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November 20, 1990

Ms. Beth Brainard

Department of Energy
PO Box 928
Golden, CO 80402-0928

Dear Beth,

| am enclosing my comments on the Proposed Interim Remedial Action Plan
to treat surface water run-off from OU 2. | hope that they will be found
helpful in reducing exposures to people at Rocky Flats, construction
workers and to the communities receiving water from the drainage area of
ou 2. -

Many of the issues raised in my comments are similar to those discussed
in my comments on 881 Hillside Cieanup. | am therefore including a copy of
that report with my present comments. Even though repetitive, | feel
strongly that my comments must be considered to insure safe conditions
for the workers at Rocky Flats and for the community downwind and in the
drainage area from OU 2.

Sincerely,
.f/}
‘yégég;,’/
Joe Goldfield
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903 Pad Surface Water Clesnup Pege 1

Comments on
PraposedSurface iaterinterim Measures/interimRemedial BctionPian
903 PRD, MOUND, and ERSTTRENCHES
INTRODUCTION

The 903 Pad and Lip Area, Mound, and East Trenches Area have been
designated Operable Unit No. 2 (hereinafter referred to as OU 2).0U 2 is
very heavily contaminated with a large number of volatile organic
compounds (VOC), metals, inorganic materials, radionuclides and
semi-volatile organic compounds. It is difficult to make a complete count
of the numerous contaminants of significance. There are at least 15 VOC,
. 20 metals, S inorganic materials, 7 radionuclides and 4 semi-volatile
organic materials found in the soils or drainage system from (waters and
sediments) OU 2. The over 50 contaminants represent different levels of
hazard to the community because of varying toxicity, concentration and
degree of mobility into the air and waters moving into the soil, water and
air leaving the Rocky Flats plant area. Nevertheless, the toxicity of some
the contaminants, particularly plutonium and americium, is of great
concern. Almost all the materials cited are present in concentrations
above the background level. Many have caused concentrations above the

Applicable or Relevant and Appropriate Requirements (ARARs) to be found
in the surface waters draining from OU 2.

The degree of contamination in the soils of OU 2 is not accurately known
due to the hazards of collecting samples. One of the most poignant but
significant descriptions pertaining to that problem appears in Volume 1,
page 3-29. .. "Boreholes were not drilled into sites still containing
wastes (the trenches and 803 Pad) due to potential hazards to field
workers and potential for release of waste constituents to the
environment.” :

In soils east of OU 2 americium has been found at levels of 97 pCi/g
(picocuries per gram of soil), annunciating by inference the presence of
plutonium at levels of 500 pCi/g of soil. That level for plutonium found in
the soil is 500 times as high as the Colorado Department of Health limit of
1 pCi/g. Since the background concentration of plutonium in soil is 0.08
dpm/g (disintegrations per minute per gram of soil) and 2.2 dpm is equal
to 1pCi, the concentration of plutonium found east of OU 2 is 14,000
times as high as background.
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The contamination present in the soils of OU 2 is stowly but inexorably
moving east into the communities near the Rocky Flats plant, propelled by
the wind, groundwater, and surface water runoff.

The proposal in the subject action plan is to ciean up the contamination in
. the surface water runoff from OU 2.

Several issues are raised in these comments--some of which were aiso

‘raised in comments made concerning the 881 Hillside Cleanup. A copy of
those comments are attached to these because the issues are almost
identical.

The three issues raised in the 881 Hillside Cleanup comments and almost
identical to those applicable to OU 2 are:

1. Workers participating in excavation and drilling must be adequately
protected from breathing air carrying contaminated soil particles and
from carrying that contamination home to their families on their clothing.

2. The people in areas surrounding Rocky Flats must be adequately |
protected from the suspension of contaminated soil particles.

3. The pianned treatment of the contaminated ground water must
consider the presence of over 50 hazardous contaminants present in the
soil and water run-off.

In addition, a fourth issue is addressed herein. wWhy is only the ground
water being treated? Why not simultaneously excavate and remove the
grossly contaminated, buried wastes in OU 2 that are serving as a focal
point source of the contamination finding its way into the water drainage
system that moves towards drinking water supplies and to the soils of
surrounding communities?

REMOVING BURIED CONTAMINANTS

The elements of OU 2 contain wastes buried by Rocky Flats that are among
the more dangerous and heavily contaminated than those disclosed up to
now. They are certainly more heavily contaminated than those disclosed in
the 881 Hillside Cleanup proposal. The only certain, long-term solution to
the problem of contaminated surface water run-off, ground water
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contamination, contamination of sediments in the water drainage system
from the plant, and to the air borne soil particles blowing towards
neighboring communities is to excavate, package and remove the wastes
and associated soil. The treatment of water run-off and ground water can
continue until the residual contamination that has already escaped from
_the buried waste falls to "safe” levels.

This-proposed solution is so obvious, so certain of success, and so
necessary as a long-term solution that it is difficult to see why it is not
dealt with in the interim plan.

| PROTECTING WORKERS FROM SOIL CONTAMINANTS

The comments from the attached "881 Hillside Cleanup” are equally
applicable to the construction work that must be done for the installations
of the OU 2 cleanup. It is grossly unfair and possibly criminal to have
workers dig in the vicinity of soils that are as dangerous as those
described above (quote from page 2-29). The workers and their families
must be protected with breathing apparatus, throw-away clothing, change
areas, showers, and all the other elements described in OSHA regulations
attached to the report in the appendix.

Presence of Di-octvl Phthalate

In this area (OU 2), just as in the 881 Hillside, the most prevaient organic
compound found in high concentrations is bis (2-Ethylhexyl) Phthalate.
The ubiquitous occurrence of this material in grossly contaminated areas
of Rocky Flats requires some explanation. The only guess | can make is
that the material named is a synonym for di-octyl phthalate which is used
for testing HEPA filters of which 14,000 are reputed to be in use at Rocky
Flats. Is it possible that the widespread finding of this chemical is
marking the presence of large numbers of dangerously contaminated HEPA
filters that are spent and are buried at the site?

PROTECTING THE COMMUNITY FROM FUGITIVE DUST EMISSIONS

The attached report for 881 Hillside Cleanup describes the concerns that
are equally applicable to work done for the OU 2 Surface Water Cleanup.
All excavation should be done within enclosures described therein that are
equipped with exhaust systems to maintain the buildings under negative
pressure.
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MULTIPLE CONTAMINANTS IN POTABLE WATER

The discussions of remedial action to be taken for removal of the multiple
contaminants present in the surface water run-off from OU 2 does not take
~into account the fact that there are SO contaminants present. The
discussions dealing with removal of each contaminant propose to reduce
that contaminant to less than its ARAR (Applicable or Relevant and
Approriate Requirements). That methodology is valid where only one
contaminant is present in drinking water; not where 50 dangerous -
contaminants are simuitaneously present.

