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A clinical and environmental study was made of a group of 39 workers exposed
to commercial tale dust. of which tremolite and anthophyllite were the major fibious
cononents and the findinas were compared with a control group. The data showed
tha! in spite of u wcan exposure of 16.2 vr with a range of 11-22, onlv one of the
woilzers exposed to commercial tale dust showed a chest roentgenogram consistent
with pneumoconiasis. The only significant difference between tale workers and
control was in the number of people having dyipnea and it severity. The authors
considered both the clement of smoking and the evposuie 1o commercial tale as
aggmavating factors wlich accounted for the dyspuca. The findings of the 39 woikers
in the present study were compared to those oblained friom 33 workers studied carlier
in another tale plant. Both gioups bad <hnifar mean durations of exposnre to com-
mercial tale but the desrce of exposure of the gronp of 35 was appreciably gicater.
In the latter cioup there was a siguficantly increased prevalence of pnewmoconioses.
It is possible that commereial tule contoining tremolite und anthophyllite as major

fibious constituents may be less fibnogeme than chrysotle or amosite at the degices
1.

of dust exposUTE prostue dn waio LU
Studies of the biologic response to different types of asbestos indicate that
inhalation of chryvsotile and/or amphibole asbestos dusts in concentrations,
present in some industiial environments, can produce pulmonary fibrosis (1).
Disabling pncumoconiosis may oceny alter inhalation of an asbestos dust after
an appreciable elapsed time from onset of exposure, up to 20 years or more (15).
Morris ¢f al. (2) in a study have 1eported that clirvsotile produced less plumo-
nary {ibrosis than amosite or crocidolite when comparable concentrations of
these ashbestos minerals were inhaled. These investigators have attributed the
esser pathogenicity of clirvsotile to the ability of the lungs to climinate it more
rapidly than amos-te or crocidolite. Recent data on anthophyllite exposure indi-
cates the fiber to be both a fibrogen (16) and a carcinogen (17). Meurman (3)
has suzgested that plenral plagues and calcification seem to occur more frequently
among people exposed to anthophvllite, but whether one type of asbestos is
more pathogenic than another still remains to be established. The difficulty arises
duc to the influences of fiber size, other minerals and cofactors present in the
ashestos dusts (4). Vighiani (3) cites Selikofl as_bhaving stated that diflerences
in fibiogenicity may exist even between dilerent sources of the same type of
asbesios. Experimenta 1y, observations in the cuiaca pig lung by ilolt, Mlls, and
Young, (6) show no diflerences in the filnogenic response to four types of as-
bestos, namely, ¢ysot le, crecidohite, amosite, and anthophylite. On the other
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hand, Parazzi, Pernis, Secchi, and Vigliani (7) have shown that crocidolite pro-
duces a more marked cytotoxic action on guinca pig macrophages than does
chrysotile. Schnitzer and Pundsack (8) in an carlicr study observed that chrys-
otile fibers produce a marked hemolytic effect on suspension of washed sheep
erythrocytes whereas ¢rocidolite, amosite, tremolite. and anthophyllite produced
negligible hemolytic eflects. In a more recent study (personal communication to
AML.), the same authors found that the relative surface areas of carvsotile
versus the amphibole group were among the major factors in determining
whether or not the materials were potentially capable of producing hemolytic
effects, Although the various authors cited above have shown different responses
to different types of asbestos, their results do not justify drawing firm conclusions
as to the relative pathogenicity of the diffcrent types of ashestos.

The present study deals with a group of 39 individuals who were exposed to
commercial tale dust with tremolite and anthophyllite as its major fibrous com-
ponent. The purpose of the study was to (a) corrclate the environmental exposure
with the clinical and roentgenographic findings in order to obtain information
on a dosc—responsc relationship among workers, all of whom had relatively long-
term occupational cxposure to commercial tale; and (b) obtain additional data
on the composition and morphology of the commercial tale dusts.

MATERIALS AND METHODS

All of the workers in the study group were exposed to comnercial tale for 10
or Mo 31 Dol werler ymdenvent a clinical evaluation which incduded a de-
tailed occupational history, a physical exainination and chest roentgenogram. A
similar evaluation was made of 41 workers who lived in the sane arca as the
talc workers and who were of the same sex and mean age and range but who
had had no occupational dust exposure in their working environment. The 41
workers served as a control group. Dvspnea was graded using a modificution of
Fletcher’s criteria (9). Only {four of the five grades categorized by Fletcher were
adopted for this study. The criteiia for a positive smoking history was smoking
of 20 or more cigarcttes per day for a minimumn of 5 yr.

In addition to the cdlinical and roentgenographic examinations, air samples
were taken in both the workers’ breathing zones and general air at varions loca-
tions where the mining and milling of tremolite tale took place. Total particle
counts as well as fiber counts were determined. The dust was collected by means
of a midget impinger and the samples were taken at a rate of 0.1 ¢pm for 19
min according to the Public Ifealth Service method (10). Several [0-min swnples
were taken during the individuals work day to obtain results representative of
a given worker’s actual exposure. Particles were counted using the licht field
low-power method. The fibers were collected on a millipore filter and concentra-
tions were determined using phase contrast illumination at 400X, The mineral
nature of 16 tale samples fiomn New York State was determiined. These samples
represented tale specimens obtained at different mining and milling operations,
as well as the finished product. Techniques of analysis included polarized light
microscopy, transmission clectron microscopy with selected area  diftraction,
x-ray diffraction, and clectron microprobe analys’s,
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TABLE 1
CrINICAL AND ExvIRoNMENTAL Dars or Exrosep anp Costron Grour

Study
group Control P
No. 39 41
Age (yr) mean 45.9 48 8 N.S.
range 34-75 32-71
[ixposure (yr) mean 16 2 0 (0 09)
range 11--22 0 (009,
Radiologic finding> compatible 1 (2 6%) 0 (0 0%) N.S.
with pneumocomoses
Clinical findings
Cough 10 (25 63) 3 (12 2¢¢) N.S.
Dyspnea 9 (23 19%) 3 (7 3¢ <0.05
Lung crepitations 2 (5.19)) 3 (7 3¢9) N.S.
Clubbing 0 (0 09) 0 (005 N.S.
Positive smoking history 19 (48 75) 19 (46 3¢¢) N.S.
FINDINGS

Clinical. A summary of the clinical and environmental data of the 39 indi-
viduals in the study group as compared to the control group is shown in Table 1.
Data showing the relationships of dyspnea and cough to age. smoking and dura-
tion of exposure arce given in Table 2. The charactevistics: for each erade are
given in Table 2. Table O sunnnarizes the mean dudt concentrations obtained for
specific years between 1954 and 1970. Fiber counts were made only in 1970 as
shown in Table 3. Comparative environmental, clinical and chest roentgeno-

TABLE 2
Rupatioxsumrs oF Dysexty axp Covaa 1o AGH, SMOKING AND
DeraTioN oF Ixposvin IN 10 Srupy Grovp

No packs

Case Years Dyspnea cigarettes,/
number Age  exposire grade” Cough Smokinug day Years

1 45 14 1 Productive + 1 25
2 36 19 1 0 0
3 45 15 1 Productive? 0
4 53 15 1 Productive® + 1 30
5 45 20 4 Productive + 2 20
6 49 20 1 0 + 15 18
7 58 14 2 Productive 0
8 50 19 4 Productive + 2 31
9 55 15 1 0 0 .

e Four grades of dy~pnea, a modification of Fletcher's miadmg (7), were used: Grade 1—able to
walk normally without breathlessne=s on the level, but breathless on hurrying or elimbing slight
hills, Grade 2--able to keep on walking at own, slower than average pace on the level, Grade 3—
forced to stop for breath when walking at own slow pace on the level; and Grade 4-—breathless on
shightest exertion such as washug or undressing

® Morning only.
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TABLE 3
ENvIRONMENTAL Data OpraiNep atr Variovs Mine axp Minn OpreraTioNs

Mean dust counts (mppef) Fiber count
(fiber > 5 pm/ml)
1954 1958 1963 1964 1969 1970 1970
Mme
Drilling 5 5 13 7 8
Dragline loading 7 10 16
Tramming & mucking 29 11 22
Primary crushing 2 26 23 18 13 48 260
Hoist loading 70 140 14 29
Ml
Secondary crushing 12 23 8 10 12 13 13
Grinding (Wheeler mills) 15 13 5 3 11 19 30
Grinding (Hardinge millx) 18 14 4 7 8 33
Bagging 25 15 5 9 4 8 30
Palletizing 40 25 10 6 27
Bulk loading 10 8
Direct R.IR. car loading of bags 109 39 31 62

TABLE 4
Dara 1N PrestNT Praxt Covranep 1o ANotnek Praxt Srepinp PrEvioUsLy

Present plant Comnarative
study plant study P
Environmental data® (mppef)
Mining
Drilling 6 182
Mucking 20 31
Millmg
Crushing 15 117
Mlling 13 GO
Bagging 16 106
R.R. car and truck load 08 77
Workers examined
Number in group 3 35
Age (yr) mean 45.9 49.1 N.S.
range 34-75 29- 67
Fxposure (y1) mean 16.2 17 .4 N.8.
range 11-22 11-22
Radiographic findings compatible 1 (2 69) 12 (34.39; <0 01
with pneumoconioses
Clinical findings
Cough 10 (25.6<,) 10 (40 057) N.S.
Dyspnea 10 (25 6C%) 22 (62.99) <0.01
Lung crepitations 2 (5.1%) 8 (22.99) <0.05
Clubbmng 0 7 (20.090)
Smokers 19 (48.790) 23 (65 79¢) N.S.

