f. of 10
.¢ Appendix E) mg/m? of total dust
1% quartz

nversion factors
wpcf X 35.3 = million particies per cubic meter
= particles per c.c.

Miliions of particles per cubic foot of sir, based on impinger
samplcs counted by light-field technics.

The percentape of quartz in the formula is the amount deter-
mincd from sirborne namples, except in those instances in which
oather methods have been shown to be applicable.

Both concentration end percent quartz for the application of
this limit arc to be determined from the fraction passing o sizo-

selccior with the following charscteristica:
Aeroaynamic
Diameter (pm) % passing
{unit dcgn:y sphere), seiector
N2 . 90
2.5 s s
3.5 50
5.9 25 .
16 0

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

NOTICE OF INTENDED CHANGES
{for 1973)

These substances, with thcir corresponding values, comprise
se for which either 3 timit has been proposed for the first time,
for which o change in the "*Adopted" listing has been proposed,
both cascs, the proposed limits should be considered trisl limits
t wilt tematn in the listing for & period of at least two years. If,
it two yesrs no evidance comas to light that questions the sppro-
iteness of the values hereln, the valuse vill be réconsidered for

the “Adnpied™ Jat. Documentetion is avellable for each of these
substances.

Subsiance poms/ mg/M 12/
+ Rnypon - 0.5
+ Caproinctsm (2-Oxohexsmethyleniming)

Dust - 1
Vapor s 25
4 Carbafuean — Skin - 0.08
®* Carban tetrahrnmide 0.1 1.4
® Cesium hydroxide - 2
* (alechol * 1 4.5
* Chioradiftluromethane 1,000 3,500
4 bis-Chinromethy] ether .- Al
' ¢ Chinramethyl cther - . aAl®
® Chioropyrifos (Dursban®) — Skin - 0.1
+ o-Chloratolucne 50 -
® a-Chlorastyrene 0 F L3
® Clopidol {(Coyden®) - 10
* 2.Chloca-6-(trichloromethyl)
. pyridine (N-Serve®) - in
* Crufomate (Ruclene®) - 5
« Cotton dust, raw - 0.a™
+ Cyclohcxytamine 10 40
* Dicyclopentadicayl ron - n
®* Dicthy) phthaiate - s
3.5-Dinitro-o-tolusmide (Zoslene®) - 5
+ Dimcthyl sulfate — Skin . - Al
+ Dioxane — Skin 50 -
+ Disyston — Skin - 0.1
4+ Ethylidcne norbornens 0.2 0.6
* Formamide - 20
Futfuryl alcohol t s 20
4+ Hexachiorocyclopentsdiene ,, -0.01 0.1
Isophoronc - 10 ss
+ Menrancse cyclopentadienyt
tricarhonyl (as Mn) — Skin - 0.1
+ 4-4"-Mcthylene bis (2-chloroaniliine)
~ Skin 0.0% A?
4+C Methyilene bis (4-cyclohexylene
isocyanate) 0.01 0.11
+ Mecthylene chloride (Dichloromethane) a50 890
* Mcthylcthyl ketone peroxld’ . cCo.2 1.§
Mincral wool fiber . - E
+ Phorate (Thimet®) — Skin . - 0.08
Picloram (Tordon®) . - 10
® . Potassium hydroxide - C2
+ Sllicon tetrahydride (Silane) 0.5 0.7
* Tricyclohexyl tin hydroxide
(Plictran®) ' - H
® Vinylidene chloride 10 40
+ Zinc stearate - E

NOTES

8) Parts of vapor or gos per million parts of contaminsied sir by
volume at 25°C and 760 mm. Hg. pressure.

b) Approximate milligrams of particutate pcr cubic metcr of air.

m) Lint free dust as measured by the vertical-elutriator, cotton-dust
sampler describcd in  the Transactions of the National
Conference on Cotton Dust. J,R. Lynch, pg. 33, May 20, 1970.
Capital letters refer to Appendices.

+ 1972 Revision or Addition

®* 1973 Revision or Addition

CHANGES IN ADOPTED VALUES -
TENTATIVE LISTINGS

All changes thar ere recommended are based O COCUMENtEs
evidence which is'aveilable from th:c “hairman.
Froa: To )
6.2 i fid C 2.05 mg/mv
Doc. ‘aentstion to permit TLV of
17,000 ppm provicec cerimir <1
ttated medicai eriteria are oo ..