Methods for dealing with this problem have long been Known. One is
described in the attached 881 Hillside Cleanup report that includes a
method used by OSHA (Occupational Safety and Health Administration) for
dealing with multiple contaminants in the workplace. A similar method is
described in Chapter {--Nuclear Regulatory Commission, Part 20, App. B,
page 237, which states:

"NOTE: In any case where there is a mixture in air or water of more than
one radionuclide, the limiting values for purposes of this Appendix should
be determined as follows:

"1. If the identity and concentration of each radionuclide in the mixture
are known, the limiting values should be derived as follows: Determine for
each radionuclide in the mixture, the ratio between the quantity present in
the mixture and the limit otherwise established in Appendix B for the
specific radionuclide when not in a mixture. The sum of such ratios for
all the radionuclides in the mixture may not exceed “1" (i.e..
‘unity’)”

That rule is identical to the one used by OSHA.

Very similar rules are given in "Risk Assessment Guidance for Superfund,
Volume 1, Human Health Evaluation Manual (Part A)" issued by the EPA.

The only method lacking is how to combine the various contaminants that
are labelled radionuclides, carcinogens, and non-carcinogens.

There is no justification for disregarding the presence of muitiple
contaminants. That methodology flies in the face of historical, regulatory
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practise; underestimates the degree of removal required for each
contaminant; and poses greatly added risk to the population exposed to the
treated water.

~ Some verbal comments have been made that the rule is not applicable to
"interim-remedial actions”. | don't understand that reasoning since the
studies of life-time costing compare costs after 30 years of operation. If
"interim" is supposed to embrace a very short term solution, that is
certainly not borne out by the 30 year estimate of equipment operation.
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DANGERS OF CLEANUP--881 HILLSIDE

- The cleanup project of 881 hillside was stopped for some time because

several deficiencies were detected in the methods required to ensure
safety for the workers and for the public. EGG is pianning to restart
cleanup very shortly on the assumption that all relevant safety issues
have been addressed. That conciusion is far from the truth. There are at
least three issues that have never been adequately addressed nor resolved.

The three issues are:

1. Workers participating in excavation and drilling are being inadequately
protected from breathing air carrying contaminated soil particles.

2. The people in areas surrounding Rocky Flats are being inadeguately
protected from the suspension of soil particies that are contaminated.

3. The planned treatment of the contaminated ground water does not
consider the probiem that there are over 50 hazardous contaminants
present in the groundwater of 881 hillside.

PROTECTING IDORKERS FROM SGIL CONTRMINANTS

workers are excavating soil for building foundations and drilling holes
along the proposed barrier to contain the ground water runoff. The only
protection being provided is to wet the soii, to a moisture content of 15%,

to prevent air borne particies from being dispersed into the breathing zone
of the men doing the work.

Evidence of Soil Contamination

The soil on the Rocky Flats plant is very heavily contaminated with a very
great variety of dangerous materials--not the least of which is plutonium

which has contaminated the ground below the 903 pad, among other placos'

Although over 178 sites have been identified where dangerous
contaminants have been buried or leaked into the ground, the record is far
from compiete. Inadequate records are avaiiable as to the materials
dumped or the quantities and locations. Anytime the soil is disturbed there
is the danger that some previously undisclosed dump or dangerous
contaminant may be discovered. That factor is especially true of hiliside
881 which may be contaminated with seepage from the 903 pad area.




The Colorado Department of Health has set a standard of 2 dpm/g (disin-
tegrations per minute per gram) as the upper acceptable limit for
radioactive contamination of soil. Since 2.2 dpm is equal to 1pCi
(picocurie), the 1imit is equivalent to roughly 1 pCi/g of soil. The
background level (the contamination of soil far removed from the Rocky

Flats piant) is only 0.08 dpm/g. The Colorado limit is twenty-five times
as great as background.

Carl Johnson, in his report in Science, August 1976, “Plutonium Hazard in
Respirable Dust on the Surface of Soil” reports that his estimate of
background levels in the respirabie fraction of surface soil (particies
equal to or iess than 5 micrometers in size) is 0.45 dpm/g--5.5 times as
great as the ievel of 0.08 dpm/g for total soil.

Bearing in mind the facts discussed in the preceding two paragraphs,
please review Enclosure 1--881 Hillside Surface Scrape Sampling Results.
The Enclosure is from U. S. DOE, 1990b and appears in a work plan dealing

‘with the 881 hililside area. The results of 19 samples taken on 881 hillside
and analyzed for plutonium, uranium 238 and uranium 233 + 234 are
presented. Of 19 sampies tested for plutonium, 8 are above the Colorado
Department of Health guidelines of 1 pCi/g (4.3, 2.4, 48, 2.2, 1.8, 3.5, 26,
3.0 pCi/g). Bear in mind that the highest reading is 130 times as high as
background and that the respirable fraction of the soil has a reading that
is probably 715 times as high as background and almost thirty times
greater than the Colorado Department of Health guidelines.

Uranium results are as high as 3000 pCi/g of soil.

A reading taken E-SE and 150 yards from the 903 pad area is reported in
the CDH “Environmental Surveillance Report”, May 1990. That location is
probably above and in the drainage area seeping toward the 881 hillside.
The reading reported in Table C shows 186.5 pCi/g of plutonium, almest
200 times the COH guideline and 5000 times as great as background.

Please recall that the respirable dust would have 5.5 times as high a
concentration.

Americium-241 shows a concentration of 22.9 pCi/g.

For some reason, neither the Colorado Health Department, the

~ Environmental Protection Agency, nor Rocky Flats can detect a threat to
workers digging in such soil.

in the text of the October, 1989 "881 Hillside Area--High Priority Sites”
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reqularly and were the arincipal (my italics) semivolatile contaminant of
the soil, particularly bis (2-ethyl hexyl) phthalate (DEHP). The maximum
concentration of DEHP in the soil was 7,216 pg/kg. . ." Although a response
by Rocky Flatsto my statement in Comment 58 of comments by the public
concerning the 881 hillside cleanup said that the chemical name given
above was not DOP (dioctyl phthalate)used to test HEPA filters, | am
-enclosing a copy of a page (Enclosure 2) from the AMOS5A Pocket Guide to
Chemical Hazards" issued by the National Institute for Occupational Safety
and Health, which lists Di-sec-octyl phthalate with synonyms given as
"DOP, bis-(2-Ethylhexyl) phthalate, Di-2-Ethyl-hexy! phthalate, DEHP.
Please note that the synonyrms are identical to the description given by
Rocky Fiats. The significance of this fact is that DOP is used to test HEPA
filters. Finding it as a principal contaminant of the soil in 881 hillside

raises the specter of the burial of piutonium contaminated, spent HEPA
filters in the 881 hillside.

Coincident with the danger of soil contamination is inadequate airborne
sampling and untimely analysis of the samples. One description given of
the collection of airborne samples was that one sample would be collected
at some distance from one corner of an excavation. Thus, if the prevailing
-wind were blowing the airborne particles away from the sampie location
it would not get a representative sample. Even if the wind were blowing
away from the sample location only part of the time, the concentration at
the breathing zone of the operators would be understated. Additionally, a
sample would be taken for two weeks at which time a second two week
sample would be collected. At the end of a month's time, the two sampies
would be combined and the combined sample sent for chemical analysis. A
month later an analysis would be finally complete of the contaminant

concentration that workers would be breathing for the previous two .
months.