* The dust count data represent mean dust concentrations over 20-yr periods.
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TABLE 5
Compararive: Dust Covsts awwo Fisrr Couxts 1 e Two PrLaxrs

Present plant data Comparative plant data
obtained in 1970 obtamed in 1969
Dust, count Fiber count Dust count Fiber count

(mppef)  (fibers > 5,m mly  (mppef)  (fibeix > 3 ¢m,/ml)

Mine
Dhilling 7 8 16 371
Draghne loading 10 11 —a —
Tramnung & mucking 11 22 2 62
Irimary erushing 48 260 — —
Howt loading 14 29 — —

Al
Secondary erushing 13 3 10 112
Grinding (Wheeler) 19 3 21 S4
Grinding (Hardinge) 8 33 —_ —
Bugging 8 30 12 , 135
Palletizing 6 27 - -—
Bulk loading 10 S — —
R.R. car and tiuck — — 70 198

loading

o (—) Not done.

graphic data compiled trom a previous study made 6 vr earlier in another tale
mining aud milling plant in the same regional area are shown in Table 4. Table 5
shows the comparative dust and fiber counts in the two plants; the counts in
the present plant study were taken in 1970 and those at the comparative plant
were taken in 1969. A flow sheet of the mining and milling operations in the
plant most recently studied is shown in Fig. 1.

Mineral analysis of talc samples. Optical. x-ray, clectron microscopic and clec-
tron microprobe examination of the tale samples taken from the plant studied
most recently indicated that the true mineral tale, as defined mineralogically, is
only one of many mincral components in the materials mined, milled and sold
as commercial tale and that it is present as either a major or minor component.
The asbestiform minerals tremolite and anthophyllite mayv constitute major frac-
tions of commercial tale. Figures 2, 3 and 4 show the various constituents of the
dust samples as viewed under plane polarized light (Fig. 2) and clectron micros-
copy (Figs. 3and 4).

DISCUSSION | o

A correlation of the clinical and environmental findings noted iu Table 1 shows
that in spite of a mean exposure of 16.2 yr with a range of 11-22_ only one indi-
vidual showed a chest roentgenogram consistent with pneumoconiosis. This oc-
curred in a 75-yr-old individual who had a nonproductive cough, Grade 1 dyspnea
and who worked as a janitor for 11 yr. Although the absence of positive roentgen-
ographic shadows does not conclusively exclude the presence of pneumoconiosis

K3
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DRILLING
MUCKING OR DRAGLINE LOADING
TRAMMING
PRIMARY CRUSHING

HOIST LOADING
Underground

Above Ground l
SCREENING

SECONDARY CRUSHING
DRYING
SCREENING

GRINDING
HARDINGE OR WHEELER MILLS

BAGGING
PALLETIZING BULK LCADING
RR CAR OR TRJUCK LOADING RR CAR OR TRUCK LOADING

Fi1e 1. riow epairt of commercial tale mining and nulling opera ions in the plast stuhed.

in the other individuals who had positive clinical findings, it makes the presence
of pneumoconiosis less likely. Usually the aiteria for ashestotic pneumoconiosis
is a bhistory of prolonged exposure coupled with positive roentgenographic
shadows and a restrictive breathing disorder, When the clinical data on the
workers was compared with the contiol group (Table 1), there was no appreci-
able difference in the presence of cough or lung crepitations, the only difference
being in the number of people with dyvspnea and its severity. In the control group
there were thiee individuals who had dyvspnea which was categorized as Grade 1.
Of the nine individuals in the study group with dyspnea, six showed Grade 1,
onc showed Grade 2 and two showed Grade 4. Of the two with Grade 4 dyspnea,
one was a cardiac who had sustained a myocardial infarction and the other had
pulmonary emphysoma prior to his employment. These two individuals were
heavy smokers, one having smoked two packs daily for over 20 vr and the other
two packs daily for a period of 31 vr. Hence, the element of stoking must be
included as an important ctiologic factor. Although the dyspnea in these two
individuals was not primarily related 1o their occupational cxposure, it may very
well have been that their prolonged exposure to the commercial tale dust acted as
an additional causal element. By and large. as shown in Table 2, there was no
good correlation between dyspnea and cough when related to age, smoking habits
and duration of exposure.

In order to obtain some information on the dose-response relationship, it was
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Fic. 2. Tale samples as viewed m plane polatized light, All macnifications are as shown in
(F). Sample (A), a promary crushme area. (B), dillimg area, (C), null, (D), tale “N200L”;
(), tale “N200”. (I, tale “N300.”" These samples represent matenals from source to end-
product. In addition to the mineral species, rock fragments were ohserved in the first three
samples.

possible to compare a group of 35 individuals of the plant studied carlier (Table
4) who were of the same age and 1ange and who had a similar mean duration
of exposure as wcll as range but whose degree of exposure in terms of total par-
ticle counts was appreciably greater than those in the plant recently studied as
shown in Tables 4 and 5. As wounld be expected, the gioup exposed to higher
dust concentrations and fiber counts showed a significantly incieased prevalence
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Fic. 3. Amphibole fibers present in tale. This sample was examined for amiphibole fibers
and electron difliaction patterns obtained on selected fibers (34; inseit 3.A). The structural
array is cleaily different than that obtained on tale fibers. 3B shows the presence of tale fibers
(TF), amphibole fibers and friagments (A). and the presence of tale aggiegate mains (TA).
3C shows a chrysotile (C) fibiil and an amphibole (A) fiber admized i the tale.

of positive chiest roentgenographic findings consistent with pneumoconiosis as
well as more positive clinical findings.

In both talc plants there was 1o correlation between the fiber count and mean
dust counts indicating the desirability of utilizing both total particle concentra-
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Iic. 4. Tale aggregale grams as viewed with transmission electron microscopy. These

grains are apparcntly intergrowths of true tale, tale fibers, serpentine mmerals and after frag-
ments, and amphibole {ibers and {ragments. (A) These grams appear to suivive the milling
operations as entifies. Paticles maLing up the @main may range from several thousand to several

hundred angstioms in size. (B)

tion as well as fiber counts when one correlates the environmental and clinical
data. Table 3 shows the lack of correlation between the two indices in the present
plant studied. There is at present no conclusive data that it is the fiber per se
which is solely responsible for producing both the fibrotic and malignant changes.
In addition, the clicct of periodic exposuies of short dwation to high concentra-
tions of fibers and particles or peak concentrations needs further study and clari-

¢
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fication. One should thereforc consider the particle concentration, fiber count
aud their peak values in establishing threshold limit values. Furthermore, the
nature of the samples analyzed indicates that fiber counts of aerosols may not
provide a true picture of exposure to asbestiform minerals because the fiber
counts include tale fibers but exclude many small asbestos fibers and “aggre-
gate fibers” which may contain substantial amounts of asbestiform minerals
(Fig. 4). Suzuki and Churg (11) have suggested that it is the submicroscopic
fibers that are responsible for most of the biologic effects produced by asbestos.
Other investigators {6, 12) have also pointed out that the fine dust particles
below 1 pm in length may be just as damaging as dust containing both large
and small particles.

In a recent paper by Murply and associates (13) on workers exposed to
chronic low concentrations of asbestos dust in ship conshruction wherein the as-
bestos used was principally chrysotile and amosite, the authors reported that
they did not find any evidence of asbestosis in persons with less than ten years
of cumulative exposure. No information on peak exposures was given. The pe-
riodic peak exposures may be the more important factor relating to the fibrogenic
eflect. These authors, however, observed that there was a progressive increase
in prevalence of ashestotic pncumoconiosis with the years of exposure thore-
after. In terms of time weighted averages, Murphy aud associates (13) tound
no asbestosis in men exposed less than 60 wppef-vears, Althoneh it e Jilcuic
to compare their work with the vresent @530y 1 does nevertheless appear that
while o0 appecaiabie number of workers in the present study exceeded the GO
mppef-years, they did not show any evidence of pneumoconiosis, as determined
by the criteria of Murphy and associates. It is possible that, in terms of a fibro-
genic vesponse, tremaolite and anthophyllite are less pathogenic thaun chrysotile or
amosite at the degiees and intensity of dust exposures present in this study.,

In terms of the present findings, the data are not sufficiently conclusive for
carcinogenicity for it has been shown that the occurrence of malignancy requires
a longer elapsed time from onset of exposwre. Since the start of its operations,
the longest exposure in the plant studied was only 22 yr and the occurrence of
malighaney from conmercial tales containing tremolite and anthophyllite in ad-
dition to talc hias not infreguently required a longer duration or a greater elapsed
time from initial exposure as was shown in an carlier study (14). None of the
insulation workers studied by Sclikoft and Hammond (15) died from carcinoma
of the lung, mesotheliul tumors or ashestosis helore 20 years had elapsed since
first exposure. To date, no instances of malignuncy have ocewrred in any of the
workers exposed exclusively to commercial tale at the plant studied.

