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A clinical and environmental study was made of a group of 39 woikeis exposed 
to commercial laic dust, of which trcmoiile and anrhophyliile were the major fihious 
components and the findings were compared with a control group. The data showed  
that in spite of a mean exposure u[ 1G.2 yr with a range of 11-22, only one of the 
workers exposed to commercial talc dust showed a chest loentgenogiam consistent 
with pneumoconiosis. The only significant difference between talc woikeis and 
control was in the number of people having dyspnea and it.; seventy. 'Ihe authors 
considered both the element of smoking and the exposme to commercial talc as 
aggiavating faclois which accounted for the dyspnea. The findings of the 39 woikers 
in live present study were compared to those obtained horn 33 workers studied earlier 
in another talc plant. Both gioups had similar mean durations of exposure to com­
mercial talc but the degree of exposme ol the group of 35 was appreciably gicater. 
In the latter group there was a significantly increased prevalence of pneumoconioses. 
It is possible that commcieial talc containing trcnrolito and anthophyllile as major 
fibrous constituents may be less filuogemc than chrysotile oi amositc at the degiees 
ot dust exposure picaun in 5.1, ..Unty

Studies of tin' biologic response to different types of asbestos indicate that 
inhalation of chrysotile and /o r antphibole asbestos dusts in concentrations, 
present hi some industrial environments, can produce pulmonary fibrosis (1). 
Disabling pneumoconiosis may occur alter inhalation of an asbestos dust after 
an appreciable elapsed time from onset of exposure, up to 20 years or more (15). 
Morris cA ah  (2) in a study have reported that chrysotile produced less plumo- 
narv fibrosis than amositc or crocidolite when comparable concentrations of 
these asbestos minerals were inhaled. These investigators have attributed the 
lesser pathogenicity of chrysotile to the ability of the lungs to eliminate it more 
rapidlv than amos-tc or crocidolite. decent data on anthopliyllite exposure indi­
cates the fiber to be both a fibrogen (16) and a carcinogen (17). Meurman (3) 
has suggested that pleural plaques and calcification seem to occur more frequently 
among people exposed to anthophyllile, bu t whether one type of asbestos is 
more pathogenic than another- still remains to be established. The difficulty ar ises 
due to the influences of fiber size, other minerals and col actors present in the 
asbestos dusts f4 ). Vigliani (5) cites Sclikofl asjrav ing  stated that differences 
in fibrogenicity may exist even between diilerent sources of the same type of 
asbestos. Jsxpcriineuta ly, observations in the guinea pig lung by ]Trail, Mills, and 
Young (6) show no dillerenees in the fibiogcnie response to four types of as­
bestos, namely, chiysot le, crocidolite, amositc, and anthophy llite. On the other
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hand, Parazzi, Pernis, Sccchi, and Vigliani (7) have shown that crocidolito pro­
duces a more marked cytotoxic action on guinea pig macrophages than docs 
chrysotile. Schnil/.er and Pundsack (8) in an earlier study observed that chrys- 
otile fibers produce a marked hemolytic effect on suspension of washed sheep 
erythrocytes whereas evoeidolitc\ amosite, tremohle. and anthophyllite produced 
negligible hemolytic eflccts. In a more recent study (personal communication to 
A.M .L.), the same authors found that the relative surface areas of chrysotile 
versus the amphibolc group were among the major factors in determining 
whelhei or not the materials were potentially capable ol producing hemolytic 
effects. Although the various authors cited above have shown diflerent responses 
to different types of asbestos, their results do not justify drawing firm conclusions 
as to the relative pathogenicity of the diffcient types of asbestos.

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

MATERIALS A N D  M ETHODS

All of the workers in the study group were exposed to commercial talc for 10 
or uiuiv \r .  T.r.cb ’.vorhc w^W wimi a clinical evaluation which included a de­
tailed occupational hisloiy, a physical examination and chest roentgenogram. A 
similar evaluation was made of 41 workers who lived in the same area 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. Dyspnea was graded using a modification of 
Fletcher’s criteria (9 ). Only four of the five grades categorized by Fletcher were 
adopted for this study. The critoiia for a positive smoking history was smoking 
of 20 or more cigarettes per day for a minimum of 5 yr.