Suppose that a dangerous concentration was shown to have existed? Will a
letter of apology to the family of the worker be issued? You cannot rescind
the contaminated air that the worker breathed.

Under these conditions the following must be done to help insure worker
safety:

1. Take many more samples. A minimum of six sampling stations should
surround and be close to each excavation.




2. It must be assumed that the danger of being overexposed to
contaminants for two months exists and that safeguards be established to
protect workers from that exposure. Enciosure 4 contains pages taken
from the OSHA (Occupational Safety and Health Administration)
reguiations for asbestos. All the protective gear, including throwaway
clothing, effective facemasks, change rooms, medical examinations, and

" record maintenance must be implemented.

Wetting of the soil to reduce the quantity of air borne dust is inadequate
protection and cannot be relied upon to safeguard the workers. Wetting of
soil to prevent fugitive dust emissions from mining operations, vehicular
traffic, coal piles and the like has been widely practised. Careful testing
of the results has established that wetting is only moderately effective in
reducing air borne dust emissions.:

PROTECTING THE COMMUNITY FROM FUGITIDE DUST EMISSIONS

Two methods have been proposed for protecting the community from
fugitive dust generated by construction on the 881 hillside. One is wetting
and the other is stopping operations when winds exceed 15 miles per hour
for 15 minute periods. The inadequacy of wetting to ensure community
protection has already been covered. Enforcing the prohibition against
construction when winds are over 1S miles per hour will be quite difficult.
who measures the wind velocity? How is cessation of construction
instituted? who is responsible? How is construction resumed? Who
determines that the wind has truly falien below 15 miles per hour?

The most important question is how was it determined that 15 miie per
hour winds are safe? Winds of that velocity and lower can easily disturb,
entrain and carry beyond the property line small particles that are in the
respirable size range--from about 5 microns down to sub-micron sizes.

The only safe way to conduct construction operations that will disturb
contaminated soil is to do them under cover in movabie buildings equipped
with exhaust systems to maintain them under negative pressure. Enclosure
4 contains pages from a manufacturer's catalog that show buildings made
of aluminum frames covered with heavy sheet materials made of
reinforced plastic. They are easy to erect. They can be ordered in almost
any size and roof height. They do not require concrete foundations. They
can be readily moved and relocated. They will prevent the escape of
fugitive dust from the work site to the environment.




CONTAMINANTS IN DRINKING WATER

The surface water runoff from 881 hillside as well as the ground water
discharge into Woman Creek. Woman Creek delivers water to Mower
Reservoir and Standley Lake which are used for agriculture and domestic
water supplies. The waters from the 881 hillside are heavily
contaminated. About 50 volatile organic compounds, inorganic compounds,

" and radioactive materials have been identified in the waters draining from
the 881 hillside. Some of the materials are potent carcinogens. 29 of these
contaminants are found in concentrations above the maximum allowable

concentrations--ARARS, Applicable or Relevant and Appropriate
Requirements.

The proposed removal of the contaminants applies only to those found in
concentrations that are above the ARAR. It is proposed to reduce the
concentrations of those treated materials to below the ARAR for each.

The propased treatment is inadequate. |\t assumes that there are no
additive or synergistic effects caused by combinations of contaminants.

To describe this most important danger of mixed contaminants, a
description of the combined effect of asbestos exposure and cigarette
smoking follows. The relationship of the effect of exposure to both those
hazards is one of the most carefully studied phenomena in the field of
industrial heatth. A person who does not smoke, nor is exposed to asbestos
fibers, has small risk of contracting lung cancer. If that person is exposed
to asbestos fibers over long periods of time, the risk of contracting lung
cancer is four times as great as for the non-exposed individual. Someone
who smokes requiarly for some years has an increased risk of contracting
lung cancer that is ten times as great as for individuals who neither -
smoked nor were exposed to asbestos fibers. What of the person exposed o
both smoking and asbestos fiber? If the risks were additive, that doubly
exposed individual would face a lung cancer risk that was 14 (10 + 4)
times as great as that of the unexposed individual. The risk of lung cancer
in people who both smoke and are exposed to asbestos fiber actuatly
increases to 40 to 90 times the rate of those who were exposed to
neither contaminant. That frightening fact illustrates the synergistic
effects of multipie contaminant exposure. (Synergism is the phenomenon
that results from the greatly enhanced effect produced by two biological
agents acting together compared to each acting alone.)




Removing contaminants so that each is merely below the acceptable
maximum completely neglects the synergistic effects of the S50 dangerous
materials present in the 881 hillside water and even neglects the
certainty that additive effects of the multiple contaminants exist.

The method of handling such a problem has been established by precedent.
" The "Code of Federal Regulations-~Parts 1900 to 1910" §1910.1000, page
660, Title 29--Labor, Chapter XVIi--Occupational Safety and Health
Administration, shows exactly how this must be done in a workplace
where healthy workers are exposed for eight hours per day:

(Enclosure 5 has pages reproduced from the code cited above. Although the
code cited is for contaminants that are in air that is breathed, there isno
difference in principle for considering the combined effects of multiple
contaminants that are ingested in drinking water.)

In the left hand column, at the bottom of the page, appears the foliowing
formula:

"(2) (1) In case of a mixture of air contaminants an employer shall
compute the equivalent exposure as follows:

Em = (Cl_L1 + C2’L2) + ... (Cn‘i'Ln) -
"where:

' Em is the equivalent exposure for the mixture.

C is the concentration for a particular contaminant.

L is the exposure limit for that contaminant, from table Z-1, Z-2, or
-3

Cy*Ly is the fraction of the particular contaminant being considered with

respect to its allowable concentration in the air breathed by workers. For
example, if lead is present in the work place in an amount of 25 i /m3

(micrograms per cubic meter) and the allowable limit is S0 pg/m* then
the fraction becomes 1/2.




The rule states that the fractions for each of the contaminants added
together cannot exceed one. If the result exceeds one then the empioyer is
found to be in violation and cited and/or penalized. Thus, in the example
shown above, if two other air borne contaminants are present in the air
breathed by a worker and if each of those contaminants has a
concentration only one-half of the allowable, the sum of all three

-fractions would be 1.5 and the employer would be in violation due to

overexposing his workers to harmful contaminants. For the violation to .
cease the concentration of each of the three contaminants would have to
be reduced to an average of no more than one third of the maximum
allowable so that the combined fractional concentrations of all three
added together did not exceed one. '

what if there were fifty contaminants present in the air? That same rule
would require that, on the average, each contaminant could not be present
in a concentration that exceeded one fiftieth of the allowable.

If healthy workers must be protected this way in occupational settings
where they are exposed for eight hours per day, how much more reievant to
the case of contaminated water where populations of infants, chiidren, the

elderly, the infirm, and the sick will be exposed in their drink and in their
food, any time during the day or night !!

The formula can be applied precisely the same way for the 50 known
contaminants to be found in the groundwater of hillside 881. The
concentration aliowable Tor each contaminant must be reduced to 1/50th
of the ARAR, on the average

The calculation given in the formula is very conservative. It accounts only
for additive effects of each of the contaminants. As in the relationship of
cigarette smoking, asbestos exposure, and lung cancer, the synergistic ‘
effects may produce deleterious health results that muitiply the effects

rather than simply add the effects.