Substarce
Cadmium oxiae fume
Carbon dioxide

visChloroetayl ether C 15 ppm L-hE
Copper fume 0.1 mg/m3 0.2 mg/m3
tron Oxide fume 10 mg/m3 s mg/m3
Paraffin wax fume ) mg/m3 2 mg/m3
Sodium hydroxide 2 mg/m? C 2 mg/m®
NOTICE OF INTENDED CHANGES
MINERAL DUSTS
Supstence ‘ TLV .
Asbestor ' o )
(AR typs) A i:l;;rgﬂlaw in

F



o Novir Use resparabic mass
. foemaula for quartz,
poli Usc reaprrablc mass
farmuia for quarte.

v detcemined by the membeane filter method at 400-450 X
senification (4 mm ohjective) phase eontrast Niumination,
wmeenteations § fibersfmi hut not 10 exceed 10, may be
tmitted for 1S-minute periods esch hour wp to five times
My,

2 Revinlon or Addition

NOTICE OF INTENDED CHANGES
APPENDIX A

Carcinogens

Committee lists below thase substances in industrial use that

coven carcinopenic in man or have induecd cancer in animals
experimental conditions, Present listing of thoase substances
igenic for man takes two forms, those for which a TLV has
ccinned (1a), and those for which environmentsl conditions
st heen sufficicntly defined to assign 8 TLV (1b}.

man Carcinogens — Subatances known to be occupational
“mogens with an assigned TLV: Ashestos, 5 Nibers/cc>Sim in
sth: certann insoluble chromates, 0.1 mg/m3; Coal ter pitch
wilcs, 200 pph; Nicket carbonyt, 1 ppd.

nan Corvinogens — Substences known to be occupations!
moyrens without sn sssigned TLV:

nunodipheny!

suhine & oate salts

‘hloromethyl cther

sromethyl ether

-Naphthylaminge

tradiphenyl

¢ SUDSLINCCs (0 1 b, RO exXposure or contact hx any routc,
wry, skt or oral,as detceted by the most sensitive methods,
permitted. “No exposure contact’ means hermitizing the
nr opceration by the best practicable engincering methods,
tecting the worker by proper equipment that will insure
no cnntact or entry of the carcinogen by sny route.

rimental Carcinogens — Industrisl substances found to be
neh potency in inducing tumors under experiments!
inons in ammals:

“tyvinunofivorene
Wichlorobenzidine
wihyiaminoazobenzene

thyl sulfate

cpimine

fcthyicne bis (2-Chloroaniline)
rosodimethylamine
ropiolactone

» above, worker cxposurc by all routes should be reduced
imum in light of the warning of the potency of these
s to induce tumors in animals. “‘Reduced to a minimum®™
traordinary care shall be taken both in manufacture and in
so that worker cxposure by all routes is kept to an
* minimum.

APPENDIX B

‘mrafluorvctinyicne®  Decomposition produces. Thermal
wposition of the fluorocarbon chain in sir leads to the
non of oxidized produca containing carbon, fluosine and
n. bBodadse chese proaucis decompose in part by hydro-
v olksline soiution, they can be quantitativeiy decesmined
4t Tluonide 1o provige an index of expesure. No TLV is
mended pending octecmination of the toxicity of the
18, but air concenirations should be minims!.

ne andjor Perrotewm Oistitlates. The composition of these
3y varnes greadly and thus a singic TLV for sll iypes of
natenis s G o sonpes applicable. In genceral, the sromatic
aroon content wil aciermine what TLV applies. Conse
v the content of benzene, other sromatics and sdditives
be determined to srrive st the appropriste TLV (Elum.
AH.AL 24: 99, 1963).

mes: Algoflion, Fluon, Halon, Teflon, Tetran .