SUMMARY AND CONCLUSIONS

A clinical and environmental study was made of a group of 39 woikers exposed
to commercial tale dust, of which tremolite and anthophyllite were the major
fibrous components. The clinical findings were compared to those obtained from
a control group. The data showed that in spite of a mean exposure of 16.2 yr
with a range of 11-22, only one of the workers exposed to commercial tale dust
showed a chest roentgenogram consistent with pnewmnoconiosis. When the clinical

[}
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data on the workers was compared with the control group, the only significant
difference was in the number of people having dyspuea and its severity. Two in-
dividuals had severe dyspnea. One of the two had a cardiac condition and the
other had primary pulmonary diseasc prior to his employment. Both were heavy
smokers for over 20 yr. The authors considered both the element of smoking and
the exposure to commercial tale as aggravating factors which accounted for the
dyspnea. The findings of the 39 workers in the present study were compared to
thosc obtained from 35 workers studied carlier in another tale plant. Both
groups had similar mean durations of cxposure to commercial tale but the de-
gree of exposure of the group of 33 was appreciably greater. In the group pre-
viously studied there was a significantly increased prevalence of positive roent-
genographic findings consistent with pucumoconioses as well as more positive
clinical findings. In the present study where the mean exposure was 16.2 yr with
a range of 11-22. no instance of malignancy occurred in any of the workers ex-
posed cxclusively to commercial tale. Tt is possible that commercial tale contain-
ing tremolite and anthophyllite as major fibrous constituents may be less fibro-
genic than chrysotile or amosite at the degrees and duration of dust exposure
present in this study.
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Mortality

Experiences Among Talc

Workers: A Follow-up Study

M. Klcinfeld, M.D., ]. Messite, M.D.
and M. H. Zaki, M.D.

ln an carlier study of talc workers
who had 15 or more vears of exposure
to commercial talc dust, the authors
found that the proportional morahty
from carcinoma of the lung and pleura
among these workers was four imes that
of the general population. However, the
significant tncrease 1 incidence of
malignancy appeared in the older talc
workers, namely, the 60 to 79, rather
than in the 40 to 59 vear ane group ' This
observation 1n the talc waorkers was at
variance with those found i a group of
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durabion of exposute covering a similar
time period 2 The ashestos insulators
showed an wncreased inadence of mor-
tatity from lung cancer in hoth age
calegories. The incidence of carcinoma
of the gastroimntestinal tract and
pentoneurn among the talc waorkers was
not significantly difterent rom that of the
general population, whereas among the
asbestos insulators  the incidence  of
gastrointestinal  malignancy was
significantly higher The authars
postulated that the earher ccourrence of
malignancies among the asbestos in-
sulators was due to two tacters The first
was the relatively greater carcinczenicity
of the chrysotle ashestos as compared to
commercial talc. The second 1actor was
the exposure of the insulators to greater
quantities of chrysotile ashestos as com-
pared to the tale wo.kers who were ex-
posed to lesser quantiies of tale dust
which was admixed with appreciable
amounts of tremolite and anthophyllite

fiom the New York Stote Depanment ot Labor
Diviston of tndustrial Hye ene and the Sate Univer-
sity of New Yo, Qownstate Medicat Ceraer,
Brooklyn, NY

Ripunt reguests o O Menfeld, 4 Ocean Park-
way, Brooklya, NY 11218

asbestos. The earlier study? also showed
an increased incidence of deaths due to
talc pneumocontosis and/or 1ts com-
plications The present study was
designed to bnng the mortality data
among the talc workers up to date and
to provide additional information not
reported n the carlier study.

Materials and Methods

All the talc workers employed in 1940
who had accumulated 15 ¢r more vears
of exposure to commercial talc dust as
ceoh us Lwse wWhU aLieyed d Hnmum
of 15 years ot such exposure between
1940 and 1969 were included in the
study. The group totaled 260 workers
andits behieved that the overall number
constituted the total work torce in the
worker popuiation under studv.

Source of Data.— The data were ob-
tained trom a number of sources Plant
records were examined and the work
history of each individual was detailed
to include changes of job and specitic
vears of employment. Death certiticates
were studied in all instances where thev
were available. The records of the
physicians who had attended the
workers privately were reviewed. Sub-
stantial  medical information on  the
majonty of the workers was available in
the Division’s files which were used as
an additional source of data. Hospital
records, including autopsy reports and
histological specimens, wete examined
wherever avaidable Autopsy or biopsy
records were obtained 1in 38 of the 108
deaths.

Statistical Analvsis.— The causes of
death included the followmg malignan-
cres, cardrac diseases
pulmonale, pncumocomosts and 1ts
comphications, accidents or  suicides,

other than cor

and all other causes. In view of the
limitations of the available data. a study
or the mortality experience by person
years of exposure was not teasible As an
~lternate, a comparison was made of the
observed proportional mortality rates
from the specific causes with the ex-
pected rates among ssmiar population
groups and was found satisfactory tor a
descriptive study of this nature The
proportions of observed mortahity  at-
tnbuted to cancer of the lung and pleura
tract and
PETILONOUM and cargiac disedses ware
compared to the expected mortalities
due to the above causes in the various
age groups. The expected mortaisty for
the total group represents the prooorion
of deaths among white men in the
United States due to the specitic causes
in the year 1955 This pacticular vear was
chosen as standard because it s the
median year of death among the 108
deaths For each of the 5-year perniods
the median vears, namely, 1942, 1947,
1952, 1957 and 1962 were selected Dif-
ferences between observed and ex-
pected trequencies were tested for
significance using the normal curve tor
large numbers and the Ffisher’s exact
probability test for smail frequencies.

and of the gastromniestinal

Findings

Total Deaths.— There were 108
leaths in the group of 260 talc warkers.
The causes of death in the wvanous
categories are shown n Tabie 1 A
distribution ot the deaths according o
age group appears in Table 2 The
average age at death of the 103 talc
workers was 60 3 years, with a range of
38 to 84 years Table 3 shows cavee of
death and the number ot deaths duning
each 5 year penod trom 1940 to 1969
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) Table 1. — Causes of Death in 103 Talc Workers
Dunng Feuod of 1348 io 1959

Cruse of Death Ro. %
Maliznancies 25 231

Lung and Pleurs 13 120

Gastro.ntestinal and peritoneal $ 83

Al Other Malgnanciss k] 28
Cardiac Deaths (other than cor pulmonate) 0. 278
Pneumoconiosis and Complications 28 268
Acciderts or Swicides 3 14
Al Other Causes 1 148
Total 103 100.0

Malignancies. — Deaths from cancer
of the respuatory tract and gastromn-
testinal tract and observed and expected
proportional mortality rates are shown in
Table 2. Twelve of the 13 mahignanaes
of the lung and pleurs were carcinomas
of the lung and 1 was a (ibrosarcoma of
the pleura. Of the 9 malignancies of the
gastrointestinal tract and perntoneum, 3

were cancers of the stomach; 2 were
cancers of the hver, 1 of which was a
primary hepatoma of the lver and the
other a metastasis from a gastrointestinal
malignancy, 1 was a cancer of the colon:
2 were cancers of the pancreas; and 1
was a perntoncal mesothelioma. The 3
malignancies involving other sites n-
cluded 1 retroperitoneal reticulum cell

.

.rcorna, 1 chronic lymphatic leukemis
and 1 Hodphing discase The observed
deaths and expected proportional mor-
tabty from cancer of the lung and pleura
and of the gastrointestinal tract and
peritoncum durning the S5-year penods ex-
tending from 1940 to 1969 are shown in
Table 4

Cardiac Deaths.— Of the 30 cardiac
deaths, excluding cor pulmonale, 22 had
coronary artery disease, 5 had hyper-
tensive heart disease and 3 had
rheumatic heart disease. Table 2 shows
the deaths and proportional mortality
from cardiac disease related 1o specific
age groups and Table 5 gives a break-
down of the number of deaths from car-
diac disease dunng the specified 5-year
periods.

