PLAINTIFF’'S
EXHIBIT

DUP-1021

RESPIRATOR WORKPLACE PROTECTION FACTORS FOR _ASBESTOS

SUMMARY AND BACKGROUND

Workplace protection factors for elastomeric and
single use half-mask respirators were measured during asbestos
removal operations. The operations consisted of asbestos
removal from a ceiling (fire proofing) and removal of pipé
insulation. The use of water/surfactant solutions to spray
fire proofing and insulationlrgsulted in conditions of high
humidity for in-doors operations. Out-of-doors operations were
also under high humidity conditions since light rain occurred
on two of four days of out-of-doors sampling. Temperatures for
both operations were in the 65-85°F range.

The respirators were used in the context of a
respirator program that followed the guidance in 29 CFR
1910.134 and ANSI Z88.2 (1980) including proper respirator
selection and fit testing. A total of seventeen volunteers
participated in the study. One or two workplace protection
factors were determined for each respirator for which the £it
test had been passed.

The respirators tested were:

. One successfully fitted elastomeric facepiece

respirator chosen for comfort from six
respirators (MSA Comfo Il and Survivair 2000
brands - small, medium or large sizes). These
respirators were tested using a dust, fume and

mist type filter and a high efficiency filter.
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° Each of three disposable respirators successfully
fitted (3M 9910, 3M 8710 and American Optical
R1050).

° A successfully fitted North 7700 elastomeric
facepiece respirator, chosen from the small,
medium or large size facepieces.

In addition two workplace protection factor
measurements we;e made for a self-contained breathing apparatus
operated in the pressure-demand mode.

Results showed that, with the exception of the
American Optical (AQ) R1050, all respirators tested reliably
provided workplace protection factors of ten or greater based
on estimates of the lower Sth percentile. The AO R1050
reliably provided a protection factor of five or greater.
These results are consistent with information supplied to the
record by Los Alamos National Laboratory which reported on the
penetration of asbestos through respirator filter media.(l)

Results for the self-contained breathing apparatus
suggest that it may not provide appreciably better protection
than the two better disposable respirators and the elastomeric
facepiece respirators, though it creates significantly greater
hazard of falling because of the weight and awkwardness of the
tanks. Myhre et al.(z) and Raven(3) have shown that
pressure-demand type respirators do not maintain positive

pressure inside the facepiece when worklocads are increased from
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rest conditions. This may explain in part why no significant
difference exists between half facepiece negative pressure and
pressure-demand respirators.

PROCEDURE

Prior to testing, each person was trained in the
selection and fit testing of respirators using the National
Paint and Coatings Association Training P:ogtam(q). Each was
then fit tested using the saccharin fit test(‘). Respirators
selected for use by participants are listed above and in
Table I.

Two individuals were also trained in use of a
pressure-demand self-contained breathing apparatus. Fit
testing was not done, as it is not required for pressure-demand
equipment in the ANSI Z88.2 (1980) standard.

During sample collection, each participant was
observed continually to ensure that the sample train remained
intact and d4id not interfere with the respirator seal on the
face, and to note occurances which might have affected
respirator performance, such as movement of the respirator on
the face. The participants were very busy with their work
activities and soon ignored the presence of the researchers.
AIR SAMPLING AND ANALYSIS

To determine the workplace protection factors,
concurrent samples were taken from inside the respirator

(in-mask) at nose level and outside the respirator at the
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lapel (lapel). <Closed-face Glasrock (#1505) cassette filter

holders fitted with half inch extenders and probes developed by

(5)

NIOSH were used for both the in-mask and lapel samples.

The sample probes are specially designed to minimize the loss
of particulates. The cassettes contained 0.8 um, 25mm
cellulose ester filters.

The sample trains were calibrated before and after
taking each sample using a mass flow meter. The mass flow
meter was calibrated against a bubble flow meter at the
beginning and end of the study. A flow rate of 2 Lpm was used
for in-mask samples. Lapel samples were taken at 0.5-1;0 Lpm
to avoid overloading.

Samples were collected for a one to two hour period.
Each sample represented a single wearing of the respirator.

Fiber counts were done per NIOSH procedure P&CAM '

239(®)

(phase contrast microscopy). except that the
triacetin/acetone mounting method was used as described in
NIOSH method 7400(7). Counting was done according to the "A"
counting rules in method 7400. Five hundred fields were
counted fo:,in-mask samples to increase analytical
sensitivity. All analyses were done by one counter who
participates successfully in the American Industrial Hygiene
Association's Proficiency Anélytical Testing quality assurance

program. Concentrations were calculated from the actual number

of fibers counted (even if fewer than $0 fibers were counted)

Jana

per the formulas in the NIOSH method.

¥y100911

DU 062497




-5 -

NIOSH method P&CAM 239 reports a coefficient of
variation of 0.12 which applies to lapel samples in this
study. We estimate that the coefficient of variation for the
in-mask samples is 0.4 at the median in-facepiece concentration
and fiber count (Table III).

SAMPLING AND ANALYSIS METHOD VERIFICATION

In-mask sampling required use of closed-face filter
cassettes. The Glassrock #lSOS 25mn filter cassettes used have
a unique tapered design for the outlet and a half inch extender
which improves the deposition patterns(a). To minimize
sanple loss, the NIOSH(S) probe was used to withdraw in-mask
sanples.

To eliminate possible bias, the same
closed-face/probed cassette was used for both in-mask and lapel
samples. To document whether concentrations determined from
closed-face/probe cassette sampling differed from open-face
sampling, twelve area samples were taken using both methods.
Results are compared in Table Il with Student's and Variance
Ratio tests. The two sampling methods were found to give
similar results with no significant bias or difference in
precision.

RESULTS AND DISCUSSION

Transmission electron microscopic analyses were made
on four lapel samples to document the distribution of fiber
diameters and lengths. Distributions are shown in Figures 1

and 2. Fiber diameters and lengths covered a wide range.
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The overall median concentrations of fibers for

in-mask and lapel samples are given in Table III. The median

number of fibers counted for in-mask (500 fields counted) and
lapel (<100 field counted) samples are also given in Table I1I1I.

Cumulative distributions, geometric means, geometric
standard deviations, best estimates of 5th percentiles and
lists of workplace protection factors are given in Fiqures 3
through 8 for e;ch respirator. The distributions of workplace
protection factors were found to be approximately lognormal for
all respirators studied. Therefore, logs were used for the
plots, geometric means are reported as the proper measure of
central tendancy and geometric standard deviations are reported
as the proper measure of variability. Best estimates of 5th
percentiles represent the workplace protection factors that
most (95%) respirator users are expected to obtain from each
respirator.