CONCLUSION

The cleanup of 881 hillside shall not proceed until the three issues raised
in this paper are studied and addressed.




ENCLOSURES

ENCLOSURE .
1. 881 Hillside 1988 Surface Scrape Sampling Results

2. Page 112 of NIOSH Pocket Guide to Chemical Hazards
3. Regulations from OSHA for protecting workers from asbestos
4, Catalogue pages from a manufacturer of movable buildings

S. Pages from OSHA regulations for dealing with multiple contaminants
to which workers are exposed
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TABLE 2-8
881 HILLSIDE 1988 SURFACE SCRAPE SAMPLING RESULTS

RADIONUCLIDE CONCENTRATION IN pCi/g

Sample No. Uranium 233 + 234 Uranium 238 Plutonium
881-1 0.56%+0.26 0.6%0.15 . 4.3%0.5
881-2 0.78%0.26 0.86+0.15 24202
881-3 - 0.82£0.26 0.91%0.15 4.820.5
881-4 1.0£0.3 0.97%0.2 0.18%0.006
881-5 0.86%0.26 0.838%0.15 0.59+0.008
881-6 1.5%0.3 5.5%0.5 T 22%0.2 .
88i:-7 0.7420.26 0.75*0.15 0.63%0.09
881-8 0.86=0.26 0.8220.15 1.8£0.2
881-9 3.1%0.3 1.0=0.2 0.47£0.006
881-10 1.1£035 0.58=0.2 - 3.5204
881-11 1.0£0.3 1.3£0.2 2.620.3
881-12 0.93+0.26 1.4%£0.2 . 0.4%0.06
881-13 0.94=0.26 1.3%0.2 0.16%0.06
881-14 1.1£0.3 1.0£0.2 3.0%04 -
881-15 2.0%0.3 1.5%0.16 0.01£0.06
881-16 50%150 1300100 0.3+0.06
881-17 19x74 56070 0.78%0.19
881-18 60250 3000=500 0.42+0.08
881-19 10740 55060 0.09+0.06

Da:a from: U.S. DOE, 19%0b
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‘ard effeclive July I, 1976.
time-weighted average air-
‘utratlons of asbestos fibers
iy employee may be ex-
il not exceed lwo [ibers,
n § micrometers, per cublic
of afr, as detcrmined by
d prescribed in paragraph
wection, .
ng concentration. No em-
il be exposed al any time to
concentrations of asbestos
excess of 10 fibers, longer
rometers, per cublc centime-
ir, as determined by the
-escribed In paragraph (e) of
n. .
ods of compliance—(1) Engi-
wethods. (1) Engineering con-
sincering controls, such 8as,
mited to, Isolation, enclosure,
ventilation, and dust collec-
I be used to meet the expo-
s preseribed In paragraph [t}
‘tion.
sal erhaust ventilation. (a)
inust ventilation and dust col-
stems shall be deslgned, con-
Installed, and malintained In
ce with the American Natlon-
ard Fundamentals Governing
an and Operation of Local EX-
stems, ANSI 29.2-1971, which
orated by reference herein,
: §1910.8 concerning the avall-
4 ANSI 79.2-1971, and the
ance of a historic file In con-
therewith. The address of the
n National Standards Inst-
lvent in § 1910.100.
articular tools. All hand-oper-
4 power-operated tools which
yduce or release asbestos fibers
ss of the exposure limitls pre-
in paragraph (b) of thls sec-
ch as, but not limited to, saws,
abrasive wheels, and drills,
¢ provided with local exhaust
‘lon systems In accordance with
ston (J1) of this subparagraph.
‘ork practices—(1y Wet methods.
- ns practicable, asbestos shall
diled, mixed, applied, removed,
ored, or otherwise worked in a
ate sufficlent to prevent the
i of airborne flbers In excess of
< cenern HhimMs prescribed In para-
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uselulness of the product would be di-
minished thereby.

(il)y Particular producls and oper-
ations. No asbestos cement, mortar,
conrting, grout, plaster, or simtlar ma-

-teria) containing asbestos shall be re-

moved from bags, cartons, or other
containers In which they are shipped,
without being either wellted, or en-
closed, or ventilated so as to prevent
effectively the release of alrborne as-
bestos fibers In excess of the limlts
prescribed In paragraph (b) of this sec-

n,

“?un Spraying, demolition, or remov-
al. Employees engaged in the spraying
of asbestos, the removal, or demolition
of pipes, structures, or equipment cov-
ered or Insulated with asbestos, and in
the removal or demolition of asbestos
insulation or coverings shall be provid-
ed with respiratory equipment in ac-
cordance with paragraph (dX2)til) of
this section and with special clothing
in accordance with paragraph (d)(3) of
thlis section.

(d) Personal proteclive equipment—
(1) Compliance with the exposure
limits prescribed by paragraph (b) of
this section may not be achieved by
the use of respirators or shift rotation
of employees, except:

(1) During the time perlod necessary
to install the engineerlng controls and
to Institute the work practices re-
quired by paragraph (c) of this sec-
tion;

(1) In work situations in which the
methods prescribed In paragraph (c)
of this section are either technlcally
not feasible or feasible to an extent In-
sufficient to reduce the airborne con-
centrations of asbestos flbers helow
the limlits prescribed by paragraph (b)
of this section; or .

(1) In emergencles.

(lv) Where both respirators and per-
sonnel rotation are allowed by para-
graphs (d)( 1) (h, (N, or dii) of thlis sec-
tion, and both are practicable, person-
ne!l rotation shall be preferred and

sed.

! (2) Where a respirator Is permitied
by paragraph (d)) ot this sectlon, It
shall be selected from among those ap-
proved by the Bureau of Mines, De-
partment of the Interior, or the Na-

1
onal Institute for Occupationa
tl e St Nenlth  Department of
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Health, Edueation, and Wellare, under
the provisions of 30 CFR Part 11 (37
FR 6244, Mar. 25, 1972), and shall be
used in accordance with subdivisions
th, dn, i, and v) of this subpara-
graph.

) Alr purifying respirators. A reus-
able or single use air purifying resplra-
tor, or a respirator deserlbed In para-
graph (dX2) (ID or U11) of this section,
shall be used to reduce the concentira-
tions of airborne asbestos fibers in the
respirator below the exposure limits
prescribed in paragraph (b) of this sec-
tion, when the celling or the 8-hour
time-weighted average airborne con-
centrations of ashestos flbers are rea-
sonably expected to excced no more
than 10 times those limits,

) Powered air purifying respira-
lors. A full facepiece powered alr puri-
fying resplrator, or a powered air puri-
fylng resplrator, or a respirator de-
scribed In paragraph (dX2)UH) of this
secllon, shall be used to reduce the
concentrations of alrborne asbestos
fibers In the respiralor below the ex-
posure llmits prescribed in paragraph
(b) of this section, when the celling or
the 8-hour time-weighted average con-
centrations of asbestos fibers are rea-
sonably expected Lo excced 10 times,
but not 100 times, those limits.