Pnecumoconiosis and its Com-
plications. — There were 29 deaths in
this group Twenty of the 29 were due to
cor pulmonale, 5 to advanced tuber-
cutosis and 4 to bronchopneumonia.
The lapsed time from the first talc ex-

Table 2.-— Deaths and Proporticnal Martally from Carcinomas of the Respiratory Tract,
of the Gastrointestinal Tract, and From Cardiac Diseases Among.Tale ¥iorkers by Age,
1840-1969
kge Group Tetal Deaths 2nd Propactiona! Deaths a7¢ Proncctiona) Deaths and Proportional
N * Draths ¥octzigy from Rosore Mortality From Gestro- Molaldy From L304i5¢
g Censtis Vo mesunal vancers (b) viseases (‘%)
Ko Cbserved Expected Ko Observed Expected ko Olisarved Expected
<40 3 1 0 16 0 0 25 1 333 211
£053 41 4 85 5.2 3 64 5.7 1 248 442
6079 54 9 166 [N 36 4 74 12 17 IS 478
8084 4 0 i 11 1 250 53 1 250 471
Total 108 13 12.0 37 H 74 [} 30 278 45.8
¢ -
Table 3.~ Causes of Death in 103 Talc Workers®
During the Fenod 1940-1469
Cruse of Death 194044 14549 1950-54 195559 196064 1965-89 Total
Malignancies

Lung and Plevra —_ 2 1 5 3 2 13

Stonsach —_— 1 —_ 1 — 1 3

Liver 1 — — . 1 —_ — 2

Colon - -— T T - — —_ — 1

Pancreas — —_ — — 1 1 H

Peritoneum —_ —_ — i - -— 1

Other Mahgnancies — -— F] — -— 1 3
Cardiac Diseases k] [ — & 3 7 30
Poeumoconiosis and '

Complizabions 2 4 g s 23
Accidents and Suides 1 1 2 2 1 8
Others - 3 1 5 [ 16
Yo 7 ¢ 1 1] 25 22 23 108
* who had at feast 15 oi more years of exposure to talc dust
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Table & — Deaths and Expecled Mortality frem Cancer of the Lung and ‘Pleura and X
of the Gastromtestinal Tract and Pentoncum Among Tale Yorkers '

1540-1569
tung and Pleuns Gastrointestinal Tract and Perstoneum
Deaths Proportional Mortahity Desths Propoctional Mortality
(%) R (%)
Observed Expected Observed Expected
194044 0 0 20 1 3 1t
194549 2 117 31 1 S8 18
1950 54 1 125 43 1 125 11
1955 59 S, 200 5.7 3 120 6.7 ,
1960 64 3 107 67 ~ TN - 36 63
1565 69 2 87 17 2 8s 6.1 . -
Total 13

posure to death in this group averaged
30.9 years, with a range of 15 to 46
years. All 29 had their inital exposures
_prior to 1945 at which tme more ef-
fective engincering controls, including
wet drilling 1n the talc mines, were In-
troduced.

All Other Causes. — In addition to 8
accidents and suicides, theie were 16
additional deaths 1n this catezory Thiee
were due to cerebrovascular accidents, 4
to pneumonia, and the remaining 9 to

one of the following causes bleeding
duodenal ulcer, strangulated  inguinal
nLmae, porforated dwerteculum eorh
peritonitis, acute glomerulorephnus,

mesenteric artenal occlusion, mtestnal

obstruction, uremia, and gunshot
wounds.
Environmental fxposure. — En-

vironmental exposure data was available
in 97 of the 108 death cases. The mean
duration of exposure for this group was
24.1 years, with a range of 15 to 47
years. The dust exposure was
predominantly to talc, tremolite, an-
thophyllite, carbonate dusts and a small
amount of free silica Comparative dust
counts at the talc mmes and milis prior
to 1945 and between 1946 and 1969 are
shown in Table 6 Table 7 shows the
deaths from respiratory and gastroin-
testinal malignancy, cardiac discase and
from all causes among the talc workers
by years of exposure to commercial talc
dust.

Comments

Malignancies. — The data on car-
cinoma of the lung and pleura show the
overall proportional mortality to be ap-
proximately four times that expected
Consistent  with our previous ob-
servation? a sigroficant increase appears
to occur in the age group of 60 to 79

years rather than in the 40 to 59 vear age
group As has been mentioned, this find-
ing among talc workers is at vanance
with what the authors have observed
among asbestos insulators where the ob-
served values in both the 40 to 59 and
60 to 79 year age group were signiticant-
ly different from the expected values.
Kiviluoto and Meurman? also reported
the occurrence of lung cancer among
younger anthophy thite mitners (45-54 year

age group) who had more than 10 years -

of exposure, with a mean of ap-
proximately 20 years, to pure an-
thanhulite asrestas Two explanations
are offered. One 's that the mived dust to
which the talc workers were exposed,
namely, talc, tremolite and anthophyllite,
is less carcinogenic than chrysotile dust
to which the asbestos insulators were ex-
posed. The second s that the talc
workers were exposed to a lesser con-
centration ot dust compared to the
asbestos insulators and anthophvilite
miners One or both of these factors may
account tor the difference in the mor-
tality experience of the talc and asbestos

assess the role played by smoking in ac-
counting for the differences in the oc-
cvrrence of mahignancies

when carcinoma of the Jung and
pleura are related to each of th2 <ix 5-
year peniods, as shown in Table 4, 1t is
noteworthy that the observed propor-
tional mortahty from carcinoma ot the
lung was approximately four umes as
much as the expected mortality durnng
the vears 1945 to 1959 and dropped tc
approach the expected mortality in 1960
64 and 1965-69. The differences betw eer
the observed and expected, mortahty
rates  werg
{P< 0.01) and insignificant 1n 1960-04
and 1965-69 (P> 00C5) The mmproved
mortality expenence between 1950 anc
1969 1n the case of fung and pleural can-
cers is particularly pertinent since en-
vironmental controls have resulted in ar
appreciable reduction in the dust counts
in the mines and mulls, although the tiber
counts still remain high (Table 6) Thus
finding indicates that the presen!
threshold himit tor tremolte and an-
thophyllite needs reevaluation

i, . TO< -
significant sn 1930-71

workers groups In the absence of With regard to cancer of the gastromn-
adequate smoking data, one cannot testinal tract and peritoneum among the
¥
Table 5. — Deaths and [xpected Mortality From Cardiac X
Disease Among Talc Workers
’ 15401969
Deaths Propoctional Mortality (%)
Observed Expected
154044 3 428 374
194549 6 353 410
195054 0 0 460
1955 53 6 U0 465
1950 64 8 286 456
¢ 1954 69 7 304 455
Total 30

Jourpat o uccupauonatl Megicing/vel, 1b, No. y/tday 14/4

o
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Yable €. -~ Comparative Dust and Fiber Counts at the

Varicus Tale Mining ard Miding QOpercions

Pre 1945 through 1969 1972
Dust Counts® Dust Counts® Fiber Counts®
; Pre 1345 1946-1565 1966-1969
: ket Med.** Aw.** Med.** hve.** Med.** Aw.** Med.**
Dritling 818 413 H 3 19 18 7 ? 3
Mucking 120 30 5 ] .9 9 3 3 2
' Prs 1948 1948-1965
Crushing 180 69 42 13 28 20 35 15 62
Screemng 69 61 kY ki) — — —_ — —
Miiling 92 15 25 20 40 r 1 7 25
Garnening & - -
Sepacating 218 10 27 2 —_— —_ 13 9 2]
Pulverizing — — 28 28 — _— —_ — —_
Bagging 151 129 27 23 - 3] 25 27 27 47
RR & Truck -
Loading — — n 63 43 ) 20 36 28 2%
Blow X
Room*** 1227 119% .
Open
Chutes*** 128 83 -

**Ave - average, Med  median
** QOperation discontinued after 1948

* Dust counts i mppcf fhee counts 1o no fibers/mi. > Su in length

talc workers, we did not find any

- signtficant difference between the ob-
* cserved  and

expectedd values in the
overall ond cnanific ace grovne chidiad
Nor did Kiviluolo anag »Meurman iina an
increased incidence ot gasirointestinal
cancer among the anthophyliite workers
they studied 3 These findings ditfer from
those observed 1n asbestos nsulators
where a sigmiicant increase n the ob-
served inadence of gastrointestinal
malignancy was tound n the overall and
specific age groups studied ¥ Our find-
ings among asbestos insulators were
similar to those reparted by Selikoff,
Hammond and Churg ¢

Deaths Due to Pneumoconiosis and
its Complications.— A previous study
has shown that cor pu'monale 1s a major
complication of talc pneumoconiosis

and is a major cause of death among
talc workers ' The findings in this study
confirm the previous report However, as
in Table 3, the percentoge

<hown of

. . . oL
TURdUDd Ude LU Pagunniucui aussd anie

complications has decreased by more
than 50% in the last 5-year period
studied (19653-69) as compared to the
precedmg perniod The number of deaths
probably reflects the greater exposures
which occurred in the
employment A longer must
elapse, however, before the effect of
controls on the incidence of
pneumoconiosis can be appraised more
defimtively in the plant studied In
another study of a different plants
processing a simifar mixture of talc,
tremolite and anthophvliite but wherein
controls were installed at the inception

earlier years of
interval

of operations in 1948, only one of 39
workers had a chest roentgenogram con-
sistent with pneumaoconiosis The mean
exposure of the 39 workers was 16.2
yLas vt a range of 11 10 22 yozrn, The
worker whose chest roentgenogram was
consistent with pneumnoconiosis was a
75-year old man who had a non-
productive cough, a Grade 1 dyspnea
and who worked as a janttor for 11
years. The low incidence of
pneumoconiosis was found despite the
presence of relatively high fiber and dust
counts The fiber counts exceeded by 2
to 6 umes the present threshold limit
value of 5 fibers/ml with a length greater
than 5 microns. In terms of time
weighted averages, Murphy and
associates® found no asbestosis among
workers exposed less than 60 mppcf-

3 Table 7. — Deaths From Respiratory and Gz strontestinal Walignancy, Cardiac
: Disease and From All Czuses Among Taic Yiorkers by Years of Exposure to Tale Dust

Causa o Duth Exposure in Yars
1519 024 2529 30-34 3538 404 Unknown Tokal

Malignancy of the - .