Digstribution plots and geometric standard deviations
include variability from the sampling and analytical method as
well as from the workplace protection factors. The unavoidable
inclusion of the sampling and analytical variability in the
plots results in best estimates of 5th percentile protection
factors which are conservative (lower than actual). This

should be considered in evaluating results.
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Workplace protection factors were determined for a
self-contained breathing apparatus for two individuals.
Results are reported in Table 1IV.

Table V gives geometric means and standard deviations
for all respirators studied. A Bonferroni(g) test for
differences (p=0.05) was done and results are given in
Table V. Workplace protection factors for the 3M 9910 were
found to be significantly hiqhei than those for the AO R1050.
No other significant differences were found.

The relatively low results for the AO R1050 are likely
due to poorer filter efficiency for asbestos, reported b} Dr.
Ortiz of Los Alamos National Laboratory.(l) The unexpected
comparability of the results from the 3M disposable
respirators, and elastomeric facepiece respirators with both
dust, mist and fume filters and high efficiency filters may be
explained by several factors. First, the limiting factor in
performance with the respirators is likely face fit, not filter
efficiency (except for the AO R10S0 as noted above). Since the
same fit test was used to select good fitting respirators for
the study, comparable results would be expected. 1In addition,
the researchers noted a tendency for elastomeric respirators to
8lip around when some wearers' faces became wet with the
water/surfactant spray. This did not occur with the disposable

respirators because their fibrous material of construction

dna

clung to the skin.
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It is particularly noteworthy that the workplace
protection factors for the self-contained breathing apparatus
were not superior to the better disposable and elastomeric

(2) and Raven(3) have shown that at

respirators. Myhre
workloads exceeding approximately 35% of maximal aerobic
capacity pressure inside the facepiece of pressure-demand type
respirators does not remain positive with respect to the
surrounding atmosphere. This would provide an opportunity for
asbestos to be drawn into the facepiece.

The volunteers who wore the self-contained breathing
apparatus complained of stress and discomfort due to its‘weight
and bulk. Movement and balance were difficult and one
volunteer almost fell from a step ladder as a result. Based on
their observations, the researchers believe that routine use of
self-contained breathing apparatus for asbestos removal in the
chemical industry would likely result in injuries, in view of
the large amount of climbing inveolved. Certainly, acceptance
will be much poorer than for the other respirators studied, due
to discomfort which would discourage respirator use.

Transmission electron microscopic analyses were done
on in-mask and lapel samples. Resultant workplace protection
factors are reported in Table VI. Results for small diameter
fibers (<0.2um - the diameter below which fibers cannot be

resolved with the standard optical microscopic method) do not

appear to differ from those for large diameter (>0.2um) fibers,

dna

for 5 um or longer lengths. Thus, results for fibers visible
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with the phase contrast method (20.2um diameter) appear to be
representative of those for smaller diameter fibers for the 3M
8710 and 9910, and for elastomeric respirators with a dust,

fume and mist filters and high efficiency filters.
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CONCLUSTIONS
All respirators tested provided protection against
asbestos. The American Optical R1050 disposable respirator
reliably provided workplace protection factors of 5 or
greater. The 3M 9910, 3M 8710, and elastomeric half-face
respirators with both dust, fume and mist and high
efficiency filters reliable provided workplace protection
factors of 10 or greater.
Use of higher efficiency filters did not appear to improve
the workplace protector factors of the elastomeric
respirators.
Workplace protection factor measurements for a pressure
demand self-contained breathing apparatus were not
significantly higher than those for the better disposable
and elastomeric respirators. Comments from the test
volunteers and observations indicate that acceptance of the
self-contained breathing apparatus will be poorer than that
of the other respirators tested. In addition, they present

a significant risk of tripping or falling where removal

work requires climbing ladders and working from scaffolding.

Transmission electron microscopic analyses indicate that
overall workplace penetration of small diameter (<2um)
fibers (loanger than 5 um) is not discernibly higher than
that of larger diameter fibers for the 3M 8710 and 3IM 9910
disposable respirators nor for elastomeric respirators with

dust, fume and mist or high efficiency filters.
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Respirator Name

survivair 2000

Comfo II

¥ 8710 .

3M 9910
American Optical
R10S0

North 7700

Scott Air-Pak

TABLE 1

Respirators Studied

Type

Vendor

Elastomeric (silicone rubber)
with dust, fume and mist and
high efficiency filters

Elastomer (neoprene) with
dust, fume and mist and
high efficiency filters

Disposable with nonadjustable
straps ’

Disposable with adjustable
straps

Disposable with nonadjustable
straps

Elastomeric (silicone rubber)
with high efficiency filters

Self-contained breathing
apparatus, pressure-demand

U.s.D. Corp.

Mine safety
Appliance Co.

3M Company

3M Company
American Optical
Company

North Company

Scott Aviation
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TABLE II

COMPARISON OF ASBESTOS SAMPLING METHODS
{OPEN-FACE VERSUS CLOSED-FACE WITH PROBE)

Parameter

Value

Mean

Standard Deviation

T Statistic»
Variance Ratio=®x

Data

Open-face cassette:

Closed-face cassette:

2.2 fibers/mL - open face filter cassette
2.3 fibers/mL - closed face cassette with probe

0.264 fibers/mL -~ open face cassette
0.286 fibers/mL -~ closed face cassette with

probe
1.28

1.17

.
W o

NN N
- O N W
[N N] [N
. .
"o
. P

2.1, 2.2, 2.2, 2.2,

.0, 2.2, 2.3, 2.3, 2.3, 2.4, 2.4,
)

= 1.28 is less than a comparison t statistic of 1.78 (p=0.0S5).

Therefore,

the means do not differ significantly.

«== 1.17 is less than a comparison F statistic of 2.69 (p=0.05).

Therefore,
significantly.

the variances (precision) of the methods do not differ

DU 062506

dna

£200911




TABLE III

MEDIAN ASBESTOS CONCENTRATIONS AND COUNTS
FOR WORKPLACE PROTECTION FACTOR STUDY FOR
ALL RESPIRATORS COMBINED

Concentrations
Inside Respirator 0.006 fibers/mL
(8 HR. TWA ~~ 0.003)*
Outside Respirator 2.6 fibers/mL
(8 HR. TWA ~~ 1.3)=
Counts
Inside Filter 9 fibers
Outside Filter 130 fibers

* No more than foﬁr of eight work hours were spent doing asbe;tos
removal. Therefore, a factor of 0.5 (4 HRS/8 HRS) was applied to
concentrations to estimate 8 HR TWA concentrations.