In addition to the clinical and rocntgenographic examinations, air samples 
were taken in both the workers’ breathing zones and general air at various loca­
tions where the mining and milling of tremolite talc took place. Total particle 
counts as well as fiber counts were determined. The dust was collected by means 
of a m idget impinger and the samples were taken at a rate of 0.1 cpm for 10 
min according to the Public Health Service m ethod (10). Several .L0-min samples 
were taken during the individuals work day to obtain results representative of 
a given worker’s actual exposure. Particles were counted using the light field 
low-power method. The fibers were collected on a millipore filter and concentra­
tions were determ ined using phase contrast illumination at 400 X .  The mineral 
nature of 16 talc samples fiom New York State was determined. 'Phese samples 
represented talc specimens obtained at different mining and milling operations, 
as well as the finished product. Techniques of analysis included polarized light 
microscopy, transmission electron microscopy with selected area diflraction, 
x-ray diffraction, and electron microprobe analys's. .
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T A l ib l i  1
C l i n ic a l  a nd  K n v iii o xm f .n t a l  D ata or E x p o m ^d a nd  C o n t k o l  C how

Study
group Control P

No. 39 41
Age (yr) mean 45 .9 4S S N.S.

range 34-75 32-71
Exposure (yr) mean 16 2 0  ( 0  0 7 ; )

range 11-22 0  ( 0  0 7 7
Radiologic findings compatible 1 (2 672) 0  (o 072) N.S.

with pneumoconioses
Clinical findings

Cough 10 (25 05) 5 (12 27D N.S.
Dyspnea 9 (23 I D ) 3 (7 3 D ) < 0 .0 5

bung crepitations 2 (5.172) 3 (7 3 D ) N.S.
Clubbing 0 (0 0%) 0 (0 0 77) N.S.
Positive smoking history 19 (48 7 T ) 19 (46 3 D ) N.S.

F IND ING S

Clinical. A summary of the clinical and environmental data of the 39 indi­
viduals in the study group as compared lo the control group is shown in Table 1. 
D ata showing the relationships of d \spnea and cough to age. smoking and dura­
tion of exposure are given in Table 2. The characteristics- for each <j,rade are 
given in Table 2. Table 0 surmr.arizcs the :“ !>•>.*’ rl" <4 crmrvmtrtitiom obtained for 
specific years between 1954 and 1970. Fiber counts were made only in J970 as 
shown in Table 3. Comparative environmental, clinical and chest roentgeno-

TABLi: 2
I I l l a t i o n slurs o f  D is i's ia  \ nd C o c g ii  to  Anr, S m o k in g  and  

D u u a t io n  o f  E x f o s v k i . in i i i i : S tudy C i to r i»

N o packs
Case

number Age
Years

exposure
Dyspnea  

gi ade" Cough Smoking
cigarettes/

day Y ears

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 + 1 30
5 45 20 4 Productive + 9 20
6 49 20 1 0 + 1 5 IS
7 58 M 2 Productive 0
S 50 19 4 Productive + 2 31
9 55 15 1 0 0

° Four grades of dyspnea, a mollification of Fletcher's giaduig (7), were m e d : Guide 1— able to 
walk normally without breathle—'lie-s on the level, but breathle-s on hurrying oi climbing slight 
hills, Guide 2 --ab le  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 pare on the level; and Grade 4—breathless on 
slightest exertion such as washing or undressing

h Morning only. ■
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T A B L E  3
E n v i r o n m e n t a l  D ata  O b t a i n e d  a t  V a r io u s  M i n e  a nd  M il l  O p e r a t i o n s

Mean dust counts (mppcf) Fiber count 
(fiber >  5 #im/ml) 