Respiratory Tract 3 7 1 i 1 13

Matignancy of the

Gastrontestnal Tract H t 1 1 H 1 1 9

Cardrac Disrase 9 g L} 2 2 1 [} 30
. Al Causes 24 35 15 12 [ H 1 1063
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© years to chrysotle and amosite ir.p

construction. In the study of the plant
having contiols since the start of
operations, it was found that an ap-
preciable numbeoer of warkers exceeded
the 60 mppcf-years, but did not show
any evidence of pneumoconiosts as
determined by the critena of Murphy
and associates The authorss concluded
from the study of the plant having con-
trofs from the outset of opcerations that
tremolite and anthophylhte were less
fibrogemic than chrysotle or amosite at
comparable dust exposures

Deaths from Cardiac Discase. —
Rather surprising was the observation
that the observed rroportional mortahity
from cardiac disease was lower
than the expcected i all
S5-year periods except the first, namely,
1940-1944 (Table 5). No vahd con-
clusion could bc drawn regarding this
period since the authors could find
tecords of only 3 deaths in the period
1940-1944 However, 1t seems
reasonable to state on the basis of the
remaining data that the overall observed
proportional  mortality from cardiac
disecase among talc workers was fower
than the expected mortality  The
decreased mortanty trom caidiac disease
among talc weibors cannot be attributed
1o a predisposition 1o turg cancer which
generally results 1n the death ot those
wotkers at earlier ages before they might
be coxpected to succumb to cardiac
disease. As Table 2 demonstrates, the
decreased propottional mortahity from
cardiac disease is piesent in both the 40

mortality

o 59 as well as the 60 to 79 year age.group are needed to vatidate this ex-

group if mabgnancy of the lung was a
factor, one would have expected a dif-
ference 1 icrdence between these two
age grouns. Deaths in the age group un-
der 40 and 80 to 84 are too few to
warrant any comments with regard to
carchac disease The true explanation s
open to conjecture. The rural en-
in which the talc waorkers
hved, as well as the possibihity that they
smoked less, may account tor the lower

vironment

mortality due to cardiac disease as com-

pared to the national rate

Correlation of Malignancy with Age
and Years of Exposure.— The data
shown n Table 7 indicate that the
majority of the mahgnancies of the
respiratory tract occurred in the workers
exposed 15 to 24 years Dunng this

“pentod 10 of the total of 13 died from

malignancy of the resprratory tract. In
this group the elapsed time filom onset of
exposure to death was similar to the
duratinn  of exposure. The finding
suggests that the carcinogenic effect of
the commercial talc dust 1s manifested
mainly arter exposure of 15 to 24 years
and that very prolonged exposure, 25
years plus, does not appear to carry with
it a sigruficanty increased nisk for cancer
produchon One plausiyle explanation 1§
that a maore susceptible group  will
develop cancer botween 15 and 24 years
and that atter 24 years there 1s a group
which s relatively less susceptible to
cancer production In spite of added
vears of exposure. However, con-
firmative findings in the study of a larger

Journal of Occupationa! Medicine/Nol. 16, No. 5/May 1974

planation With regard to mabignancy of
the gastrointestinai tract, the deaths were
distributed aover all peniods ot exposure
The small number of deaths does not
lend itself to provicle any conclusion
regarding the nsk of developing
mabignancy in the gastrointestinal tract
and years of exposure With regard to
deaths from cardiac discase, Tables 5
and 7, there does not seem to be any dif-
ference regarding the years of exposure
and the exposure pattern in the total

group. -0
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the Seercturs of the Interior under sec-
t.on 4 of e Fudera 1 Mcetal and Non-
actaliie Mane ety Act (30 U S.C 725
to develan. revie o and monmlg'xte heaitn
sl sarely Standaards o metal and pon-
woeal o mines, thete wos published on
\\,ui‘l Sday, Auoust 20, 19730 a notiee of

D0 o rulfremouag i the Irperan
LIun rr 033 WED 22403 and 233049, to
Wil Mt L5 6 e o NOO n:‘gf:l T.
e 30, Coude of Fedoral Reswdntiorns, by
revicing ant reveking certany standards,
crrrently i fovee and by Ldding new
[ wlAw,: Iaeh ¢ the stay

1'11 ds con-
Lanaen i the notiee wus aeveloved or
reviscoed alter conautabon with the Fed-
eral Merel and T.orteend Fhnn Safely
+

"

Afdvicory Cornntics 2onemtad mirsuant
to seetirn 1 of the Acs 130 USRS, w26,

The petice Uuluer proviaed fhﬂ each
mroposed standsrd v is fo b o man -
Adatory <f-rdn b Wosy e des Tnatug Dy
fne word "'M'r"l enpenred
LU the 1 Sard ana it
"r‘en }'f\u.': mentd by
8] W‘w’ ol Noametal Shine
ety Ac Yoot Commrttiee such Jtand-
1‘,“, vrs  identiied by fhe ‘e‘ffors

CINTLAAO T Oader the provisions
tectins €0 of the Act 30 X
poheer Y atand o reromirenas d by

COnmmidtee S pntb sapr e

he drovis.ons ol suloction
Vel and i necordance with

ons of subs cf‘ho SO0 (50
UG.C0 500 on or Eelore the st dayv
cf the pevicd fuxed for .o 5o a-san of
vwrittenl duto, views., or arcumenti any
poracn v Lo n o be L.cvmwlv :v.’l ered by
a proposed stoanaaid v i not been
recomn 1‘-ndc Ly the Yee ’L’"'L “,M&‘ and
TJonmetal Mine Saferv Advmn'y Ceome-
mittee was affc i Dooriunity to
e wiin the Secretary of the Iuterior
written obyeceitons therceto ctating the
grounds for suen obycetion and racuest-
ing a public hearing (subject to the Ad-
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this stoly bo'n Il)z s wh ard trimolite
(uon-a-h stiforpry are subtocb to the atopted
thresbota hinal values urder parorraph (2)
Gl standard {gee pare 23 of the Confer-
ence 5 1979 publioation)

t¢) Puacagrtaph (b)) is further revised
to provide the allownble peak or ceiling
coucentretion uf cshestos fihar, This
ceiling ceneccatrition is 10 fibers longer

raerometers, per mdlihter of air,
locmined by e mombrane filter
momod over a samphng time of 19
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EJective datz. The amendments, re-
visions a1d revocation of stardnrds, and
new staudards shall become elective on
July 1, 184,

Part 55 of Chopter T of Tatle 30 of the
Code ot Foderat Regulatioas is amended
assot foenh Lelow:

(Sec 6, Federol Metal and Nonmet\‘l‘(‘ Mine
Safely Act; 80 Stat. 772; (30 USC 725))

Dated: June 26, 1974.
C. KX WMALLORY,
Deputy Assistaril Secretary
of the [nterior.

REGISTER, VL, 39, NO.

127-—MONDAY, JULY 1,

crponS Title 30 Code of
Do reas iy wnweraded and e

Moderad
vised as

3.0 [ Amended]

1 vrardord 55.5--1, promulgated eon
Droaernnes 8, 1970 (33 T 18387y, 15 e
vieva e read as fotlws:

G0 3.1 Clandatory. Except as permitted by
yush B

o) seept o, provided ine paragraph (b),
the © pouure to astrotne contaminants siatl
Don Lo g, enthe bosts of a Ume saghted
»oeey ine tareshold hirut values adopled
Arreertean Conterence of  Goveru-
e s tnal My tentsts, as set forth and
Ceonoouvdoan the 1303 eadron of the Con-
fveor T pablienaaon, niftled U ILV’s Thresh-
o 3ol Values for Chemieal Subotances
onneory A Adooted by wWGIHIC Tor
1072, 1 ems 1 tinoust B which are herehy
o ovdcoed by reference and nade oopart
toaoc [os publiection may b oohralved
et the uanericon Cuvafereance o Coverne
tooveal Indactrial fHvaenists by owrving to
e L era - Tressurer, PO Box 1437, Cln-
¢oaatt Cam 33291, o0 may Te examined in
oo Cdetal and Lotanaigl Mine Health and
cooT e et or Subdistriet Othee of the
JAUPRIRE ummucn”\r‘* wud Safery Adiminstra-
T s ahovs tae listed throshiolds
woaasd et he of a geeve nagnmitude than is
0o erizedt as Tegieessiple oy the Confer-

SN

RRIN

Byt

vy ite B-hovr timwe welghted averwre air-
Lnl o coneentruon ot asuestus dust to
i cgpdoyecs are eaposed shall not ex-
contt 3 b s per mithinter greater than 8§
e iy in lenstn, a3 cetermuned by the
o Lller merhod of 400-350 magni-
eovan o F palhirmeter objective) pha e con-
Lo dlaainaton No oomnployee ~ho 'l be ex-
et any tane o aarborve conelntras
tons of ashestos fihery a1 exee-s 0f 1) sicers
v racieerers, per oudituter of
D e prenarane alier

B

1

o

Car

- teota for
poas Gk, whan
[N e mto flexible
Lona o de L of fiorus Althoush thero
a > ony acbesies nrerals, the tetm “as-