APPENDIX C

3SHOLD LIMIT VALUES FOR MIXTURES

ro or more hazardous substances are present, ther com-
t, vather than that of cither individuslly, should be given
nsiderstion. In the absence of information 10 the con-
fTects of the different hazsrds shovid be considered ss
vt ls, i the sum of the following fractions,

1 U <
¢ -4 ...
D AR
excecds unity, then the threshold limit of the mixture shonld he
consitdered as heinpe exceeded, €y indicates the ahvopved atme g hre.
Ie econcentration, and T, the corrrsponding threchold bt (Ccn
Exampic 1A.a. ond 1A.C.).

Exceptions to the ahave rulc may he madc when there s pond
reason 1o beticve that the chief effects of the dilicrent harmful
auhstances are not In fact additive, bul indrpendent as when purely
tocal effects an different orpans af the hody are produced hy the
warinus companenta of the mixture. In such cascs the threshald limit
ordinarily s exceeded only when at teast anc member of the serics

[§
(%0 or o-rg-eu)
itself has o wnlue exceeding unity (See Example 1 A c.).

Antagonistic action ar patentiatian may accur with some combi-
aations of atmaspheric cantaminants, Such cas st preent moast bhe
determined individually, Potentinting or antaponitic oont are fing
nccessacily harmful by themselves. Potentiating eff-ces of cxpooure
to such apents by routes other than that of inhalation s avo pooe
iMe, c.g. imbibed alcohol and inhaled narcotic (trichlarnctiiylene),
Potentiation is characteristically exhibited at high concenirannny,
less prohably at low.

. When a piven opcration or process characterishically cmit< 5 num.
ber of harmful dusts, fumes, vapors or gases, it will frequectiy e
only feasible to attempt to cvaluate the hazard by meacurcmenar of 5
single substance. In such cases, the threshold limit used for tnes
substance should he reduced by s suitahle factor, the mapnitusd: of
which will depend on the number, toxicity and rclative quantity of
the other contaminants ordinarily present.

Examples of processcs which are typically associated witn two o)
more harmful stmosphcric contaminants are welding, sutomobiie
repais, blasting, painting, Iacquering, certain foundry operstions,
diese! exhgusts, etc. (Example 2 in 1A.s.).

THRESHOLD LIMIT VALUES
FOR MIXTURES

EXAMPLES

31A.a. General casc, wherce air is analyzed for each component:

& Additive effects. (Note: It Is essential that the atmosphere
be anslyzed both qualitatively and quantitatively for each
component present, in order to evaluate comphiance or

' moncomplisnce with this calculsted TLV.)

C, C; C
Ariariary
Exsmpls No. 1! Air contains § ppm of carbon tetrachloride (TLV =

10 ppm) 20 ppm of ethylenc dichloride (TLV = 50
ppm) and 10 ppm of ethylene dibromide (TLV =
25 ppm)
Atmospheric concentration of mixsure = § + 20 +
10 = 35 ppm of mixture

5 25 + 20 +20
50+7s0 so zs =13

Threshold Limit is excccded. Furthermore, the
TLV of this mixture may be calculated by reducing
the total fraction to 1.0; L.c.

TLV of mixtuic -~

=17 PPt
2xample No. 2: Air contains 200 ppm of nexarc (7LV = 500 ppmy
100 ppm of mcthylene enoriue (TLV = 500 ppm)
unG 20 ppm of perchlorocthyicne TuV = 106G

ppm)

Atmospheric conceniration of mix.ure = 200 ~
100 ~ 20 = 320 ppm of mixiuce

200 100 20 200+10G+100 <00
500 * 500 *100 ~ 500 =350 F 0.0
Theeshold Limit is not exceeded. The TLV of this

mixture = 320
0.8 = 400 ppm

IA.B. Special case when the source of contaminant is 8 liquid mix-
ture and the atmospheric composition is assumed to be simi-
far to that of the original material; e.g. on a time weighted
sverage exposurs basis, all of the Hquid (solvent) mixture
eventuaily evaporstes.

- Additive effects (spproximate solution)

§. The percent composition (by weight) of the liquid mix-
ture s known, the TLV; of the conatituents must be lis-

tod In mg/m?.

G



hlm['hnc num:mrnu showuld e calibrated, in the laboretory,
Jor responce (o this specifie quantitative end quaNistive olr-
vpnr misture, @t also ¢ fractionsl concentrations of this
mixtirg; ce. /2 the TLV: 1110 Ne TLV; 2 X the TLV; 10 X
the TLV: etr.)