19701954 195S 1963 1964 1969 1970

Mine
Drilling 5 5 13 7 8
Dragline loading 7 10 16
Tramming it mucking 29 11 22
Primary crushing 2 20 23 18 13 48 260
Hoist loading 70 140 14 29

Mill
Secondaiy crushing 12 23 8 10 12 13 13
Grinding (Wheeler mill-) 15 13 5 3 11 19 30
Grinding (Hardinge mills) 18 14 4 7 8 33
Bagging 25 15 5 9 4 8 30
Pallet izing 40 25 10 6 27
Bulk loading 10 8
Direct R.R. car loading of bags 109 39 31 62

T A B L E  4
D a t \  in  P ues i  n t  P l a n t  C o m p v i ::i:d to  A n o t h e r  P lan t  S t u d i e d  P r e v io u s l y

plnnt Coirmni at ivp

study plant study P

Environmental data" (mppcf) ' 
Mining

Drilling 6 1S2
Mucking

Milling
20 31

Crushing 15 117
Milling 13 00
Bagging 16 106
K.It. car and truck load 

Workers examined
68 77

Number in group 39 35
Age (yr) mean 45.9 49.1 N.S.

range 34-75 29- 67
Exposure (y i)  mean 16 .2 17.4 N.S.

range 11-22 11-22
Radiographic findings compatible 

with pneumoconioses 
Clinical findings

1 (2 6%) 12 (34.3% ) < 0  01

Cough io (2 5 . c <;;,■) 10 (40 0%) N.S.
Dyspnea 10 (25 0%) 22 (62.9% ) < 0 .0 1
Lung crepitations 2 (5 .1% ) 8 (22.9% ) < 0 . 0 5
Clubbing 0 7 (20.0%,)

Smokers 10 (4S.7%) 23 (65 7%) N.S.

The dust count data represent mean dust concentrations over 20-yr periods.

4
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t a b i .k  5
Comp vk v m  i: D u st  C o u n t s  \ m > F in n ;  C o u n t s in t u r: T mo Pi. tx i ’s

Present plain1 data Comparative plant data
obtained in 1970 obtained in 1969

D ust  count Fiber count Dust count Fiber count
(mppcf) (fibers > 5 / n i  ml) (nipprf) (libeis >  5 /.m/nil)

l ine
Drilling 7 8 16 171
Dragline loading: t o 11 — « —

Tramming & mucking 11 2 o 2 62
Primarv crushing 4S 260 — —

Iloiftt loading 14 29 — —
[in
Secondary cni^hinj» 1.1 11 19 112
Grinding (Wheeler) 19 10 21 S4
Grinding (Haidmgc) 8 31 — ____

Hashing 8 30 12 , 135
Palletizing 6 27 — ____

Bulk loading to s ____ ____

P.H. car and 11 nek — — 70 198
loading

" (— ) Not done.

graphic data compiled from a previous stud)’ m ade 6 yr earlier in another talc 
mining and 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 opeiations in the 
plant most recently studied is shown in Fig. 1.

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

DISCUSSION , n

A correlation of the clinical and environmental findings noted in Table 1 shows 
that in spite of a mean exposure of 16.2 yr with a rang«' of 11-22, only- one indi­
vidual showed a chest roentgenogram consistent with pneumoconiosis. This oc­
curred in a 75-yr-oId 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 ol pneumoconiosis

4
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F k. i . H o w  m ail  oi commeicial (ale minim; and nulling opera ions in the plait .Culmd.