Uity Type “C"” supplied-air respira-
tors, conlinuous flow or pressure.
demand class. A Lype "C” continuous
flow or pressure-demand, supplied-air
resplrator shall be used to reduce the
concentratlons of alrborne asbestos
fibers In the resplrator below the ex-
posure limlits prescribed In paragraph
(b) of this section, when the celling or
the 8-hour time-welghted average ajr-
borne concentrations of asbestos fibers
are reasonably expected to exceed 100
times those limits.

(v) Establishment of a respirator
program. (a) The employer shall es-
tablish a resplrator program in accord-
ance with the requlrements of the
American Nationnl Standards Prac-
tces for Resplratory Protectlon, ANSI
Z88.2-1969, which {s incorporated by
reference hereln,

(b) See § 1910.8 concerning the avall-
abllity of ANSI Z88.2-1960 and the
maintenance of & historle file in con-
nectlon therewith. The address of the

§ 1910.1001

Amerlean Natlonal  Standards lusty-
tute Is glven in § 1910.100.

(c) No employee shall be assigned to.-

tasks requiring the use of respirators
If, based upon his most recent exami-
nation, an examining physiclan deter-
mines that - the employee will be
unable to functlen normally wearing a
respirator, or thal the safety or health
of the employee or other employees
will be impaired by his use of a respl-
rator. Such employee shall be rotated
to another job or given the opportuni-
ty to transfer to a different position
whose dutles he Is able to perform
with the same employer, in Lthe same
geographical area and with the same
senjority, status, and rate of pay he
had just prior to such transfer, {f such
a different position is avallable.

(1) Special clothing: The employer
shall provide, and require the use of,
special clothing, such as coveralls or
similar whole body clothing, head cov-
erings, gloves, and fool coverings for
any employee exposed Lo afrborne con-
centrations of asbestos fibers, which
exceed the celling level prescribed in
paragraph (b) of this section.

(4) Change rooms: (I) At any fixed
place of employment exposed to alr-
borne concentrations of asbestos fibers
in excess of the exposure Hmits pre-
scribed In paragraph (b) of this sec-
tlon, the employer shall provide
change rooms for employees working
regularly at the place.

(i) Clothes lockers: The employer
shall provide two separate lockers or
contlalners for eachi employee, so sepa-
rated or lsolated ns to prevent con-
tamination of the employee’s street
clothes from his work clothes.

(i) Laundering: (a) Laundering of
asbestos contaminated clothing shall
be done so as to prevent the release of
alr-borne asbestos flbers In excess of
the exposure limits prescribed In para-
graph (b) of this sectlon,

(b) Any employer who gives asbes-
tos-contaminated clothing to another
person for laundering shall inform
such person of the requirement In
paragraph (d)4)H)a) of this section
to elfectlvely prevent the release of
alrborne asbestos fibers in excess of
the exposture lhnlts prescribed In para-
egraph (b) of this sectlon.
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aminated clothing shall be
4 In sealed impermeable
other closed, Impermenble
_and labeled in accordance
raph (g) of this section.
od of measurentent. All de-
ns of alrborne concentra-
ibestos fibers shall be made
wembrane filter method at
(magnification) (4 milllme-
wve) with phase contrast iltu-

itoring—(1) Initial determi-
Vithin 6 months of the publi-
this sectlon, every employer
.0 every place of employment
yestos fibers are released to
wwed In such a way as to de-
vhether every employee's ex-
» asbestos fibers Is below the
seribed In paragraph (b) of
an. If the limits are exceeded,
yver shall immediately under-
ywnpllance program In accord-
i paragraph (c) of thlis sec-

rsonal monttoring—(i) Sam-
| be collected from within the
7 zone of the employees, on
we fliters of 0.8 micrometer
mounted In an open-face
Ider. Samples shall be taken
determination of the 8-hour

ms and of the celllng concen-
of asbestos fibers.
unpling frequency and pat-
(ter the Inltial determinatlons
! by paragraph (f)(1) of this
samples shall be of such fre-
and pattern as to represent
1sonsble accuracy the levels of
¢ of employees. In no case
e sampling be done at Intervals
than 6 months for employees
'xposure to asbestos may rea-
be foreseen to exceed the
rescribed by paragraph (b) of
Hon.
‘noironmental moniloring. (1)
s shall be collected from areas
rk environment which are rep-
tive ol the alrborne concentra-
f nshestos fibers which may
he breathing zone of employ-
mples shall be collected on a
ane filter of 0.8 micrometer po-
monnted in an open-face fliter
- Ve ettt b dnkeny for the

ghted average alrborne con-
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determination of the B8-hour time-
weighted average airborne concentra-
tions and of the celling concentrations
of asbestos fibers. .

ity Sampling frequency and pal-
terns. After the initial determinations
required by paragraph (f)(1) of this
section, samples shall be of such fre-
quency and patlern as to represent
with reasonable accuracy the levels of
exposure of the employees. In no case
shall sampling be at intervals greater
than 6 months for employees whose
exposures Lo asbestos may reasonably
be forescen to exceed the exposure
limils prescribed in paragraph (b) of
this section.

(4) Employee observation of moni-
toring. Affected employees, or their
representatives, shall be given a rea-
sonable opportunity to observe any
monitoring required by this paragraph
and shall have access to the records
thereof.

(g) Caution signs and labels—(1)
Caution signs—(1) Posting. Caution
slgns shall be provided and displayed
at each location where alrborne con-
centrations of asbestos fibers may be
fn excess of the exposure limits pre-
scribed in paragraph (b) of this sec-
tion. Signs shall be posted at such a
distance from such a locatlon so that
an employee may read the signs and
take necessary protective steps before
entering the area marked by the signs.
Slgns shall be posted at all approaches
to areas contalning excessive concen-
trations of airborne asbestos {ibers.

(i) Sign spectfications. The warning
signs required by paragraph (g)(1)()
of this sectlon shall conform to the
requirements of 20" x 14" vertlcal
format signs speclfled in
§ 1910.145(d)(4), and to thls subdivi-
slon. The slgns shall display the fol-
lowing legend In the lower panel, with
letter sizes and styles of a visibility at
lenst equal to that specified {n this
subdlvision.

Legond Notation

Asbestos .. t" Sans SerHf, Gothic or
Block.

Oust Hazard............coommnnnirienens ¥." Sans Serif, Gothic or
Block,

Avoid Breathing Dust...................... Vs* Gothic,

Wear Assigned Proteciive Equip- | ¥4 Gothic.

meant

Chapter XVIl—Occupational Safely and Health Administration

Legend Nofation

Do Not Aemain In Area Unless | ¥a” Gothic.
Your Work Requires it.
Breathing Asbestos Dust May Be { 14 point Gothic.
Hazardous To Your Health.

Spacing between lines shall be at least
equal to the helght of the upper of
any two lines.

(2) Caution labels—(1) Labeling. Cau-
tion labels shall be affixed to all raw
materials, mixtures, scrap, waste,
debris, and other products containing
asbestos fibers, or to their containers,
except that no label Is required where
asbestos fibers hiave been modifled by
a bonding agent, coating, binder, or
other material so that during any rea-
sonably foreseeable wuse, handling,
storage, disposal, processing, or trans-
portation, no airborne concentrations
of asbestos fibers In excess of the ex-
posure llmits prescribed in paragraph
(b) of this sectlon will be released.