LV of mixiwre =

1
T Ty TG ¢ T
zemple No. 1: Liguid solvent mnuho (ty nmn) 0% heptane
(TLY = 2000 mg/m ; 0% mhmm chioride
(TLV = 1740 mgmmd) 3 0% perchlorosth ylone
(TLV = 670 mg/m3)

LV of mixture =

o cudor fo it comgitanee with this 11V, field ,
i
!

1
0n< o+ 02"
20007740 * 670

! ]
1003 +.00087 + .0003 = .00072"

390 mg/m?

this mixtuee: $0% or 695 mg/m? is heptane, 30% or 417 3
is mcthylene chioride end 20% or 1‘" mg/m? b
perchlorncthylcne

ese values can be converted to ppm ss follows: - N

nang -~ ’

2000 mg/m3 = $00 ppm
tmg/md = 0.25 ppm
69S mg/md = 174 ppm
thylene chloride -~
1740 mg/m3 = 500 ppm
t mg/md = 0.287 ppm
~417mg/m3 =119 ppm

thioroethyiene ~
$70 mg/m> = 100 ppm
I mg/m3 = 0.1 ppm
278 mg/m3 = &2 ppm

TLV of this mixture =
174 4+ 119 + 42 = 338 ppm.

L Indcpcndent effects.
Air contains 0.15 mg/m3 of lesd (TLV,0.2) sad 0.7 mg/m?
of sulfuric acid (TLV,1).

0.18 0.7
0.20% 0.78; | =0.7 .

Threshold limit is not excceded.

. Genersl Exsct Solution for Mixtuses of N Components With
Additive ENfects and Differsnt Vepor Fremsures.

c. C
(1)11-‘1»;-‘...‘%:..;
l .
(DC +Cye...4Co oK™ o

< C.
(z.n+4+‘.;.;f-|. _
By the Law of Partis| Pressures, - . |
}Cy =apy, |
and oy Raouit's Law, '
re; = Fpy
Comhune {3) ana (4) to odain
W&, TuF P S
»nmomn.g \1) (2, l)ma \:)b\i“ obtain i

o nee
and iolvm‘ fo

)T= || :‘ ...*Fup. : . .
—*EJ- -4‘-‘;“‘4 o e

i
or_=nF;p,°
z

DTt o
z .

T o

T ~ Threshold Linnt Vatue in ppin.

C — Vapor concentration in ppm,

p Vapor presswre of component in solution,
p® — Vaper pressure of pure component,

F — Mol fraction of companeat in anlution,

8 — A constant of proparticnality,

Suhbscripts 1, 2,...0 relate the abnove quantitics to compo-
nends B, 2,. .. N, reapeciively,

Subscript ) refers to an arhitrary componcnt from | to n,
Absence of subscript selatcs the quantity to the mixture.

1B.5. Solution to be spplied when there is 8 reservoir of the salvent
mixture whose composition dnes not change spprcciahly by

svaporstion,
Exact Arithmetic Solution
of Specific Mixture

Ttal
fravie.n
hatl-and-

Sotvent Mol. | Density {TLV | p°at hatf

wt, . 2s°C solution
by voiume
Trichioro-

cthylene(1) | 131.4 | 1.46g/mi| 100 | 73mm Hg 0.527
Methyl-

chloro-
form (2) 133.42 | 1.33g/m)| 350 J125mm Hg| 0.473

Fi1p1°=(0.527) (73) = 38.2
F3py°=(0.473)(125) = 59.2

JR.2+59.2  (97.4) (350) _
TLY =389 §0.2 1358+ 39.7 ~
100 * 350

(97.4') (.JSO) 177

TLV = 177 ppm (Note difference in TLV when account is taken of
vapor pressure and mol fraction In comparison

with the above nmpu where such account is not
taken.)

L 8 A mixture of one part of (I) mm (TLV, 0.1) lnd two
pacts of (2) EPN (TLV, 0.5).
C; C C,
s TE 6 =ac
Cm = 3C;
‘5“]‘ 2C |_3C|
7Cy 3C
L7 2kh o

1.5
Tm == = 0.23 mg/m?

N

1C.  TLV for Mixtures of Minerat Dusts.