iii the other individuals who had positive clinical findings, it makes the presence 
of pneumoconiosis less likely. Usual!}' the ciiteiia for asbestotic pneumoconiosis 
is a history of prolonged exposure coupled with positive roentgenographic 
shadows and a restrictive breathing disorder. W hen the clinical data on the 
workers was compared with the eontiol group (Table 1), there was no appreci­
able difference in the presence of cough or lung crepitations, the only diflcrcnce 
being in the number of people with dyspnea and its seventy. In the control group 
there were tlnee individuals who had dyspnea which was categorized as Grade 1. 
Of the nine individuals in the study group with dyspnea, six- showed Grach' 1, 
one 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 emphysema prior to his employment. These two individuals were 
heavy smokers, one having smoked two packs daily for over 20 yr and the other 
two packs daily for a period of 31 yr. lienee, the element of smoking must be 
included as an im portant etiologic factor. Although the dyspnea in these two 
individuals was not primarily related to their occupational exposure, it may very 
well have been that their prolonged exposure to the commercial talc dust acted as 
an additional causal element. By and large, as shown in Table 2, there w as 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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F ig. 2. Talc sample* as Mewed 111 plane polaiizcd light. All magnifications arc as shown in 
( F ) .  Sample ( A ) ,  a primary ciushmu aiea. ( B ) ,  dulling area, ( C ) ,  mill, ( D ) ,  talc “N200L”; 
( E ) ,  talc “N 200”. ( F ) ,  talc “N.300.” These samples repiesent maleuals from source to end- 
product. I1 1 addition to the mineral species, rock fragments were observed in the first three 
samples.

possible to compare a group of 35 individuals ol the plant studied earlier (Table 
4) who were of the same age and langc and who had a similar mean dm ation 
of exposure as well as range but whose degree (4 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 would be expected, the gioup exposed to higher 
dust concentrations and fiber counts .showed a significantly inoeased prevalence
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F ig. 3. Amphibole fibers present in talc. This sample was examined for amphibole fibers 
and electron dilfiaction patterns obtained on selected fibers (3A; inseil 3A ) .  The structural 
array is cleaily dill’crent than that obtained on tale fibers. 3B shows the presence of talc fibers 
( T F ) ,  amphibole fibers and bailments (A ) ,  and the piesenee of talc aggiegate giains (T A ) .  
3C shows a chrysotile (C )  fibiil and an amphibole (A )  fiber admixed m  the talc.

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

In botli talc plants there was no correlation between the fiber count and mean 
dust counts indicating the desirability of utilizing both total particle concentra-



t

Kic. 4. Talc aggiegale grams as s i e v e d  with tiaiisnussion electron microscopy. These  
grains are appar< ntlv intei grow (lin oi true talc, tale iihcis. seipenlme minerals and after frag­
ments, and amphibole fibers and Iragments. (A )  These grains appear to suivive the nulling 
operations as entities. Pai tides making up the giain may range from seseial thousand to ses oral 
hundred angslioms in si/e. ( B )  '

tion as well as fiber counts when one correlates the cm ironm ental 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 loi producing both the fibrotic and malignant changes. 
In  addition, the ellect of peiiodic exposnies of short duiation to high concentra­
tions of fibers and pa itides or peak concentrations needs lurlher stud}’ and elari-

♦
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fication. One should therefore consider the particle concentration, fiber count 
and their peak values in establishing threshold limit values. Furtherm ore, 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 talc fibers bu t exclude many small asbestos fibers and “aggre­
gate fibers” which may contain substantial amounts of asbestiform minerals 
(Fig. 4 ). Suzuki and C lung (11) have suggested that it is the submicroscopic 
fibers that are responsible for most of the biologic effects produced by asbestos. 
O ther investigators (6, 12) have also pointed out that the fine dust particles 
below 1 /an in length may be just as damaging as dust containing both large 
and small particles.

In a recent paper by M urphy and associates (13) on workers exposed to 
chronic low concentrations of asbestos dust in ship construction wherein the as­
bestos used was principally chrysotile and amositc, 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 im portant factor relating to the fibrogcnic 
effect. These authors, however-, observed that there was a progressive increase 
in prevalence of asbestotic pneumoconiosis with the years of exposure there­
after. In terms of time weighted average's, M urphy and associates (13) found 
no asbestosis in men exposed less than 60 mppef-years. Although if is difficult 
to compare their work with the p re ^ m  :,tud_,, u  does nevertheless appear that 
while :i" appu-Li'anie num ber 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 M urphy and associates. It is possible that, in terms of a fibro- 
genie response, tremolite and anthophyllitc are less pathogenic than chrysotile or 
amosite at the degrees and intensity- of dust exposures preseirt in this studv.