DU 062507

dna

200911




TABLE 1V

WORKPLACE PROTECTION FACTORS FOR
SELF-CONTAINED BREATHING APPARATUS (PRESSURE-DEMAND)

Workplace Protection Factors: 400
880

Geometric Mean: 620

DU 062508
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TABLE V

COMPARISON OF WORKPLACE PROTECTION FACTORS FOR SEVEN RESPIRATORS

Number of

Respirator Measurements
M 8710 18
3IM 9910 ' 14
American Optical 7
R1050
Elastomeric/Dust, 17
Fume and Mist
Filter
Elastomeric/High 14
Bfficiency Filter
North 7700 14
High Efficiency
Filter
Self-Contained 2

Breathing Apparatus
Pressure-Demand

* Based on a Bonferroni test{5) at a 0.05 level of significance, only

the 3M 9910 and AO R1050 differed.

Workplace
Protection Factor
Geometric Mean Significant
{Geom. S.D.) Differences
310 (5.3)
580 (4.2) Higher than
R 1050
52 (4.2) Lower than
3M 9510
240 (6.3)
94 (3.0)
250 (6.9)
620

DU 062509
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TABLE VI

WORKPLACE PROTECTION FACTORS
FROM TRANSMISSION ELECTRON MICROSCOPIC ANALYSES

Workplace Protection Factor

Fibers Exceeding 0.2 um All Diameter Fibers

Respirator Diameter and 5 um Length* Exceeding S um Length
iM 8710 . 330 120
M 9910 47 41
Survivair 2000 with 28 29
Dust, Mist and Fume
Filter
Survivair 2000 with 21 19

High Efficiency Filter

* Those which would be counted by the standard phase contrast
microscopy method.

dna
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Figure 3 — Workplace Protection Factors
for 3M 8710 Respirator

Cumulative Distribution: (Lognormal)
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Figure 4 - Workplace Protection Factors
for 3M 9910 Respirator

Cumulative Distribution: (Lognormal)
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Figure 5 — Workplace Protection Factors
for AO R1050 Respirator

Cumulative Distribution: (Lognormal)
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Figure 6 -~ Workplace Protection Factors for
Survivair 2000 and MSA Comfo® Halfmask
Respirators with Dust, Fume and Mist Filters

Cumulative Distribution: (Lognormal)
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Figure 7 - Workplace Protection Factors for
Survivair 2000 and MSA Comfo® Halfmask
Respirators with High Efficiency Filters

Cumulative Distribution: (Lognormal)
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Geometric Mean: 94
Geometric Standard Deviation: 3.0
Best Estimate of 5th Percentile: 16

Data: 12, 28, 32, 42, 65, 85, 110, 120, 140, 160, 160, 220, 220,
780, 7900*
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Figure 8 — Workplace Protection Factors
for North 7700 Halfmask Respirators
with High Efficiency Filters

Cumulative Distribution: (Lognormal)
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E. . ou PonT DE NEMoOURs & CoMmpany J. G. Page, Ir.

INCQRPORATCD

WILMINGTON, DELAWARE

EMPLOYEE RELATIONS CEPARTMENT

October 10, 1983

C. T. REINEARDT, M.L. -
CHAIRMAN, AEL COMMITTEE

HASXELL LAE~

DY e E oAt M s A —c
AEL ZTETZEMINATICON T2R ASBESTCS

The askestos Issue Coordinating Committee met on -0/7/83 =5
discuss the guesticn ¢ whether an AEL Jeterminaticn for Ashesczcs
should be initiated zt this <ime. All members of the asbestos
Issue Coordinating Committee in attendance were LURanimous 1n re-

ferring the guestion to vour Committee Zor considerat:izn.

Establishing an AEL <for Asbestos is certainly not an
emergent issue at this time. However, expeditious consideraticn
of this subject before your Committee would be highly appreciated
and does reflect the desires of many of the Asbestos Issue Coordin-
ating Committee members.

Asbestos material in our Company has cenerally been determined
to be chrysotile or a mixture of amosite and chrysotile. We are not
aware of crocicdolite asbestos being used in cur plants with the
possible exception of specialized gasxeting material. I would hcra
that this impression is correct and would anticigpate that your
Committee's data and deliberations cculd confirm this impression.

-ats

Speaking for the Asbestos Issue Coordinating Committee, =

would appreciate your prompt action in bringing this issue before
the AEL Committee.

MEDICAL DIVISICH

{ \
) 3
A
Mo
Burfox
hairm .
Askbestos Issue Ccordinating Commistes
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EXPOSURE LIMITS FOR

AIRBORNE CONTAMINANTS Ssee APRIL 1961 S 2T
: mevsto MARCH 1981
Atarrmuis  MARCH 1981 Page 1 of 8

SAFETY
ENGINEERING STANDARD

Tris stancare wncivdes regurements of the Occupational Salety and Health Act of 1570 (OSHA) as putusred n the Federal

Regtsier. OSHA intormation is prinied n red.
1. SCOPE

1.1 This standard presents information and data sources
on expasure limits of air contaminants to provide criteria
for safe Company work environments. Guidance on ap-
plication of exposure limits is provided.

1.2 The OSHA information presented is a legal re-
quirement in the Uruted States. Local regulations in other
countries must be followed.

1.2.1 Suate and local regulations in the United
States are not covered, but must be followed if applicable.

2. SOQOURCES OF EXPOSURE LIMIT INFORMATION

2.1 QOSHA. Permissible Expusure Limits (PELs) from
OSHA regulations, Scction 1910.1000. Tables Z1, Z2,
and Z3 are presented as Tables 1. 2, and 3. These tables
are minjmum legal requirements in the United States for
the substances listed. The OSHA tables were originally
based on the 1968 ACGIH TLYV tables (see 2.2). OSHA
has made some changes to the tables, but has not made all
of the changes made by ACGIH.

2.1.1 OSHA Reguiated Materiais

2.1.1.1 Rules applying to the manufacture,
prucessing. packaging, handling, and storage of these
materials are specified in OSHA rcguhuons 1910.1001
through 1910.1046 as listed below. -

1910.1001 Asbestos

1910.1002 Coa: tar pitch volatiles
1910.1003 4-Nitrobiphenyl
1910.1004 alpha-Napthylamine .
1910 1996 Methyt chloromethyl ether
1910.1607 3, 3.Dichloroberzidine (and its salts)
19101008 bis-Chlorumethy! ether
mo 1509 Leta-Naphthylamine .
19:0.1519 Benzidine

!QIC,]GI. 4. Aminudipheny!

1910 1012 Ethyleneimmine (Ethylemmine)
1910 1613 beta-Prognolactone

10101974 2-Acetsismnofivorene

1910, 1045 LDinethylaunoczobenzene
1100016 N Nitrosadimethy lanmumne

06T Vi chloride

OIS Torsamie ursenic —
19105025 Lead

PGS Benzene N

Forory portad n red aro frem CSHA 1910 100C hrougn 940 *046

SUATIMM TILE NG 4t — -

—- AR

1910.1029 Cuke oven emissions

1910.1043 Cotton dust

1910.1044 1, 2.Dibrumo-3-chluroprupane
1910.1045 Acrylonitrile

1910.1046 Exposurc to cotion dust in cotton gins

2.1.1.2 CAUTION. Regulations are frequently
subject to litigation. At the time of this revision the hen-
zene and lead regulations snd parts of the arscruc
regulation were under court review. Consult the Legal
Department for latest information.