4 ”y

(«

03 Us L el 1o mited Lo e fol-
Crope e s, ol sotle, ane :,1to rrocido-
Tioe, o thonhyhite ashestos, tremolite asbhes=
1 end acunolite ginesos,

(2) dieplovees :aell be withdrawn from
e v e there »pre. it an o arborane con-
Ct e (e puenl e G0 dedfgnotion by the
Cordoomice aud the conecentroticn exeeesds
the fereshicld Timig value listed Zor that
vaootonant,

a0 Brandard 35.:-5, promulgzated on
Decenber 8, 1870 (33 v'R 18587, is re-
vizrl 1o read as Sollows:

e ~

505 5 Mandatory, Cocatrol of employer ex-
posure to harmind auborne contamirants
<nell be, mcelar as teasiple, by prevention
of contamineation, removel by exhausi ven-
Tlat wnl, or by Giltineon with uncontami-
Tote ban IHowever, Where accepted prgineeca
175,y conieol measu i e nos beea devels
oL b oe owhen nec by the uature of
weo lovolved {fer example, while stablish-
nmy conurols or occastonar entry inlo haze
1:\: s oattaospheres to perform mantenance
fol¢ vCal penion), emplorecs may work for
yelsecuhle perrods of Lime In concentrations
¢ ourperite contaminustsy exceeding permis-
s.rle tevels 1f they o.e pretected oy at.pro-
Prote  respratory  paotective  equipment,
Waerevir respuatory protective equipment
I3 veed aoprogram tor election, madnteaance,
o vy, fittirug, suecevitlon, cleaaing, and
a2 alal mees the  tollowing  muinimum
e purementes

1374
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\s Mining Enforcsinfut and Safety Ad-
mindstraticn anproved resplirators which ato
appirstle and suitahle Too the purpoce an-
tended shall e furnd.aad, and employecs
shall use the piotective eqiupiront e ne-
cordances with rawniug and ansigacuen.

{(h) A resprrator projian onbdasfent wilin
the requiremernis oo ANSL Z83 21069, piad-
fshed Ly the Americonr Nauonal Slandards
Institute i entitled “Anuarean National
Stamdards Praciices Inr Henpnatory Protec-
tion ANSI 78472 1¢40" apnrotved Auwrust 11,
1919 which 1 herepry 1 eorporated by refer-
ence and made a part heienf This pubsi-
cation may he onhtained frowm the Americin
Wationel Staadoras  Iostilate, Ine, 1430
Broadway, Nev York, New York 10018, or
may be exainined m any Lletal and Non-
metal Mine Healihv and Safety Dfstrict or
Subdistrizt O.iee of tae Miniy; Enforce-
ment and Safety Admumistration

(¢} When respiratory proteciion is used in
atmos ;m*ro" unmsalatels harraful to hife, the
presence of at lzast one oluoer peErsoa wni
backup oquipment opd rescue capabilny
shall Fe rempured In tue event of Inllure
of the respustory equiyment

3. Standard 55.6-0,
Decemhﬂ‘ g, 1970 (35 12
vised to read 2: follows:
§3C-5  Irarndoriory Areas  surrotnd:ii
magtsines and femlites for the storoge of
blastrg arernty «heil oo Kept clear of rabbish,
pru b, dey e, or rees (oiner ihan hwe
trees 16 or n.\ re fool talld, for a distance not
Teos thar 20 feet b wil dwestione, and other
Unaeces =17 corstiblr oo o als ior o dis-
tance of not {ess tnan 49 fedt,

4 New sie
reind 15

promulgated on
18587y, is

"Lmi £5.6-12 15 added to
ifohtows

[OCR RN Rt A SRR

dotIr Preod toomterior repasr
of ficilities jur

R Soe ol e, Inceds
P Dloshine poreira s ol 2pa 1 s comed
with oy PR RN S S RS PREN] 3 A

e Iniorios e ~d TS FAST,
reparr of nuen faclofes L ara e als storiae
withiy'n the 1ar 1*". shall be remavid of htee

exisis n pos, anty that
proavee ¢ St or
remos 2 i irei wes o pe o=
pateet? wang e ploeed cwth{n 1 ot er ntor-
ape Joorhiuet Lpntepnime for o stovees of
S rnatzr, is wnder thas se .ol of a

ST YROS0S g1V
i’uxl” e T (SN inmves

soorage

pre

distunce fiom the facilities under reper
whiere they ohall e projeny raded wnd

protected vatd the rrpants bave been con-
pleted end the Dacerzus Lo een returnaed
to stolasc v ithrre the 1aciiuies
§35.8
5, New siandard
read as Iollows:
558-6  slandatory  The ogeen  intake
conplirg ou wt-pereing ardit shail he con-
strucied so that only the oxsgen hose can
be coupled to it
6. Nev st.ndard
ead os {ollows:

[As wendad]

added to

55.8-8 1,

65.8-7 i3 wdded to

55.8 T Mundutory The conbustion charn-
ber ol a jet il stem which has been sit-

g unoperated 1og o drp! Leow thall be
JMusiied with & sallible solvent aiter the
stem g palted ap

§ 55.32

n

[Amended]

Standord 85.12-32, promulgated on
July S, 1949 (34 L3 125497 is made
nandatory  and revised to read es
iollows:

83 10-87 Jturdalory Ir<pection and cover
piales oM o€ tr 03T ecnvpuient 0 d Ionctiun
Bories ' rdb b Leng oon plece Ay o4
cacept durins lestine oy 120

Vi

FEDLRAL

RULES AND PEGULATIONS
§ 53515 Amended)

8. Standard 55.15-12, vromulnated on
Lehruary 25, 156460 3D FRR 3560, is
revoked.

§535.19  [Amendedl

9. Standard 55.16-7,
July 31, 1969 (35 R
to 1ead as follows

momulgated on
12509) 1s revised

5519 -7 Mapditory All man hoiule shall
be provided with devices to pwevent over-
travel. When utiliced ju shafts cacceding
100 iect 1n Gewtl, such bBossts shall eilo

be provided with ovarspeed devices.

10. New standargd 55.19-13 18
read as foliows:

55 19-13 Mandalory. Whera anv dicsel or
simular fuel-injection engtie s used Yo pever
a hoist, tne engine shall be equipped with a
Qampls or other cutod 1 its alr intak:e sys-
tem. The control hondle zhall be dieanty

~beled to mdlcate that s iended 1unc-
tiony is lor emiergeucy stopping only:

added to

11, Standard 55.10-26, ;"‘omu;tatmi on

July 31, 1208 (34 r & 12069 1+ made
meandal ory and l‘t“.’i“t‘,‘! to reed aco

follows:

60 18-24 Mawdatory, Sefetly
wents 1o hoirt 1oues shall e selectied, m-
steled, ard ono mmm'l according oo manu-
{fuewurers' o eeafications te imwnrse moinal
Colrooion ana wonkenity of e Bowu wope,

desiee attach-

12 Ilew standuard 55.19-108 is ad-ed
to read as fallow

53 18-102
and 1ep21T Woin o in
periormed 1‘1‘( T
cavioped
Fran prou “‘x" 1.

Snaft  dnspy ction
cnafts sHoi be

1.l prlierms

";Ln.ﬁlr\x S

U3, EW Stddlitatd QU 1= 155 Iy di.etl

toorend oas foltow s

100 Manddaceiy Mortimen shalt ga-
loeir Doty an L st 1oy overanael,
G01AN Co LGl pesitien noacators, and
DG aancchan.sls O U Fegininy of ench
shift

{1 R IDoe 74 -14076 iled 6-28-74,8:48 am]

BART DO——HIALTH AUD TAFTTY S74M
] -L, AND CRUbil*.

Miscciareous Amendments
Pursuant te the cutnonty vested 1y the
Scceretary of the Tateoior under so o 6
of the Ycedeval Netal cnd Nowmot.'ne
Mine Salety Act (37 TV SO0 723 10 pa-

>
i

velop, revice and preamule e healtn ond
safetv otendores ror metal ard nonmetsl
mines, there was plbonond o Wordires

Aoy, AUTlasb 20 1970, w norce of pies o o d
yulemoking i e Frovran 1 eisoen S8
FX 23%84-23286), o oriend Part 55,75 b~
chapder N, (,‘i~r’;w.m 1, Taule S0, Coo o of
Feoderal Resulations, by revizng o
voinng errbidn crandavds currey
foree end by wdding e et oy
of the stiudards contuned e notce
vas developad or yovied aiter conolia-
tioa weth the I ml Metal ana don-
nvtel Ane Satery Adviaory Coinnntice
apponted puawsl 1o secuion ool e
AL 0V S C e,

The notice Turthey provided thy L each
prowo ed stanord winsh L, to b -
detory somnonnd s oceg dearneteg B othe
Alandatory” wlneh wppeo 4ol