In terms of the preseirt findings, the data are not sufficiently conclusive for 
carcinogenicity for it has been shown that tire occurrence of malignancy requires 
a longer elapsed time from onset of exposure. Since the start of its operations, 
the longest exposure in the plant studied was only 22 yr and the occurrence of 
malignancy from commercial talcs containing tremolite and anthophyllitc in ad­
dition to talc has not infrequently required a longer duration or a greater elapsed 
time from initial exposure as wars shown in an earlier study- (14). None of the 
insulation workers studied by Sclikoif and Hammond (15) died from carcinoma 
of the lung, m esothdial tumors or asbestosis before 20 years bad elapsed since 
first exposure. To date, no instances of malignancy have occurred in any of the 
workers exposed exclusively to commercial talc at the plant studied.

SUMMARY A N D  CONCLUSIONS

A clinical and environmental study was made of a group of 39 workers exposed 
to commercial talc dust, of w'hich tremolite and anthophyllite w-ere the major 
fibrous components. The clinical findings were compared to those obtained from 
a control group. The data showed that irr spile of a mean exposure of 16.2 yr 
w-itli a range of 11-22, only one of the workers exposed to commercial talc dust 
showed a chest roentgenogram consistent with pneumoconiosis. W hen the clinical

«
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data on the workers was compared with the control group, the only significant 
diffe rencc was in the num ber of people having dyspnea and its severity. Two in­
dividuals had severe dyspnea. One of the two had a cardiac condition and the 
other had primary pulmonary disease: prior to his employment. Both were heavy 
smokers for over 20 yr. The authors considered both the clement of smoking and 
the exposure to commercial talc as aggravating factors which accounted for the 
dyspnea. The findings of the 39 workers in the present study were compared to 
those obtained from 35 workers studied earlier in another talc plant. Both 
groups had similar mean durations of exposure to commercial talc but the de­
gree of exposure of the group of 35 was appreciably greater. In the group p re­
viously studied there was a significantly increased prevalence of positive roent- 
genographic findings consistent with pneumoconioses 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 exclusively to commercial talc. It is possible that commercial talc contain­
ing Iremolite and anthophyllitc as major fibrous constituents may be less fibro- 
gcnic than chrvsotile 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. Kleinfeld, M.D., J. Messite, M.D. 
and M, H. Zaki, M.D.

in  an earlier study of talc workers 
who had 15 or more \ears of exposure 
to commercial talc dim, the authors 
found that the proportional mortality 
from carcinoma of the hint; and pleura 
among these workers was four times that 
of (he general population. However, the 
significant increase in incidence of 
malignancy appeared in the older talc 
workers, namely, the 60 to 79, rather 
than in the 40 to 59 vear age group 1 This 
observation in the taic workers was at 
variance with those found in a group of

duration of exposuie covering a similar 
time period - The asbestos insulators 
showed an increased incidence of mor­
tality from lung cancer in both age 
categories. The incidence or carcinoma 
of the gastrointestinal tract ancf 
peritoneum among the talc workers was 
not significantly difierent irom that of the 
genera! population, whereas among the 
asbestos insulators the incidence of 
gastro intestinal m alignancy w as 
s ign ifican tly  higher The authors 
postulated that the earlier occurrence of 
malignancies among the asbestos in­
sulators was due to two factors The first 
was the relatively greater carcinogenicity 
of the chrysolite asbestos as compared to 
commercial talc. The second lactor was 
the exposure or the insulators to greater 
quantities of chrvsotile asbestos as com­
pared to the talc wo.hers who were ex­
posed to leaser quantises of talc dust 
which vsas admixed with appreciable 
amounts of trcmolite and anthophyllite