2.1.1.3 These OSHA regulations specify exact
and demanding methodolugy for sampiing, empioyee
notification, traiung, record keeping, and protecuve

equipment.

2.2 American Conference of Governmaental industrial
Hygienists (ACGIN). The ACGIH annually publishes a
booklet vontaining Threshold Limits Values for many
chemical substances and physical agents. Copics of the
booklet can be ohtained from the Chemical Hazards In-
formation Section, I$D, Centre Road Bldg. The updated
booklet is wsually available in October. ACGIH TLV4
should be used where a Du Pont AEL (see 2.3) has not
been established and the TLY is either lower than the |
OSHA PEL or the material is not listed by OSHA. »

2.2.1 TLVs are intended
guidelines toward the establishment of safe working
envirorunents.

tu be used only as

22.2 Du Pont Use of STEL Values. Short-term
Exposure Limit (STEL) values arc listed as
values™ in the ACGIH “Booklet”
acted upon by the TLV subcommittec of the parent body.
STELs should be used as guides. [n inost cases STELs
were derived by multiplying the TLV by an arbitraniy
25 tn 3.0, STEL values are
Cursuitation  with

“tentative
and may not have been

chosen factor ranging frum 1.
subject to change or withdrawal.
Huskell Laboratory is recommended hefure a sigruficant

cxpcnduurc is made to meet STEL vaiues,

2.3 Du Pont Sources

2.3.1 [Haskell has cstablished Ae- l
ceptahle Exposure Limts tAELs) for some chiemicals
Informativn on AFls can be obtuined from [askell
Loborutory. Where they have heen establiched, the AFLs
should he uerd insteud of the ACGIHLUTLY G I the AFL s
lower than the OSHA PLL the AEL should be wed.

lalivrutury

pup 1160035 '
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2.3.2 A list, “Industrial Chemicals Designated as
Reguiring Epecial Contrel in Du Pont,” is published
quarterly by Haskell Laboratory.

23.3 A ~Carcinogen Synonym List™ is published_

annually by the Corporate Chemicals Information Sec-

tion, ISD.
3. APPLICATION QF PELS

3.1 Many situations where toxic substances are handled
may require detailed review by specialized engineers, in-
dustrial hygierusts, and toxicologists to abtain the op-
timum in design controls. When additional information is
needed on the toxicity of other materials and the health
hazard that may be associated with them. consuitation
should be made with the Haskell
Toxicology and Industrial Medicine.

Laboratory for

3.2 Safety precautions in DR176X shall be followca
when handling radioacuve materials.

4. EXPOSURE LIMITS FOR NONTRADITIONAL
WORK SCHEDULES

4.1
workday, 40-hour workweek including such variations as
rotating shifts which may involve up to seven consecutive
8-hour workdays. Huwnan data used for setting exposure
ltmits have. 1n mnany cases. come from such rotating shifts
and at least 20 years of experience with them has
shown no special adverse health effects. Exposure limits
do not epply to nontraditional schedules such as 10. or
12.hour workdays or a workweek which routinely exceeds
40 hours. -

4.2 Reductlon Factor Calculations. When non-
traditional work schedules are used regularly, an un.
certainty exists concerning the effects of greater employee
tume exposure to chemical agents. Reduced exposure

hintits should canstder the naturc of the air contaminant

and the incrcascd cxposure hours per day, aud the

deorcased hours per day outside the contaminated

environment.®

4.2.1

this standard witl satis{lv OSHA requircments: however,

The reducuon factor caleulations pre<ented in

M3HA personnei will use a less restrictive culeulation
prucesurc «sce refcrence in 3.10.

4.2.2 Inthe absence of other guidelines, a reduc-
ton factor s recomnmended. calculated us folloms tsce
44 for excoeptionan

th

. Soat A §
e

ang Scaa R OA

Azacemy < Sc.ences vash.ngion, TCT, 86 pages 10cicver '9E9i

Exposure limits apply to the traditional B-hour

“Oceupational Exposurs Lim:is 1or Noy
Armoegngr 2 Zovaminants n Sgacecrat Rapon of the Pace an

where

f -

Reduction factor for the nontraditional work
schedule

= Hours worked per day

- and the reduced exposure limit is

Lyt = fLg (2)
where
Lot = Exposure limit for nonatraditional work
schedule
Lg = Exposure limit for 8-hour workday,

eg.. PEL from Table 1

4,23 For the case of a 7.day workweek, the
reduction factor is based on cxposure hours per week and
exposure-{ree hours per week.

- G

(3)

4.2.4 For work schedules less than 7 to 8 hours per
day or 35 hours per week, Equations (1) and (2) are not
applicable.

425 For 24.-hour continuous exposure, Equa-

tions (1) through (3} are not applicable. Refer to the

.- 90-day limits of the
Academy of Sciences where applicable.”*

continuous exposure National

4.3 CAUTION: The reduction factor caiculation is a
theoretical estimate with no guarantee that an
adequate safety margin is provided. Consuit Haskell
Laboratory prior to making significant changes in the
warkplace.

4.4 Exceptlons. No adjusunent of the exposure lunt i

necessary {or the following:

8. Those substances whose exposure linuts are
based un <hort-term cffects or eapid einnination.

which

lecad and

_accumuiute tn the body very siowly. tlere. the daily

b. Substances such as wmereury

“exposure 1+ unimportant as long as the average weekiv

" length of exposure remaine at 40 hours.

o c.
feamthle devel™ councept.

Substances fue which a limitis set un the “lowest

» Worx Scheduios. ' Amer ing Hygiana Assoc J 467 (June 1975,
r Siandaras 107 Manaeg Spase £ gni Scace Sciorce Boars Nalora

DU 062519
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45 Examples

4.5.1 For carbon monoxide exposure during a
10-hour workday, 4 days per week where Lg =
50 ppm, the Lag 11 calculated using Equations (1)

and (2):
8 24 - 10
s = <T5>< 16 )'0"

Lyr = (0.7) (50) = 35 ppm

452 For methanol exposure during s 12.hour
workday, 5 days per week where Lg = 200 ppm, the
L 18 calculated using Equations (1) and (2):

7= G-

Lyt = (0.5) (200) = 100 ppm

4.5.3 For methanol exposure during an 8.hour
workday, T days per week where the Lg = 200 ppm,
the Lat is calculated using Equations (2) and (3):

40 168 - 8 x T
f -( )( - )) - 0.625
8 x 7 128

Lyt = (0.625) (200) = 125 ppm

This calculation does not apply to normal rotating shift
schedules, See 4.1,

5. OTHER REFERENCES

5.1 Employment Safety and Health Guide No. 419 May
24, 1979 “OSHA Industrial Hygiene Field Operations
Manual.” -

Page 3

This manusl dues not have the authority of & regulation.
Its purpose is to guide OSHA industrial hygiene com-
pliance officers. Du Pont disagrees with many tmportant
statements of fact and wnterpretations given in the manual.
The manual should not be used as guidance i1n Du Pont
but may be useful for determirung how an OSHA com-
pliance officer is likely to handle a situation.