Wuid

REGISTER, VCOL. 29, NO. 127 MOHDAY, JULY

the bermnine of the stendard end if a
standacd ind heen recommended by the
Voderal Metal and Noennaetal Ahine meuy
Advisory Compuittee, such khwdr rd v
identified by the letters “RINMSAC.
Under the provisions of subsection 6re)d
of the Act (30 U.S.C. 125(e)) a standard
reconunended by the Advisory Comnnut-
tec was not subject to hearings.
Suhsect to the provsiens of subsection
6ie) oF the Act and 1n accordance with
the vrevisions of subsection §0dY (30
T80 i2hedrr on or before the lust dey
of {he pertod fixed for ti:e submucssion of
written data, views. or aipuinents, any
perason who may be adversciy aifecwed by
a proposed standard whiich nod not been
recotinended by the chcra KMetal and
Nongnetal Mine Sately Advisery Com-
tiee wus aftorded an CﬂDOI‘qu‘)’ v to file
witly the Sceretary of the Inserior writ-
tenn obyections  ilereto  slating the
ground.s fur such objection uhd requesi-
ing o publie hearing cubkicel Lo the
minmnirative Procedure Act) on suchi sub-
Jeet,
Interestod persons were requested oo
subindt voontten data, views, argunents
an i jwguests tor heorings to the Ad-
miietratos, Mwming  Enforcementy and
o i A v1.m)trm(,u (M4 onoor ba-
5, 1873, Mo hearnmyes were
4 on tne PLONCSeu <7 nue vd:,
vire pesipnated as UL idalory?
e Scoecdtery of voe B itrow, ond ad
¢ odate viens ond owrpuronls e
Toconeeimng (he Ceogdurds wers
Ve Calu) consiceration,

The eo pnecals and r("‘mﬂv f}:i'

reccivedanonertod © o

24517

Fald-

rg a7

~ o

PR
v
Vo

o)

%]

P SR

nareaten of 1 e LT Lo
taproeyg L0 10-24 LATUTY (e
ST re Juepe at-Lovuonte e poen
deierred o tnot the wepertiient neoy
Vitees ke addi txm.m review. sty ond

anblyeis ol s

further ection

stancardl Dost of (e ot ,rL"E\;uC

wore moreenonse to proocoed hes

standerd 86 5-1 (28 PR 25300, Ax
!

sLit of thvse coxmmnts the {oliowing
chanzes &

Wit resract

o 3(“

re made

Stoncard 56.5-1 (2) Edilorial chane
Lave beein made in porazienhin ta) aua
L to elonfy the feauiremcits of these
providions: and

vy The Tareshold Tanil Valves pub-

ied au the 1872 edition of thz A
[N (,‘o crence of Covernmentat Indus-
Ll Hyoents publicatioa Love bren

1, taved by the Conderenr o'y 10002 el
Alich suporeedes and repit ey the 1672
ceiuon, and

te) An §-hour time weighted averaze
expostue of persennel to @1rborne coil-
centrations of asbostos dust has buen
speetied 1y parapgraph () angd

“dr The term “asbestos” as used in
potiraph () s defaied Lo inehid > ondy
crrvsotile amosite, 100 n.olxtﬂ al-
thaphy I‘LL‘ aspzslns tremoble weiv tton
@l actiieoiite asbestos, or those mi c::l"
which are (~,$(‘I1[1u]‘§' KLOWL 25 o5l
maneriads, o lalter three g
the wad l('\t O Leeause the oo
oy al gurae dsoweed o botl The S

bietiictm .mu NON-ASHESTH Ol Ve oo

v

[R5}
o

3
0

1, 1974
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«.‘3 u;“

snonsihle for ‘~mmu’\;m‘hx’f and enfore-
ing orelpe s enal satery ened nualth sionds
ards sl doer bgs contesuad cases, sube
jocl to jurlhe i review.

(3 Toe Swete program will protect afl
empioyces ating the State, aaclading
thoss emploved by the State and its
politicol ~ubdwiowons, Public ciuplovees
are to he rreated the some protecion s as
are adlovded enupnloyees in ibe v te sec-
tor. The Stuie plan does noe eovor ome-
ployees of the Pedeval goverimnent or
those employees whese workong eondi-
wons a1 regulated by Tedoipl afcnen s
oither than ihe United Stales Depart-
meny of 1.ako

() The Wraming Cecunatiopa] Fealth
rnd \«Viy Aoy gives the Slate ocenev
1 Wity to admivisier and to en-
furcc )11 woes, rules, and ordess protect-
g emnnleyee eafety and hes'th in al
5 ol employment in the Siota, The
Ieziztat.on proviacs ecployer and em-
ployee repiesent wtives an vpportunity Lo
accuompany «nspeclors bBetorn or dinny
the phiveics) rospecion of ouy worln Inee
1or e T poed o8 20l st 1o e ion
adenuate rwievnaras o pion ot trade
sverets; ellects sanetioo . oot em-
ROYCLT JUCIC Lagl Gt e
aeobaro: or G
BOr paoraet o
ouaent o

+

SN g

Cim G 7aiNst
procadures
S or olanation of
Voo Trons: \31’ i

T E S YRR T3t
tole soae, abatem.
LTLamiies and p T
s5oar g nnployeds of &!Z(‘\

fonenpdy ;e d ahoten

Ol 5t

BRI VRIS

YOV L
IR
nrope

PN AT P S S S LR O
oo i, 0 G0 ther
ROV IS A BT TS e
Uoresity 07 adng,
ineludiner "*'“f"‘"“( oy 1Gy BRMES o
’J‘cv&' jnlon o to ol ARVITURY: Lo
ards, piocutllor, syran Ut IMNEl -
,et'\:v tiea 1., “1, and trosan sy avd wdu-
catwn znu;:z:u for cm-nv'm, 13 and
rmplovecs, :vm'hng a1 Oi-piie ol
sultaticn wre cm @Laoeconsyieat vithy the
criteria set cutl in the War hineton Plan
deorsion (33173 2420,

(¢) e State iutends to prowwulante
Federal stanwdrras ecovernnz atl ot the
iFsues coadlincd in Poocts 1wlo and 1926
of this chavter bul will 1wi cover those
found in -orts 1015, 1816, 1317 2 1918
of this chap.er (ship repoiiine, ship
vuildine, ship breaking, and loprehior-
ing). The &tate 1lso plong to rdopt addi-
tional vortical standards velatine to oil
well diilliny ond servieiny not provided
by the Fedoral prograra. Fualuie ederal
stendar shall ge promulreied by the
State witliin »ix moenths alter promulga
tion oy the Secretary of Yabor, In the
case of product ~andards the State has
provided assuranees that any Siote pood-
uct stancdurds will be reguired vy come
pelling Jocal eondivions awd will not un-
duly burden interstate comnicvee,

(f) The plan sets out poals and pro-
vides a rimetable tor brmun r it mn) full
contfornury witn FPart 1962 of this chap-
ter, All personncl empluyed to carry out
thie plan are to be hived under the Wso-
ming Personnel Merit Syslam which

FEDERAL REGH

RULES AND REGULATIONS
~sniovms to standavds estebiished hy
the Uiuted Srates Cvil &orvice Com-
toe ot The plon alio contains pode-
fodded Geseniption of the vesources that
are Lo be aevoled to b
8953311
~pected,
A copy of the plan mey be ingpected
ond copled dunines vormal busines: hours
b the tollowin< Jocehwons: U8, Depart-
mieat ot L'mm Orace of the Associate
A ctent Secoctmry tor Regional Cro-
T (nrmm ] Salety ond Health
Ao stration, Doom (00, 1726 M Streeb,
RO, We e, DG, 202105 Assistant
Deonal Thrector, Gecunationnl Safety
L htalon Admaiahiotion, 3.8 Dorart-
x:um o‘. Lo, o ok 3568, Faederal
B 1561 e i eet, Denver, Colo-
1Cod ,, ’U.L An e Qecupational Health
aic Salety ~pattn eat, 200 Mast 8th
Arenve, PO, nu) 2106, Cheyenne, \Wyo-
L 52001,

‘ l‘) > ) :) !2
ment,
Pursuant to § 1302.20¢hy (1) cun ol his
chauter, the present e cl of Fedesod en-
foreen "n* i Viyorves will not Le di-
111 ‘mmwd Anmang mh»x' thirney, the
Ui was opertnend of Lol w will
mm. » to mmvesdoate cavastropn s and
’ nen valld eomplaints

Where the plan way bhe in-

EFEEYAR]

Lavel of ¥ederal enforee-

of the Oceupaiionasd

: 1674, continue
aroey mdumv aivel b cobih DUo-
prar s and NsDeCt & Ol nicrn ol ail
v wies on o tonaoe LSl Of 1208
[N N si"z:mud, vie oonendzated, {an
o oUOT LAY e Fro e Ach
ol U Tracti oy Aclk
P amendon ol LT AL fratonsy vopula-
Llows a0 ndopnud, £a00eiore, Ted 1
16:Q actoty wi ocontinue wo the
L to ostae oechpaiionnl
wlvet.on to employees

Lo, and evalvorion
S oihe State plan mmplemecited, will
e male on a co . Uinumes basis 1o assess
ti "p ywoprinte level ol Federal cuiorce-
wtivity,
§ 523143

(o) .»“.cu")mm of vedeenl s u,m'lgudk as
Strate st - Loebruary 19%5

) Admi nictrctice .(Q‘{}‘Ju,],tl(.'-‘i for
YELUTLRLEDTBL 4G T oTun, Varianess,
posbinyr  requicem™iel ewPlayce  come-
pliint procedures, ™ ooeelions undore the
Ace, employee ¢xpc ien o toxie mnite-
riais, providing it oraianion 1o employecs
on their exposure to barzavds, perrong
rrofoctive cqupnzont, medical exomina-
tions,  aud  monitovir;,  safesnardmy
hade seciets, ad, wmunatwe revicw of
citatwng, proposed penieliies, and abate-
meut penods, o berome effective by
June I, 1974,