Fiom  the New 'rork W p.irirrw nf of Ldbor
D ivision of I'u iiism jl Mvt* *‘(1*' jn d  ihc U niver­
sity of New Y c k .  DownstJU* v .i'Ptcjf O m.u t , 
Brooklyn, N Y

Rf-pnnt tt'qvH'sts to Dt kliMnVld. TAT O f f j n  Park­
w ay , Brooklyn, N Y  112UJ

asbestos. The earlier study' also showed 
an increased incidence of deaths due to 
taic pneumoconiosis and/or its com­
plications The present study was 
designed to bring the mortality data 
among the talc workers up to dale and 
to provide additional information not 
reported in the earlier study.

Materials and Methods
All the talc workers employed in 1940 

who had accumulated 15 cr more vears 
of exposure to commercial talc dust as
..x-m UJ UIUOC WIIU Ct h. f ! I tf V lJU d I fl f f I' 111 U f T1
of 15 years ot such exposure between 
1940 and 1969 were included in the 
study. The group totaled 260 workers 
and it is believed that the overall number 
constituted the total work rorce in the 
worker population under study.

Source of Data.— The data were ob­
tained from a number of sources Plant 
records were examined and the work 
history or each individual was detailed 
to include changes of |ob and specific 
years of employment. Death certificates 
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 
majority 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, weie examined 
wherever available Autopsy or biopsy 
records were obtained in 38 of the 108 
deaths.

Statistical Analysis.— The causes of 
death included the following malignan­
cies, cardiac diseases other than cor 
pulmonale, pneumoconiosis and its 
complications, accidents or suicides,

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 teasibie As an 
alternate, a comparison was made of the 
observed proportional mortality rates 
from the specific causes with the ex­
pected rates among similar population 
groups and was found satisfactory' tor a 
descriptive study of this nature The 
proportions of observed mortality at­
tributed to cancer ot the lung and oleura 
and of the gastrointestinal tract and 
peritoneum ana caraiac disea; cs were 
compared to the expected mortalities 
due to the above causes in the various 
age groups. The expected morta'itv tor 
the total group represents the prooortion 
of deaths among white men in the 
United States due to the specific causes 
in the year 1955 This particular vear was 
chosen as standard because it is the 
median year of death among the 108 
deaths For each of the 5-year periods 
the median vears, namely, 1942, 1947, 
1952, 1957 and 1962 were selected Dif­
ferences between observed and ex­
pected frequencies were tested for 
significance using the normal curve ror 
large numbers and the Fisher's exact 
probability test for smail frequencies.

Findings
Total D eaths.— There were 108 

deaths in the group of 260 talc workers. 
The causes of death in the various 
categories are shown in Tabie 1 A 
distribution ot the deaths according io 
age group appears m 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 came ot 
death and the number ot deaths during 
each 5 year period from 1940 to 1969,



T a b l e  1 .  —  C a u se s ol D e a t h  in 1 0 8 T al c Wo rk e rs  
D u r i n g  F c u o d  o( 19-50 to 1 9 5 9

Cause of Death R a . 56

Malignancies . 25 23.1
l ung and Pleura 13 120
Gastro.ntestmal and peritonea! » 8.3
All Other Mal'gnanciss 3 28

Cardiac Deaths (other than ccr pulmonale) 30-, . 27.8
Pneumoconiosis and Complications 29 26.9
Acctderts or Suicides 8 7.4
AH Other Causes J6 14 8

Total 108 100.0

Malignancies.— Deaths from cancer 
of the respiratory' tract and gastroin­
testinal tract and observed and expected 
proportional mortality rates are shown in 
Table 2. Twelve of the 13 malignancies 
of the lung and pleura were carcinomas 
of the lung and 1 was a fibrosarcoma of 
the pleura. Of the 9 malignancies of the 
gastrointestinal tract and peritoneum, 3

were cancers of the stomach; 2 were 
cancers of the liver, 1 of which was a 
primary hepatoma of the liver 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 peritoneal mesothelioma. The 3 
malignancies involving other sites in­
cluded 1 retroperitoneal reticulum cell