Source: Commerce Clearing House, Inc. 4025 W' Peter-
son Avenue, Chicago. I 60646

5.2 “NIOSH/OSHA POCKET GUIDE TO CHEMICAL
HAZARDS"

OHEW (NIOSH) Pgblication No. 78-210.

This is & useful concise comnpiiation of information on
chemicals, including chemical and physical properties,
permissible exposure limits. respirator selection, heaith
hazards. etc. The bouk contains 2 number of errors. In ad.
dition, it defines “immediately dangerous to life and
health™ as the "maximum level from which one could
escape within 30 minutes without any escape impairing
symptoms or any irreversible health effects.™ The con-
ventional definition (see ANSI Z88.2, 1980) is “any at.
inosphere that poses an immmediate hazard to life or
produces immediate irreversible effects on hcaith that
will be debilitating.” In keeping with its definition the
Guide's IDLH values are lower than those which
correspond to the ANSI definition. This book tnay be
useful but any information should be checked using a
primary source.

<

=4
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TABLE 1 - OSHA TABLE Z -
Moterizts with Namwe Preceded by 'C™ ~ Ceiling Yalkses. if the name af the material in Tabie 113 preceded by a "C,” the vaius in the table 1 a
CHling v8 o8 AR eMDIOYEE 1 EXDOTUNE 1O & meterisl shall at NO lime exceed the caling velue

Other Materals - 8-Hour Time-Welghted Average. if the name of the materiat in Tabia 113 not preceded by & "C.” the vaiue in the tadle i an 8-hour
NMEe-we LN 0T aversge AN EMPICYSE 3 $XDOILIE 10 & MAlENS! tn ANy 8-hour werk shift ol a 40-nout weex shs!l not 8xceed the 8-hour Ume-weightied
Fverage

LY b) 8) v)
Sudbstance ppm mg/Md Substance ppm mg /M3
Acelaicenyce B0 Caicium oxide 5
Acetic acud 10 25 Camphor 2
Acetic anhydnde 5 o] Carbary! (Sevin) 5
Acetone 1,000 2,400 Carbon black 35
Acetonitiiie 40 70 Carbon dioxide 5,000 9,000
Acstylene dichlondas, see 1,2- Carbon monoxide 50 55
Dichloroathylane Chlorganes ~ Skin 0.5
Acetylene tetrapromide 1 14 Chlorinated campheneg ~ Skin 0.5
Acrotein 0.1 Q.25 Chiorinated diphenyl oxide Qs
Acrylamide — Skin Q.3 C Chiorine | 3
Aldnn - Skin 0.25 Chlorine cioxide 0.1 02
Allyl alcohotl ~ Skin - 2 E] C Chionine tnfluoride 0.1 04
Allyl chlonde 1 -3 'C Chioroacetaidehyas 1 3
C Allytgtycidyl ether (AGE) 10 45 a-Chioroacetophencna
Aliyl preoyl disulfide 2 12 {chenacyichlonge) 0.05 0.3
2-Aminceihanol, see Ethanolamine Chlorobenzena {monochioro-
2-Amincoyniging Q0.5 2 banzene) 75 350
Ammon:a 50 kS o-Chioropanzyl.dene
Ammonium sulfamats {Ammate} 15 malononitnis (OCBM) ¢.08 04
n-Amyl acetate 100 528 Chlorobromometnane 200 1,080
sec-Amyl acetate 125 650 2-Chloro- 1,3-butadiene, see
Aniline ~ Skin S 19 Chloroprene
Anisiding {0, p-isomers) ~ Skin 0.5 Chiorodiphanyt (42 parcent
Antimony and compounds i Chiorine) - Skin 1
{as Sb) 0s Chiorodiphenyi (54 parcent
ANTU {aipha naphthy! Chiorina) - Skin 0s
thiourea) 0.3.. | 1-Chloro, 2, 3-epoxypropans, see
Arsine 0.05 02 Epichiorhydnn
" Azinphos-mathyl - Skin 7 0.2 |2-Chioroathanol, see Ethylene
Barium {soluble compounds) 0.5 | Chiorohyarn
p-Benzoquinona, see Quinone Chlotoathylene, see Vinyl
Benzoyt peroxide s chlonda
Senzy! chlorice 4 5 C Chioroform (trichloro-
Biphenvi, sae Diphenyt methane) 50 240
Boron oxide 15 1-Chloro-1-mitrcpropans 20 100
C Boren tnfiuonide 1 a | Chioropicrin 0.1 07
Bromine 0.1 0.7 Chioroprene (2-ctloro-1,3-
Bromoform - Skin 0.5 5 - butadieneg} - Skin 28 N0
8utadiens (1,3-butaciene) 1,000 2200 | Chromium. sof. chromic,
8utaneirci, see Sutyl -1 cnromrous salts as Cr 0s
mercantan . I Metal ang nsol saits 1
2.8 larore 200 sgg  Coal tar pich volaies (tenzens
2. B.tcxy ethang, Butyt Celiee '} soluble fracucn) anirracene.
50v@1 - Sk 50 240  B8aP. prerarinrere. acricne.
Butyt acetale ~-Dutyl acelatel 15C 710, Chrysene. pyruna c2
sec-Bu!, acciale 200 350 'C:balt. maetal [Lme and cust 9\
18r1-B.'y aceiale 220 950 | “owper fLme o1
Buty! a:iczhot 100 00 'FDusis ang Mis!s ¢
sac-Buly. aconsi 150 45y Cotton dust icaw) 1
t0t-Bly: a'corc! 100 300 iCrag herbicice *5
C Butyaming - Sxin 5 15 Cresoi (3l somers] - Swin $ 2
C tert.Butyl chromate (as j Crotoraidenyse 2 g
CrO. - 3kin 0.1 Lcurvane - Skin 80 245
~.Bulyl g'yeadyl ather (BGF) 50 270 | Cramde (as CN} - Skin 5
Bulyt morzaptan 10 35 | Cveworexane 300 1.050
con-Out . 10iLens 10 6 , ~ycienaxanal X« 200
c ’ty;.ono;dnone 50 200
Soe page I 'or lootnotes T (Cant'a on Pags 5§}