(i1) Label specifications. The caution

"labels required by paragraph (g)(2)1)

of this section shall be printed in let-
ters of sufficlent size and contrast as
to be readily visible and legible. The
label shall state:

CauTtion
Contains Asbestos Fibers
Avoid Creating Dust

Breathing Asbestoa Dust May Cause Serious
Bodlly Harm

(h) Housekeeping——(1) Cleaning. All
external surfaces fn any place of em-
ployment shall be maintained free of
accumulations of asbestos fibers If,
with their dispersion, there would be
an excesslve concentration.

(2) Waste disposal. Asbestos waste,
scrap, debris, bags, containers, equip-
ment, and asbestos-contaminated
clothing, consigned for disposal, which
may produce In any reasonably fore-
seeable use, handling, storage, process-
ing, dlsposal, or transportation alr-
borne concentrations of asbestos {ibers
In excess of the expostire limits pre-
scribed fn paragraph (b) of this section
shall be collected and disposed of In
scaled Impermeable bags, or other
closed, impermeable containers.

()  Recordkceping—(1)  Exposure
records. Every employer shall main-

§ 1910.1001

taln records of any personal or envi-
ronmental monitoring required by this
section. Records shall be maintalned
for a period of al least 20 years and
shall be made availlable upon request
to the Assistant Sccretary of Labor for
Occupational Safely and Health, the
Director of the National Institute for
Occupational Safety and Heaith, and
to authorized representatives of
elther.

(2) Access. Employee exposure
records required by this paragraph
shall be provided upon request to em-
ployees, desighated representatlves,
and the Assistant Secrelary in accord-
ance with 29 CFR 1910.20 (a)-(e) and
(g)-(h.

(3) Employee nolification. Any em-
ployee found to have been exposed at
any time to airborne concentrations of
asbestos fibers in excess of the limits
prescribed {n paragraph (b) of this sec-
tion shall be notified in writing of the
exposure as soon as practicable but
not later than 5 days of the finding.
The employee shall also be timely no-
tified of the corrective action belng
taken.

()) Medical examinations—(1) Gen-
eral. The employer shall provide or
make avallable at hls cost, medical ex-
aminations relative to exposure to as-
bestos required by this paragraph.

(2) Preplacement, The employer

"ghall provide or make avaliable Lo

each of his emprloy=es, within 30 calen-
dar days following hls first employ-
ment In an occupation exposed to air-
borne concentratlons of asbestos
fibers, a comprehensive medical exam-
Inatlon, which shal} Include, as a mini-
mum, a chest roentgenogram (posterl-
or-anterlor 14 x 17 Inches), a history
to elicit symptomatology nf respirato-
ry disease, and pulmonary [unction
tests to Include forced vital capacity
(FVC) and forced explratory volume
at 1 second (FEV,..).

(3) Annual cxaminalions. On or
before January 31, 1973, and at least
annually thereafter, every employer
shall provide, or make avaflable, com-
prehensive medical examinations to
each of his employees engaged {n occu-
pations exposed to airborne concentra-
tlons of asbestos fibers. Such annual
examination shall Include, as a minl-
mum, a chest roentgenogram (posterl.
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- 14 x 17 inches), a history
‘mptomatology of respirato-
( and pulmonary functlon
wlude forced vital capacily
| forced explratory volume
| 1 (FEV,.0.
vination of employment. The
shatl provide, or make avafl-
in 30 calendar days before or
termination of employment
aployee engaged In an occu-
posed to airborne concentlra-
shestos fibers, a comprehen-
cal examination which shall
s & minimum, a chest roent-
1 (posterior-anterior 14 x 17
v history to ellcit symptoma-
respiratory disease, and pul-
function tests to Include
tal capacity (FVC) and forced
y volume at 1 second

ent examinations. No medical
tlon 1s required of any em-
{ adequate records show that
loyee has been examined in
ce with this paragraph within
1-year perlod.
redical records—(1) Mainte-
‘mployers of employees examn-
suant to thls paragraph shall
be malntained complete and
- records of all such medlcal
tlons. Records shall be re-
)y employers for at least 20

«cess. Records of the medical
itlons required by this para-
hall be provided upon request
loyees, deslgnated representa-
nd the Assistant Secretary In
nee with 20 CFR 1910.20 (a)-
(g)-(1). These records shait also
ided upon the request to the
r of NIOSH. Any physician
nducts a medleal examination
1 by this paragraph shall fur-
the employer of the examined
ce all the Informalion specifl-
‘quired by this paragraph, and
wer medienl Information related

ipational exposure to asbestos

‘mergency (emporary standard
v November 4, 1983.—(1) Scoype.
nerpgency temporary standard is
pursnant to section 6(c) of the
il applles to all workplaces

Ve avrvnne e Iy
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asbeslos in all Industries covered by
the Act, Including, general Industry,
construction and marftime. Excepl to
the extent modified by this emergency
temporary standard all provisions of
§ 1910.1001 remalin In effect.

(2) Permissible levels of exposure.
The 8-hour time-welghted average alr-
borne concentration of asbestos fibers
to which any employee may be ex-
posed shall not exceed one-half (0.5)
fiber, longer than 5 micrometers, per
cublc centimeter of air, as determined
by the method prescribed in para-
graph (e) of this sectlon.

(3) Methods of compliance with the
emergency lemporary standard. Not-
withstanding any other requirements
of this sectlon, compliance with the re-
duced exposure limit of 0.5 {/cc shall
be achleved by any feasible combina-
tion of engineering controls, work
practices, and personal protective
equipment and devlices.

(4) Employee information and (rain-
ing.—(1) As soon as possible, but not
fater than thirty (30) days from the ef-
fective date of this emergency tempo-
rary standard, the employer shall in-
stitute a training program for all em-
ployees exposed to airborne concentra-
tions of asbestos In excess of 0.6 {/ce,
without regard to the use of respira-
tors and shall assure their participa.
tlon in the program during the effec-
tive perlod of this emergency tempo-
rary standard.

() The employer shall assure that
-each such employee Is informed of the
following:

(A) The health effects assoclated
with asbestos exposure;

(B) The relatlonship between asbes-
tos and smoking In produclng lung
cancer; ]

(C) The nature of operations which
could result In exposure to asbestos
and necessary protectlve steps to mini-
mize exposure Including, as applicable,
englneering controls, work practices,
respirators, housekeeping and protec-
tive clothing;

(D) The purpose, proper use, fitting
Instructlons and Jimitatiens of respira-
tors permitted by the standard; and

(E) A review of all the provislons
contained in 1910.1001.

(5) Respiralory prolection during
the FETS Nolwithstanding any other

Chapter XVIi—Occupational Safety and Health Administration

requirement of this section, where res-
piralors are used to achieve the per-
missible exposure limit of 0.5 f/cc they
shall be selected according to Table 1.