Beicoma, 1 chronic lymphatic leukemia 
and 1 Hodgkins' disease The observed 
deaths and expected proportional mor­
tality from cancer of the lung and pleura 
and of the gastrointestinal tract and 
peritoneum during the 5-year periods ex­
tending from 19-10 to 1969 are shown in 
Table 4

Cardiac Deaths.— Of the 30 cardiac 
deaths, excluding cor pulmonale, 22 had 
coronary aitery 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 to specific 
age groups and Table 5 gives a break­
down of the number of deaths from car­
diac disease during the specified 5-year 
periods.

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

T ab l e  2 . —  D ea t h s  an d  P r o p o r t i o n a l  M o r t a l i t y  f r o m  C a r ci n o ma s o f  t h e  R e s p i r a t o r y  T r a c t ,  
o f  t h e  G a s t r o i n t e s t i n a l  T r a c t ,  a n d F i o m  C a r d ia c D is ea se s A m o n g  . T a l c  Wo rk e rs  b y  A ge,

1 9 4 0 - 1 9 6 9  •

Age Group Total 
' Di-aihs

Deaths and Proportional 
Moct:!;ty from Ptsoira-

• VOl.vCI* \ Ç/

Deaths and Prĉ cvtional 
Mortality From G?5tr> 
iruestinat taoi-îrs

Deaths and Proportions! 
MoftaMy Crdiac 

uiseases { \ )

Ko Observed Expected fio Observed tip ected Ho Observed Expected

< 40 3 0 0 1.6 0 0 2.5 4 33 3 211
40 53 47 4 85 5.2 3 64 5.7 11 24 4 44.2
60 79 54 9 166 v 36 4 7.4 U 17 31.5 478
80 84 4 0 C 1.1 1 250 53 1 250 47 1

Total 108 13 12.0 3.7 8 7.4 t s 30 27.8 45.8

T a b l e  3 . —  C au ses  of D ea t h  in 1 0 8  T alc W o r k e r s *  
D u r i n g  t he  P e r i o d  1 9 4 0 - 1 5 6 9

Cause of Death 194044 194549 1950-54 1955-59 1960-64 1965-69 Total

Malignancies
lung and Pleura — 2 1 5 3 2 13
Ston.ach — 1 __■ 1 __ 1 3
liver 1 — __  y 1 __ 2
Colon * ---------------------_ _ --------

1 _ _ _ _ 1
Pancreas — _ __ __ I 1 2 :
Peritoneum — — 1 — 1
Other Malignancies — — 2 — _ 1 3

Cardiac Diseases 3 . 8 __ S 8 7 30
Pneumoconiosis and

Complicat'oris 2 4 2 8 8 4 29
Accidents and Suiddes 1 1 1 2 . 2 1 8
Others — 3 1 1 5 6 16

Tc<ai 7 « 17 s 25 2« 23 108

*  erho bad at least 15 cr more years oi eaposure to talc dust.

346 Mortality Fïnoripnrps Arreno lain WrirktM̂ /KlDinfoid Moliti* and 7aki
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Table Deaths and Expected Mortality Ircm Cancer o( the L u n g  and Pleura and

c( the Gastrointestinal Tract and Peritoneum Among Talc Workers 
1540-1969

taint and Pleura Gastrointestinal Tract and Peritoneum

Deathi Proportional Mortality Death» Proportional Mortality
(Î) . (1)

Observed Expect ed Observed Expected

194044 0 0 2.0 1 14.3 7.8
194549 2 11.7 3.1 1 5.8 71
1950 54 1 12 5 4.3 1 12.5 7.1
1955 59 5. 20.0 5.7 3 12 0 6.7
1960 64 3 10 7 6.7 r  ~ -  3.6 6.3
1S65 69 2 *7 7.7 2 95 6.1

Total 13 *

posure to death in tins group averaged 
30.9 years, with a range of 15 to 46 
years. All 29 had their initial exposures 
prior to 1945 at which time more ef­
fective engineering controls, including 
wet drilling in (he talc mines, were in­
troduced.