Fzrmonz . g Ao e o SORA 900 0CC @

DU 062521

3

dna

8500911

(D




227

. P

d41

This Page Rev March 1981

EXPOSURE LIMITS FOR

AIRBOANE CONTAMINANTS

"TABLE 1 - OSHA TABLE Z-1 (CONTD)

)

Substance m™g w3’ Substance ppm” mg M}
Cyc'crazang 1,015 Oioxane (Diethyiere dioxicel -
CTrycicperiac.ene 200 Skin 100 50
2. 4D 10 Dipheny! 02 :
20T - Skin 1 Oiwphenyimethare dusccyanate
DOVP - Skin y (see Methylere bisphenyl
Decaborane - Skin 0.3 isocyanate (MO1))
Demaeton - Sxin 0.1 Diprcpylane glycol methyl
Diacetons alcohot {4-nydroxy- ether — Skin 100 60
4-metnyl-2.pentanone) 240 Di-sec, octyl phthalate (Di.2-
1,2-Giaminpeinane. sae ethyinexylphthalate) ]
Ethylenediamine Endrn - Skin o
Orazometnane 0.4 Eptchiorhydnin - Skin 5 19
Diborane 0.1 EPN ~ Skin 05
Oibutyt Phosphate s 1,2-Epoxypropane, see
Dibuty'ptithalate 5 Propyteneoxide
C o-Dichiorobenzene 300 | 2.3-Epoxy-t-propanci, see
o-Dichicropenzene _ . 450 i Glycidol
Dichloroc livoremethane 4,350 { Ethanethiol, see Ethyimercagtan
1.3-0iehicro-5 5-aimethyt ; Ethanolamine 3 8
hycantomn 02 . 2-Ethoxyethanol - Sxin 200 749
1.1-Cichicroethane 400 ! 2-Elhoxyethylacotate (Cello-
\ 2-Dichioroelhyiena 790 solve acelats) - Skin 100 540
C Cichicrostnyt ethar - Sikin 90 Ethyl acetats 400 1430
Dichioromethane see Ethy! acrylate ~ Skin 25 3]
Methylanechioride Ethyl aicohoi (sthanol) 1.000 1,907
Dichloromonofiucromethare 4,200 Ethylamine 10 ‘8
C 1.1.Dichicro-1-nitroethane 60 .| Ethyl sac-amy!l ketona (5-
1.2-Dichloropropane, see meathyi-3-heptanone) 25 130
Propytensgichlonde Ethy! benzene 100 435
Tetralivoromethane 7.000 Ethyl bromide 200 890
Oreldnin - Skin 0.25 Ethyl butyt ketons (3-
Disthylamina 75 Heptanone) 50 230
Duathytaming ethanof - Skin 50 Ethyl chicnice 1,000 2.600
Distny'eirer, see Ethy! ather Ethyl ether 400 1,200
Diiuorod.sromemethane 860 Ethy} formate 100 300
C Cig'yeicyt ether (DGE) 2.8 C Eihyt mercaplan 10 25
Oihyaroxydenzena, see Ethyl siicate 100 850
Hydroguinone Ethyiena chiorohydrin - Skin 5 15
Cuschulyl ketone 290 Ethylened:amine 10 25
Diisop. vpytaming ~ Skin 5 20 C Eihylena glycoi cinitrate
Ciumathoxymethane. sae and/or Nitroglycenn ~ Skin 9.2 1
Meinyta! Ethyiane glycol monomethyl
Ciumatnyl 2za'amide — Skin 35 ather acetate, see Methyl
Simethviamine 18 celiosolve acetlats
Dimarhyiaminooeniene, see Etnylero imine - Skin 0s 1
Xy'rcane Ethylens oxice 50 €N
C.rer,anbne (N-dimethyl. Ethyhic'ne chlorige, see 1.7
a~tbne - Skin g 25 Cichigroattane
C me!~yidenzera. see Xylere -1 N-Ethyimorpnoiineg ~ Sin 2 34
Z.mainy' L g Bromo-2 2-di Ferbam 15
$hraroettvl phospnate Ferrovanadium cust :
sz 3} Fiuonico tas F) 25
Dwmeryitorrmam.de - Skin 0 | Fldorna 01 02 <
26-Oimetrvimaranone, see ’ Fiuorotrichtoromathane 1.000 £ 600 %
CasoGuly xalione | Formic acwa 5 9
1.1-Dime'ry Nycdrazine - Skin 1 Furtyurai ~ Skin 5 20
Cimeihyigrinatate 5 | Furturyt aicotol 0 200
imenyisotfate - Skin
?;muoéesnzeno fall isomars) ~ > f g:y:mcz (2.3—EQOXY:!~WO:>3.'\0() 0 150
Sxin 1 ; ycol monoethyl ether. tco
Gimtro-ocrecol ~ Skin 02 ! 2-E'hoxyethano!
. 18 Guinien  cee Aznphosmetnyl