(6) Warning signs during the ETS.
In addition to the requirements of
paragraph (g)(1) of this section, legl-
ble signs warning of the health haz-
ards of asbestos shall be provided and
displayed at each location where afr-
borne concentrations of asbestos {ibers
may exceed 0.5 f/cc.

TABLE 1 —RESPIRATOR PROTECTION FOR
AIRBORNE CONCENTRATIONS OF ASBESTOS

Aborne Concentration of

Asbastos (TWA) Required Resplrator *

Not in excess of 5 f/cc | Reusable or single use ak puri-
{10 X PEL). fying respirator
Not In excess of 60 l/cc | Full taceplace alr purllying ros-

(100 X PEL}. pirator, or & powered ak putl-
fying respirator
Greater than 50 lee............ A typs "C” continuous Nlow or
presswre  demand, supplied
ale respirator.

" Respirators  specified for high concentrstions may be
used at lower concentrations of asbestos.

(Approved by the Office of Management
and Budget under control number 1218-
0010)

(Secs. 8(b), 8(c) and 8(g) (84 Btat. 1693, 1598,
1600; 29 U.B.C. 655, 657), the Becretary of
Labor’s Order 8-78 (41 FR 235089) and 29
CFR Part 1911, Ch, XVII of Title 29; secs.
8(b), 8(e), 8(c) and 8(g). Pub, L. 91-596, 84
8tat. 1803, 1898, 1598, 1600; 29 U.8.C. 668,
657; sec. 107, Pub. L. 81-84, 53 Stat. 08 (40
U.8.C. 333, 29 CFR Part 1911, Becretary of
Labor's Order No. 9-83 (48 FR 36738))

(39 FR 23602, Junhe 27, 1974, Redeslgnated
at 40 FR 27073, May 28, 1878, and amended
at 41 FR 11608, Mar. 18, 1078; 45 FR 36281,
May 23, 1980; 48 FR 81139, Nov, 4, 1983; 49
FR 18298, Apr. 30, 1984}

81910.1002 Conl tar pitch volatiles; Inter-
pretatlon of term.

As used In §1910.1000 (Table Z-1),
coal tar pltch volatlles Include the
fused polycyclic hydrocarbons which
volatilize from the distiilation residues
of coal, petroleum (excluding asphalt),
wood, and other organic matter. As-
bhalt (CAS 8052-42-4, and CAS 064742-
93-4) Is not covered under the *coal
tar pltch volatlles” standard.

148 FR 2788, Jan. 21, 1083)

§ 1910.1003

81910.1003 4-Nitrobiphenyl.

(a) Scope and application. (1) This
section applies Lo any area in which 4-
Nitrobiphenyl, Chemical Abstracts
Service Registry Number 92933 is
manufactured, processed, repackaged,
released, handled, or stored, but shall
not apply to trans-shipment in sealed
contalners, except for the labeling re-
quiréments under paragraphs (e) (2),
(3), and (4) of this scction.

(2) This section shall not apply to
solid or liquld mixtures containing less
than 0.1 percent by weight or volume
of 4-Nitrobiphenyl.

(b) Definitions. For the purposes of
this section: (1) ‘‘Absoluie filter" Is
one capable of retaining 99.97 percent
of a mono disperse aerosol of 0.3 um
particles.

(2) “Authorized employee” means an
employee whose dutles require him to
be In the regulated area and who has
been specifically assigned by the em-
ployer.

(3) “Clean change room" means a
room where employees put on clean
clothing and/or protective equipment
in an environment free of 4-Nitrobi-
phenyl. The clean change room shall
be contlguous to and have an entry
from a shower room, when the shower
room facllitles are otherwise required
in this section.

(4) “Closed system” means an oper-
atlon Involving 4-Nitrobipheny! where
contalnment prevents the release of 4-
Nitrobiphenyl Into regulated areas,
non-regulated areas, or the external
environment,

(6) “Decontamination’” means the in-
activation of 4-Nltrobiphenyl or Its
safe disposal. .

(8) “Dlirector” means the Director,
National Instlitute for Occupatlonal
Safety and Health, or any person di-
rected by him or the Secretary of
Health, Education, and Welfare to act
for the Director.

(1) “Disposal’” means Lhe safe remov-
al of 4-Nitrobiplienyl from the work
environment.

(8) "Emergency’” means an unfore-
seen clrcumstance or set of circum-
slances resulting in the release of 4-Ni.
trobiphenyl which may result in expo-
sure to or contacl with 4.Nitrobl.
pheuyl. :
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Sports

1 halls —

Sporis
tents

Stylishly designed
polygonat halls of alu-
minum profiles with
steel connecling ele-
ments.

Available with ot with-
oul snow 1esistance;
canvas covets o1 solid
coveringe optional; no
foundations required.

OMIPLICATED .- CENEROUS DESIGHE

Round-atch halls of
steel tubing elements.
Light airy canvas
covers create the
piropet spotts atmo-
sphere; Also available
with solid coverings.

Building
permit
enclosed.
Repeated
assembly
possible.

1 Tz

Industrial tents

Steel o1 Aluminum constructions for
storage, exhibitions and production
Available with or without snow
resislance; Coverings optional with
aluminurmn-trapeziuin sheet metal or
other solid matetials; also with
isolation; Low-priced, economical.
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xposure must be compensated
yosures to concentrallons less
0 p/m so that the cumulative
re for the entire 8-hour work
oes not exceed a welghted aver-
10 p/m
‘able Z-3: An employee’s €xpo-
y any malerial listed In table Z-
iny 8-hour work shift of a 40-
sork week, shall not excced the
time welghted average limit
or that material in the table.

" ‘omputation formulae:
1) The cumulative exposure for

our work shift shall be comput-
ollows:

E=CoTe 4 CoTo+ ... C T + B

he equivalent exposure for the work-
t.

\he concentratlon during any perlod
+ T where the concentration remains

.
he duration In hours of tlie exposure
soncentration C._

alue of E shall not exceed the 8-
time welghted average limit in
z&l. Z-2, or Z-3 for the material
ed.

To illustrate the formula pre-
1 In paragraph (d)(1)(1) of this
1, note that Isoamyl acetale has
our tIme welghted average limit
p.p.m. (table Z-1). Assume that
ployee 13 subject to the follow-
posure:

hours exposure at 150 p/m
hours exposure at 75 p/m
hours exposure 8t 50 p/m

ituting this Information In the
ila, we have

‘15042x754+4x50) + 8=81.25 p/m

81.25 p.p.m. Is less than 100
., the B-hour time weighted aver-
mit, the exposure Is acceptable,
‘1) In case of a mixture of alr con-
ants an employer shall compute
julvalent exposure as follows:

@Gl 1 Cs:lndd . . . (Cat L)

1s ‘the equivalent exposure for the

re.

th» ancentration of a particular con-

’ uo;:urc Himit for that contaml-
‘le 2-1, Z-2, or Z2-3.