For mixtures of biologically active miners) dusts the genersl
formula for mixtures may be uscd.

For & mixturc containing 80% telc snd 20% quartz, the TLV
for 1007 of the mixture s given by:

TLV sgx—yy— = 3.6 mppe!

20 725
Esscatiadly tne same result will be obisined if the diru: od the
more (most) toxic component is used provided the eliccis sre
additive. in the above exampie the limi: for 20% quanizis 10
mppel.
For snothes mixture of 25% quartz, 25% <morohous silica
snd $0% talc:

TLV = 675—05?—05_ =7.3 mppef
25 *730 *70
The limit for 25% quartz approximates 8 mppcf.
APPENDIX D
PERMISSIBLE EXCURSIONS FOR TIME~
WEIGHTED AVLCRAGE (TWA) LIMITS

The Excursion TLV Factor in the Table sutomatically defines
the magnitude of the psrmissible excursion sbove the limit for those
substences not given & “c“ designetion; Le. the TWA limits. Exam-

H



<« st

ples in the Table show that nitrabenzene, the TLV for which & )
prm, showld never be allowed to exceed 3 ppm. Simsiiarly, carbon
tetrachloside, TLV 10 ppm, should never be allowed to excecd 20
ppm. Ny conteast, those substances with o "C" designation arc nnt
subject to the excursion factor snd musat be kept below the TLV.

These limiting excursions aro to bo considered (o provide a “‘rule-
ofthumb'” guidance for Hsted substances generally, snd may not
peovide the moat sppropeiate excuesion for a perticular substance,
Efforts sre being made to develop such specific excursions, when
indicated t0 be significantly different from thet recommended by
the present excunion factors. ’ )

Msax, Cone.

BASIS FOR ASSIGNING
LIMITING “C” VALUES

By dcfinition in the Preface, a listed value bearing & “C”
designation refers to o ‘‘ceiling’ value that should not be excecded;
all values should fluctuate below the listed valuc. This, in effect,
makes the *‘C” designation 2 maximal sllowabie conccniration
(MAC). In gencral, the bases for assigning or not assigning s “C”
value rest on whether excursions of concentration sbove s proposed
limit for periods up to 15 minutcs may result in 8) intolerable
irritation, b) chronic, or irreversible tissue change, or ¢) narcosis of

sufficient degree to incresse id ot 88, impair self-rescwe
or materially reduce work efficiency.
APPENDIX E
Some Nuissnce Particulstei ¢,

Alundum (A15,0;) Kaolin
Calcium carbonate . . Limestone

' Ceilulose (paper fiber) Magnesite
Portiand Cement Marble
Corundum (Aiq03) Pentacrythritol

! Emecry Plaster of Paris
Giass, fibrous”’ or dust : Rouge ,
Glysenn Mist Silicon Carbide
Graplite (syntaetic) Starch
Gypsum Sucrose
Vegetable oil mists Tin Oxide .

(excepr castor, Titsnium Dioxide

cashew nut, or
similar irritant olls)

q) When toxic impurities w18 noi  pressat, e.3.

quartz <1%
n  <s.70m in dismeter i
APPENDIX F

Some Simplé Asphyxiants — “Inert” Gesss snd Vapors®/

! Acetylene - : Hydrogen

- Asgon o Methane

. Butane . . Neon
Ethane - Nitrogen
Ethylene L Nitrous Oxzide
Hollum Propens .

o)  Asdefined under simple -phnlat_:. It preface.

Permitted
Excursion for short
Substance Jv Factog ) time
'"- ' L) ) m —l
Nitro- .
henzene 3 3 3
Carbon '
tetes-
chloride 10 2 - 20
o-Dichloro- . ’ .
benzene $0 1.5 . 75
Acetone " 1000 118 1280
Boron C
Trifluoride Ci - 1
Putylamine Cs - s s
Styreno '
monomer C100 - : ‘100
For all substances: !
Excursion
TLV 201 (ppm or mg/m3), Factor = 3
TLV >110 " L
TLV 210-100 v o=
TLV > 100-1000" " =p.2s