C.nrisiciveno - San

See page 3 'or ‘ooirotes

L3R Zeer m or.g 20 iem TSHA
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TABLE 1 - OSHA TABLE Z-1 (CONTD) '
&) B}
Subsiance ppm mgs Ml . Substance pcm" mq/H‘D)
Hatnium 05§ o-Methyicyciohexanone - Skin 100 450
Heptachior - Skin 0.5 Methyl ethyl ketone (MEK),
Heptane n.neptane) 500 2.000 sae 2-8utanone
Hexachloroetnane - Skin 1 10 Meathyi formate 100 250
Hexachiororapnhthalene ~ Skin 0.2 Metnhy! iodide ~ Skin 5 p-:)
Hexane (n-hexane) 500 1.800 Methyt isobutyl carbinot - Skin 25 100
2-Hexanaone 100 410 Methyt isobutyl katone, see
Hexone (Melhy! isobuty! Hexone
ketone) 100 410 Mathyt isocyanate - Skin 0.02 0.05
sec-Hexyl acetate 0 300 | C Methy! mercaptan 10 20
Hydrazine - Skin 1 1.3 | Methyl methacryiate 100 410
Hydrogen bromide 3 10 Methyt propyt ketone, see 2.
C Hydrogen chioride 5 7 Pentanone
Hydrogen cyanide - Skin 10 11 1 C a Methyt styrene 100 480
Hydrogen paroxide (90%) 1 1.4 C Methylene Bisphenyl
Hydrogen selenide .05 0.2 isocyanate {MDI) 0.02 02
Hydroquinone 2 Molybdenum:
C lodine - 01 1 Soluble compounds 5
tron oxide fume 10 “Insoluble compounds 15
Isoamyl acetate 100 525 Monomethy! aniline -~ Skin 2 9
Iscamyt alcohal 100 260 o} Monomemy( hydrazine ~
Isobuty! acetats 150 700 Skin ) 0.2 035
Isobuty! alcohot 100 300 | Morphoiine - Skin 20 e
isophorone 25 140 | Naphtha (coaltar) 100 400
{sopropyl acetate 250 950 Naphthalene 10 50
Isopropyl alconol 400 980 Nickel carvonyl 0.001 0.007
fsopropytamine ) 12 Nicke!l, metal and soluble
{sopropylether 500 2,100 compounds, as Ni i
Isopropy! glycidy! ether {IGE) 50 240 Nicotine ~ Skin 05
Katena 0.5 09 Nitric acid 2 [
Sk 5 Nitric oxide 25 X
Lindans ~ Skin o p-Nitroaniline ~ Skin 1 6
ngwum hydnde , 0’:2 Nitrobenzens ~ Skin 1 5
L.P.G. {liguhea petroleum gas) 1,000 1, o-Nitrochlorobenzene - Skin 1
Magnasium oxide fume 15 Nitrogthane 100 310
Malathion ~ Skin 15 C Nitrogen dioxide 5 9
Maleic anhydride 0.25 1 Nitrogen trifluoride 10 2
C Manganesa 5 C Nitroglycenn ~ Skin 0.2 2
Mesityl oxide 25 100 Nitromsathane 100 250
Mathanethiol, see Mathyl 1-Nitropropane 25 90
mercaptan 2-Nitropropane 25 90
‘Aathoxychlor 15 Nitrototlusne — Skin 5 30
2-Methoxyethanol. see Methyt Nitrotrichioromethane, see
c8ilosoive Chicropicrin
’f’fny' acetats 200 610 Octachioronaphthalens ~ Skin 01
:40‘:)': acery:e:e (prapw;ne) , 1.000 1,680 Octane 500 2.356
mxf ac:;;:pe‘-prcoa ene 1.000 1.800 Cil must, runaral 5
v"".h"‘"e ,.\,., e ' ’ Organic Arsamic compouncs (as As) 05
einyt acryleis = =xin 10 35 1 osmum tetronide 0002
Megthy'a, iC.moitcxymetnanol 1.000 3100 1 5ane acid 1
Metny: alcoho. (mathancl 200 280 Cxygan oiluonde 008 01
Metnytamire 10 12 _ Ozone 01 02
Metny amvyt aicohc: see | )
Methyl 1sobuLtyl cambnsl i Paraguat - Sxin 08
Mathy! in-amyi) xelorg 2- | Parathion - Skin o
Haptanone} 100 465 | Pentaborane 00as 0.0t
C Metry: bromiza — Skin 20 80 !\ Pantachiororaphthaieno - Skin 05
Mgtny! Etutyl ketone. see 2- Pantachloropnenal - Skin €5
exanone { Pentano 1,000 2950
‘iathyl collosolve - Skin 25 80 , 2-Pentanone 200 700
‘iotnyl cellosoive acelate - Sk 2c 120 | Percnloromethyl mercaplan 0.1 038
Mothyl chiorolorm 350 1,500 Perchioryl fuorice 3 135
Lothyic (cohexara 500 2000 | FPetocum c.zuiaies (napnina) 500 2.000
tAgthizyziohecanol 100 479 Phanot - Skin S 19
See page ) lor lootnotes (Cont'd on Psge 7}
- Vyo. mteat e neg N tiom CSHA 30 ONC @
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299 EXPOSURE LIMITS FOR SarT
This Page Rev March 1981 AIRBORNE CONTAMINANTS Page 7
TABLE 1 - OSHA TABLE Z-1 (CONTD FROM PAGE 6)

Substance ppm" M/MJD) ‘ Substance mu me il
p-Phanylena diamine - Skin 0.1 1,1,2.2-Tetrachioro-1,2-difluoro-

Pheny! ether (vapor} ' 7 ethane 500 417C
Prenyt ether-bipheny! 1,1.2.2-Tetrachioroathane - Skin S a5

mixture (vapor) 1 7 Tetrachioromethane, see Carbon

Phenylethyiene, see Styrene tetrachlonde
Phenyi glycidy! ether (PGE) 10 80 Tetrachloronaphthalene - Skin 2
Phenylhydrazine ~ Skin 5 22 Tetraethy! leag (as Pb) - Skin 0.075
Phosann (Mevinphos) — Skin 0.1 Tetrahydrofuran 200 590
Phosgane (carbony! chloride) 0.1 0.4 | Tetramethyl laad (as Pb) - Skin 0078
Phosphine 03 04  Tetramethyl succinonitrile -

Phasphioric acid Y Skin 05 3
Phosphorus (yeliow) 0.1 Tetranitromethane 1 8
Phosphorus pentachionde 1 Tetryl (2.4,6-trinitrophenyi-

Phosphorus pentasulfide ' 1 methylnitramine) - Skin 15
Phosphorus trichlioride 05 3 ! Thalum (soiuble compounds) -

Phthalic anhydride _ 2 12 ' skinas T ol
Picric acid - Skin ) 0.1 | Thiram S
Pivat (2-Pivaiyi.1,3. R l Tin (inorganic compounds.

indandione) 0.1 except oxides) z
Piatinum (Soluble Salts) as Pt . 0002 : Tin {orgamic compounds) [N
Propans 1.000 1.800 i C Toluene-2.4-dusocyanate 002 PR
n-Propyl acetate 200 840 | o-Toluiding - Skin 5 2
Propyl atcohal ras o] S00 | Toxaphene, see Chiorinated
n-Propyl nitrate 25 110 camphene
Propylene dichlornde 75 350 Tributyl phcsonate 5
Propylene imine — Skin 2 5 | t1.1,1-Trichloroetnane see
Propylens oxide 100 240 Methyt chloroform
Propyna. see Maethyiacetylene 1,1.2-Tnichiorpetnane - Skin 10 45
Pyrethrum 5 Titaniumdioxide 1
Pyridine ’ 5 15 Trichloromethane. see Chioro-

Quinone 0.1 0.4 form
Trnichloronaphthalene -~ Skin S

Rhodiym. Metal fume and 1,2.3-Trichlorosropane S0 300
dusts. as Rh - 0.1 1.1,2-Trichioro 1.2.2-trifluoro-

Soluble saits 0.001 sthane 1.000 7.600
Ronnet 15 Triethylamine 25 10C
Aotenons (commercial) s Trfluoromoricbromomethane 1,000 £100
Safenium compounds (as Se) 0.2 2.4.6-Trinitrophanol, sae Picric
Selenwwm hexafluoride 005 04 acid
Siuver, metal and soluble 2.4,6-Trinntropheayimethyi-
compounds 0.01 nitrarmine, s2e Tatryl
Sodwum Huoroacetate (1080) ~ - Trinitrotoluena - Skin ‘s

Skin 0.05 Triorthocresyl phosphate 0:
Sodium hydroxide 2 Triphenyt pnosghate 3
Subine . 01 05 Turpeating 100 50
Stoddard sotvent 500 2:900 Uramum (sciuble compounds) [
Styennine 0% 1 Uranium (irsaiuble compouncs) 52
Sulfur cioxide s -3 C Vanadiem- 7 .