Title 29—Labor

The value of Em shall not excced
unity (1). ‘

(l) To (lustrate the formula pre.
scribed in paragraph (d)X2)4) of this
scction, conslder the following expo-
sures:

Actual 8-hoir ime
conceffsa- D) ’
Material tion of 8- ¥
howr [TYvenTy
, exposwr e bt

Acelone (Teble Z2-1)
2-Butanone (Table Z-1).
Toluene (Table Z-2)

Substlituting in the formula, we have:

Em =500 + 1,000+ 45+ 200 4 40 + 200
Em=0.500+0.22640.200
Em=0.925

Since Em iIs less than unity (1), the ex-
posure combination Is within accepta-
ble limits.

(e) To achieve compliance with para-
graph (a) through (d) of this section,
administrative or engineering controls
must first be determined and Imple-
mented whenever feasible. When such
controls are not feaslble to achieve full
compliance, protective equipment or
any other protective measures shall be
used to keep the exposure of employ-

ees to alr contaminants within the.

1imits prescribed in this section. Any
equipment and/or technical measures
used for this purpose must be ap:
.proved for each particular use by 8
competent Industrial hyglenist or
other technlcally qualified person.
Whenever respirators are used, thelr
use shall comply with § 1910.134.

TABLE Z-1
Substance p/m* myiv*
Acetaldehyd . 200 e
Acstic acid ..... 10 Il
Acetic snhydride. ] x
Acelons 1,000 21X
ACOIONIMITG ....cvceeiaiceccnnneroraneeansed 40 \d

Acetylone dichloride, seo 1. 2-
Dichlo: oethylene .
Acotyleng letrabromide ..

Acrolein 0.t e
Acrytamide—Skin ~
Aldnn—Shin . =
Allyl alcohot—Skin 2 '
Athyl chiorida........... . 1 !

10 o

C Allylgtycidy! ether (AGE).
Aliyl propyl disuthdo .......

Chapter XVil—Occupational Safety and Health Administration

TasLE Z-1—Continued

TaBLE Z-1—Continued

§ 1910.1000

Ed

. e e e e g e e e v e e e e e . »
Substance p/m® mg./M ™ Subslance . pl mg /M .L '
+ wnaethanol,  see  Ethanota- 2-Chioroethanol,  see  Ethylene
S e chiorohydrin
8 =unopytuding . 0.5 2 Chiotoelhylene, see Vinyl chioride | .....................
voowma 50 35 C Chloroform (trichtoromethane)...... 50 240
VoM 8L 15 1-Chloro-1-nitropropane... . 20 100
oyt arclate...... 100 525  Chloropictin . 0.1 0.7
-~ Byl acctale.... 125 650 Chlou;mesv::n {2:chloro-1.3- butadi-
' we . Shin 5 19 ene)—Skin ... 25 9
¢ aation [0, pisomers)—Skin .......] 0§ Chromium. sol chromic, chro-
+-+m ny and compounds (as Sb) . 05 mous safts as Cr 0.5
s+ [a'pha naphihyl thioures) 03 g::l'“ ‘:’ﬂd;'\::l :a'lalls"nm ................... 1
+ sc otganic compounds (as voltatite nzene
a ‘,‘ 9 ¢ 05 soluble liaction} anthracenc,
tea 0.05 0.2 BaP, phenanthrene, acridine,
s 1+ ¢7v's mathyl—Skin 02  Shysene pyrene 02
vy (soluble compounds) os  Cobalt, 1'1:'(‘:! fune and dust.......... 0.1
C g Copper o1
! »'o’;mm.esee Quinone.......... 5 Dusls and Mists b
O 17T T J——— 1 5 g::‘::"&d“f" {raw) l:)g_. a,.
‘ ' iphy !
N Diphenyl j5  Cresol (all isomers)—Skin... s 22
Nvon tnfuoride . 1 3 g'olonaldegzg'e 5‘2’ 2 g
LI R 0.1 0.7 ° 4
N etormSKin .. 05 5 gya.mge (as CN)—=Skin...........ccocoeeef v 3 oo , osg
* rasane (1, 3-butadiene) 1,000 2,200 y g :
: ;v-:hvol. see Butyl mercaplan gzz:g::::z; " :g g% m
T T 11T OO ROOROON 200 590
Ay sthanol  (Butyd Cello- LA m 1018 <
worl=Skm... 50 200 JWwOPe - s 200 )
 »4 acoiste (n-butyl acelate)........ 150 710 DDT Skin '? ‘\
. —
- l"‘./,::i scclate... g% ::g DDVP-—Skin ! Q
" op evenol i 100 200 Decaborane—Skin...............ccceove, 0.05 03 o
ina *—Skin 0.1
- 0 s X
e ﬂ,.::: ::z:::;' :gg ;gg Diacetone alcohol (4-hydroxy-4-. <
B = tames—Shin 5 e methyl-2-pentanone).... 50 240 x
0 1,2-diaminoethane, see
: iyt chromate (as CrO,)— P 'T
L . 0.1 ! - {
&+ go! ether (BGE).. 50 270 f,i,,o,,,,, o g‘f g :
o I',"‘":;‘:" ~~~~~ 10 35 Dibuty) phOSPhELE ..c.oevcerrcrerrnrcn 1 s ¢ )
. "“Z" o one.. 10 60 Dibutylphthalate 5
ooy 5 CoDkhlorobanzene........co 50 300
o0 0. (Sovin®) 5 p-Dichlorob ] 75 450
ovvr bisch Dichlorodiftuoromethane.................... 1,000 4,950
e e 35  1.3.Dichloro-5.5-dimethyl  hydan-
S dande . 5,000 2000 yoin | 02
- 50 55 1.1-Dichloroethane....... 100 400
evvated cameh 05  1,2.Dichloroathylens.... 200 790
i :‘-:pmhvnene—msnn 05 C Dichloroathyl ether—Skin............. 15 90
e enyl oxide 05  Dichloromethane, see Methylen-
vvead l‘d ‘ X 3 echloride :
e m":’ "qﬂid 0.1 0.3  Dichloromonoflyoromethana... 1,000 4,200
. —'rn; :"’0' 0. 0.1 04 C 1,1-Dichioro-1-nitroethane... - 10 60
[oeraata ehyde .... 1 3 1,2.Dichioropropans, ses Propy-
¢ aceiophanone  (phena- lenedichtoride
. r) e 0.05 0.3 Dichliorototrafiuoroethans.... 1,000 1,000
Sl tene  (monachioroben- Dieldrin—Skin 0.25
S 1] 350  Diothylamine 25 5
AL iene  malononitiite Diethylamino ethanol—Skin 10 50
T e 0.05 04 Diathylather, see Ethyl @ther ... | ..o f oo
Ly ane . 200 1050  Dillvorodibromomethane . 100 860
, ., trnviene. see Chio- C Diglycidyl ether (DGE)..... 05 28
e e Dihyd: b H -
""‘"n {42 percent Chio. q:nnon:; , 800 ym?“
o '.-.:- Co e 1 Diisobuty! ketone.. ) 290
O .'-.",' (54 porcent Chio- Diisopropyfamine—Skin... 5 20
1 [T P 0s Dimathoxymaethane, see Methytat . | ... | s oo
S _‘l"’_'vl"ﬂpﬂ"v- seo Dimethy! scetsmido—Skin... 10 35
*e . Dimethylamine ...................... 10 18