(¢ Amendment s to the Wyoming Ad-
wiaistratiie Piocdur. Act to be sub-
mitted to the Stare Legisiature Jauu-
ary 1975 and 1o Lecome effective by
May 1, 1475,

() Management Information Sysicin
1o be complered Au Lt 1, 1974,

) Mot stallicg for adminlstration
ot ihe propram to Le completed by Au-
gust 15, 1974

Lol oaand

Developmeantal sebeodule,

) Amendments to the Slate’s Flair
Employiment Fractices det to he »ubh-
mitted o the State L.';’ slatare wineh
convenc s Januawcy 14, 1975,

Signed at Washingion, ID.C., this 25th
day of April 1974,

JOouw SIENUVER,
Agsistant Secretarcy of Labor.
{FR Doc.74-10206 Filed 5-2-74;8:45 am |

Titl> 40—-Protectinn of Envirgniment
CHA’:H‘ 2—UHVIRONIAEMNTAL
PROTECTION AGENCY
SUBCHAPTER C—AIR FRCGRAMS
PART HO~-STANDARDS ©F PERFORM-
NCE #0272 W STATIONARY SGURCES
Addsticns and Miscellancous Amenndments
Correction

n 'R Voe, T1-4784 appesamy at page
9307 as the Part II of the issue of Priday,
Mareh 8, 1974, and corvected on page

13796 in the issue of Wednesday,
Arul 17,1974, on pege 13776, “paragraph
¢.” should read a« follows:

¢, Thwe {ormuia  In parpgraph  d)

should reasd o3 follows

‘d) Particulate emission rate
detferiminad by:

Can --C3 Qu (Metric or English Onritsy
where!

caw s Derticulate matter mass emissions,
whr (English vrats: thyhry,
Laltes  coneutration,
vushounies thydsety,
1cw ratfe

IV &
soond e shall b deicomuadd vy
LIntods Downd 5, e pectively,

shall be

PART 61 -—NATIOMAL EMVICTION STAKND-
ARES 7O HAZARDOUS AIR POLLUT-
ANTS

Asbostos. Beryllium, and Morcury

Pursurnd to section 112 of the Clean
Alr Act, ns nmended (42 U.S.C. 1857¢-1?,
the Acnupicorator of the Environmental
rretaction Ageney pronawlested national
emRs10n staandards for tue hozurdous air
poilutaitts asbesuos, berylliur:, and mer-
cury o Apeil ¢, 1973 (38 FR 8320), The
stthsequ~.nt enforcement, of these regula-
tions has domonstrated a need for the
claniyiug revisions whicia felger, These
revisions are necessary to advise the
public of how the regulaticns are being
interpreted i Agency enioveement ac-
tivities, 11 revisions promulgaled here-
in do noi aller the stringeney of the
regulations,

A chane to Subpart A, General Pro-
visions, whirhh applies o 2!l afected
sourees, 1s promuigated, The detivition of
calternative method” is reviced to Indi-
cate more cleariy that it is not a ‘“ref-
crence mothod” or “eauivalent method”
ad to make the definition consistent
with that used in 40 CER Part 60, Sland-
ards of Peclormance for New Stotionary
Sourecs.

STLR, VOL. 39, MO, 87---FRIDAY, MAY 3, 1974
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The oophicebilng of the evbeeloy 100w
alaflon e drewsced in O d0eyy
dgocumern's yhichiace avialebhdb g
sronr the imiviio: Svand so0taad b
ueeri Loslen, Fnrivor RE)
tronn Agin, ., icsesich
Northh ¢ notase 27711,
Pon R, Govadwin:

3. Preemivla to Lthie proposed
¥R 23240)

2. Bacionr aand bntormat:cg eoioaent jor
the prope o rwoaaiation (AP 0N 8)
3. Iteer Mie to the promut oo togubitwon
8 FR 2670
4. Bockerot nri information cocument for
the promulaafed regulation (7087 D=10038)

saration (37

C(,nmwm~ from Lun owners or eese o g
of aficcted sourees and from 4 oney rew-
pional enfoveeiaeni porse it Bove mnddi-
cated, Lm'nc“ t:mt. the in‘o . ebhoud
T x(lil'i ’L},s:h.:w_u bise

actermit.. j
gated resut dier shend RSO N
four defnuiior are o LIV e
wpplico i de oy 48 R AR
B, N« ooad YTudssion Stvsoacd dor
Asbestos

'l‘he dciniuor or “conny crannl o os-
hestos’ 1o odded o sl e e
asbestos tast i preogueed s ¢ prodingd
and a-le Lol Lt oceuis
innot ooorsooond i Cithiera
tom e spele, ?

i e vns o

0T CoU0T Lot s P .
L,] Al' l.s \'l "Vl, ‘:’ T ’Akl(‘,
{0 7‘“1.’1‘-‘11J: L [ A
T T B U I TP
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(AT LD -0eah, t te o Vil ot
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WS eleo e d e o Lab
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ey poetyy
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avinable 1ot
Proinienloon
GONYGN Tote th

ing ol sieb magre

f
OPCIE LGN, e Gy e, s v ore
My ior } (AR S A e
D uutm i RURISAED STU DA

1
ATorioad Vo
s ol
Pruinilne
1 1

fm‘a ura
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(1, Pub. L 92-500, 85
S1och seql)
§ 18U 1 Ap,ateability,

This vt ol be app'ienble to inves-
hmtn- 1 sl hn (1, ronured by sec-
tion 5957w of the radoved \’v’f.h’ x' Follu-
fron C r,‘:t.;l Arl, w8 wneudea, 32 Ub.C.
1201 et ey (Pub, L 62-700).

- . s
8 182 1y Gnitlons,

As uscd fn thy, part, the terus:

A ol neans the poderal Water
Dol on Coraral Act, 2~ amended;

[S 72 :::m . fmtoton” mens any
efnuent ot tien win i is edteblished as
a Condree o oo opergit elund or pro-
posed to b o oned by oo State ov by the
]fz)\'uu“ Sl Y':(Ju - ‘tz.}' pur-

wnt 1o oo 60 by Looany toad
or poi 'n S xv.'.‘rL::mL dandard eston-

e P07 of the Act; any

Hshed o o Jecetinn o

sltard ol -7 e Tarme ne o eataliished une-
det st 0 G the Ac: and auy ofliv-
et v o conatlnhed wader section

302, st o6 or dectaan 218 of the Act.
ey oot meanss oy order issued
bt Ao oo Cotor vender section 302 ok
the Ao 00w arder 1ot d by a State to
seoit e ¢ oo eonee wiln a2 ))Pr‘-nb, Or ¢on-
ditior, oo, aswed under o proeram
woure o osuant fo sccotion ~1<)2 of the
At sy grder 1wrved by s oourt in an
o, e oL pursuent 1) seation 309 or
soetoon Loy ot the Act.,
G e 5 mennts an emplovee Bling
1 1 anidar § 1033, any employee
thv Ltunded, the employer of any
sacky crept ne, ad ths RHegional Ad-

ST

FAE Y S SELINS S § PP Mo,

et A i truty

S enaiotval Ad-
Lol Dol 0T miesas «,‘u\. sdnvnfstrsloy
[ amnal Ay

Mavar e LS 0T Pictentiog Anenny.

SLeL ') rleri r.. trees gt
AlTel, "2 LN e Lk il

2 15075 Hlequest for ovestiouton,

Ay (::‘p‘ovm wite i+ diechaveed or
1
{

Liin-ef, dareatened win discharee or
Iy -ofy,  or othervye doecriminaled
Jrainst by ony persen b{‘""v‘(:, ol the
alleged rocults of any olnicat hoitation
or grdcr suud under the Act. or any

reuremen.ative of suech eroloyee, nay
subro:b A requess foroan mvestig wtion
7Tis part to the TCegonal Admin-
01 tie yesion in which such Jdis-
cv“m“\ alien 1s alicged to have cccurred.

$103.1 Yovestigation by Regional Ad-
miniugrator,

Upoa receint of any reauest meeting
e reagwrrenionts of § 16 3, tne Reaional
-nu’} mistrator sheil condret w full in-

estigotion of the moiter, v order to
dPLormim: whether the reguest may o
relie to an eSluont litallon or crder
undor vhe Act. Followirs the investig o~
tion, the Regional Adod icteator shall
netify ihe emplovee 1egue-ting the in-
vestisalon (or the e avtogee’s represett-
ative) and the empiover ¢i stelr eni-
Pplovee, m owriting, or tus preliminary
fladines and conelusions, Tie employ ve,
the ropreseatative of such ~wiaployee, or
The cinpioyer may \,AL un fabteen davs
follona iy veceint of the peelinurary fined-
ines aod eonclusiorss of the Resional
Adronystrator reguest o bearing wnrler
this puri, Upon reecint of such a ro-
que:t, the Regional Administrator, with
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