Soiur nexalluonde 1,000 6.000 V.O. gust B ss

2vs

?u!unc acid morg 1 :5 V;0; fume R}
Surtur monochionda Vinyl benzena. sea Styrene
Suitue pentziluoride 0025 025 Vinylcyan.do. se8 Acrylomitnia
Suifuryl Huorrde 5 20 Vinyl tofuene 100 489
Systox, see Demeton =)

Wararin 9 <
2,457 10 N -

Tantaium o 5 Xyiene (xylol) 100 "';:5
TEDP - Skin . 02 Xyhdine ~ Skin < * =
Tellunum 01 Ytrium o
Teflunum hexafiuonse 002 02 Zine chlonde fume . g
TEPP - Skin 00s Zine cxice fuma S oA
C Terphanyts A 3 2irconiem compounds (a8 2 s -
1.1 1,2.Tetrachlore-2.2-ciffuoro~ -
athare 500 4176 |

§°G, fnoo ‘J ,1.0( !oﬁor,n'o.te:' o Ny vorm e - ’l 1,
N Sl S gt elare leum TLRA Q2 TO0C S d » DU062524
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TABLE 2 ~ OSHA TABLE Z-2

Acceptabie mazimum peak
above the acceptable
ceiling concentration

8-Hour Time Acceptable for an B-hour shift,
Weighted Calling Mazximum
, Material Average Concentration® Concentration Ouration
Benzene {227.4 - 1969)** 10 ppm 25 ppm S0 ppm 10 minutes
Berytlium and beryllium compounds 2 ugM?® 5 ugM? 25 ug/? 30 minutes
{237 28 - 1870)
Cadmium dust (237§ - 1970) 0.2 mgM? 0.6 mg/M?
Cadmium fume (Z37.5 - 1970) 0.1 mg/M? 0.3 mgM?®
Carpon disuifica (237 3 - 1968) X ppm 0 ppm 00 ppm 30 minutes
Carpon tetrachlcrice (237.17 - 1967) 10 ppm 25 ppm 200 ppm S minutes in
any 4 hours.
Chromic acid and chromates (237.7 - 1971) 1 mg/1oM?
Ethylene cibrom:ce (Z37.31 - 1970)  _ 20 ppm 0 ppm 80 ppm 5 minutes.
Ethylene dichicride (Z37.21 ~ 1963) 0 ppm 100 ppm 200 ppm S minutes In
any 3 hours.
Fluoride as dust (237.28 - 1369) 2.5 mg/M?
Formaldehyde (237 6 - 1967) 3 ppm S ppm 10 ppm 30 minutes.
Hydrogen fluornide (23728 - 1969) 3 ppm
Hydrogen suifide {237.2 ~ 1368) 20 ppm 50 pem , 10 munutes once
onty it no olher
measuyradle
exposure occurs
Mercury (237.8 - 1§71) 1 mg/10M?
Methyl Chionde (237.18 - 1968) 100 ppm 200 ppm X0 ppm S minutes n
any 3 hours,
Mathylene Chionde {237.23 - 1969) 500 ppm 1,000 ppm 2,000 ppm 5 minutes in
any 2 hours.
Organo lalkyl} mercury (237.30 - 1969) 0.01 mg? 0.04 mgM?
Styrens (237.15 — 1869) 100 ppm 200 ppm 600 ppm S minutes in
any 3 nours.
Tatrachioroethyiene {237.22 - 1967) 100 ppm 200 ppm 300 ppm 5 minutes in
any 3 hours.
Toluane (237 12 -~ 1967} 200 ppm 300 ppm SO0 ppm 10 minutes.
Trichloroethytene (237.19 -~ 1867) 100 ppm 200 ppm 30 ppm 5 mnutes 0
any 2 hours.

* ke azceplazio ceing ccncertrat.on’ shall not be exceedad duning an 8.hour stft excapt for the Lme panod indicated ard the con-
cen(ralion aiowed under TacCepiatie Maximum peak above the acceptalie ceiling concentration for an 8-hour sh.ft °

Cecusancns expcsures 10 benzana are subject 1o the requiremen:s of

Secuon

Sect.or '5°0'028.8, 2' Expcsures eaxempted by Section 1910 1028(a)(2) are covered by this Seclhion 9701000,

Tam gty praed n oo 28 tom QSrA 1390 1000 -
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TABLE 3 ~ OSHA TABLE Z-3
Minerai Dusts T
8-Hour
Time-Weighted
Averages
Substance Mppct* Mg/M3
Silica:
Crystaltine:
Quartz (respirable) 250°° 10 mg/Mm’t
%SiO2 +5 %SIO2 + 2
Quartz (total dust} 0 mgMm?
. %S0, + 2
Cristobalite: Usa /2 the
value caiculated from the
count or mass {ormuiae for
quanz.
Tridymite: Usa 72 the valua
caicuiated from the formulae
for quartz.
Amorphous, including natural
diatomacecus earth 20 80 mg/m?
*%Si0,
Silicates {less than 1°%4 crys- ———
taline silica):
Mica 0
Soapstone 0
Talc (non-asbestos — form) 20t
Talc (fibrose). Use asbestos
timit
Tramoiite (see talc, fibrous)
Portland cemaent «Q
Graphuta {natural} 15
Coal dust (respirable fraction
less than 5% Si0,) 2.4 mga?
or
For more than 5% S0, 10 mg/d?
%S5i0, + 2
Inert or Nuisance Dust:
Respirable fraction 15 5 mgM?
Total dust 50 15 mg/M?
Mote: Conversion factors mppef x 353 » miliion particles per cubic metes
= paruicies pet cc.
® Millions of particies per cutic 100t Of air, based on impingar samplas countad by
ught.figid techniques
** The percentage of crystaihne sihca in the formyta 8 the amount determined from
u-DOrNg SANPIAs. exceol N hase 1nSaNces «n which olther methods have been
shown 16 be applicatie
1 Both conconiralion ang pdrcent Quanz for the appncation of this imit ara 1o be
getermingd 1rom the fraction DasyNg & $i28-58i4Clar with tha foliowing
characiernstics
t1 Coatarming < 1% Quartz > Y% Qquariz, use Quarz hmit
S
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