All Other Causes.— In addition to 8 
accidents and suicides, there were 16 
additional deaths in this category Thine 
were due to cerebrovascular accidents, 4 
to pneumonia, and the remaining 9 to 
one of the following causes bleeding 
duodenal ulcer, strangulated inguinal 
h.crr.;a, perforated d-ve-cu'um  - -h 
peritonitis, acute glomerulonephritis, 
mesenteric arterial occlusion, intestinal 
obstruction, uremia, and gunshot 
wounds.

Environmental Exposure. — 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 mines and mills 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 disease and 
from all causes among the talc workers 
by years of exposure to commercial talc 
dust.
Comments

M alignancies.— The data on car­
cinoma of the lung and pleura show the 
overall proportional mortality to be ap­
proximately four times th.it expected 
Consistent with our previous ob­
servation’ a significant 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 variance 
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 sigmncant- 
ly different from the expected values. 
Kiviluoto and Meurman3 also reported 
the occurrence of lung cancer among 
younger anthophyIlite miners (45-54 year 
age group) who had more than 10 years • 
of exposure, with a mean of ap­
proximately 20 years, to pure an- 
rhnphvliirra jie ra .-n  Two explanations 
are offered. One 'S that the mixed dust to 
which the talc workers were exposed, 
namely, talc, tremolite and anthonnyllite, 
is less carcinogenic than chrysotile dust 
to which the asbestos insulators were ex­
posed. The second is that the talc 
workers were exposed to a lesser con­
centration of dust compared to the 
asbestos insulators and anthophyllite 
miners One or both of these factors may 
account tor the difference in the mor­
tality experience of the talc and asbestos 
workers groups In the absence of 
adequate smoking data, one cannot

assess the role played by smoking in ac­
counting for the differences in the oc- 
ccrence of malignancies

When carcinoma of the lung and 
pleura are related to each of the six 5- 
year periods, as shown in Table 4, it is 
noteworthy that the observed propor­
tional mortality from carcinoma ol the 
lung was approximately four times as 
much as the expected mortality during 
the years 1945 to 1959 and dropped tc 
approach the expected mortality in I960- 
64 and 1965-69. The differences betweer 
the observed and expected, modnlitv 
rates were significant in 1959-51 
(P< 0.01 ) and insignificant in 1960-64 
and 1965-69 (P> 0 05) The nnprovec 
mortality experience between 1960 anc 
1969 in the case of lung and pleural can­
cers is particularly pertinent since en­
vironmental controls have resulted in ar 
appreciable reduction in the dust count; 
in the mines and mills, although the tihei 
counts still remain high (Table 6) Tins 
finding indicates that the presem 
threshold limit tor tremolite and an­
thophyllite needs réévaluation 

With regard to cancer of the gastroin­
testinal tract and peritoneum among the

Table 5. — Deaths arvd E x p e c t e d  M o r t a l i t y  From Ca r di ac  
Disease A m o n g  T alc Workers 

' mo-1969

Deaths Propwtional Mortality (%) 
Observed Eipected

194044 3 42.8 37.4
194549 6 35.3 41.0
1950-54 0 . 0 <60
1955 59 6 24.0 46.5
1960 64 8 28 6 46 6

< 1965 69 7 30 4 455

Total 30

jo u rna l  ot occupational  r/teaicir.e/voi. it), n o .  o/May i y / 4 34/
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talc workers, we did not find any 
significant difference between the ob-

expected values in the
i f i f  o ro n r''C cf.irftnrT

served and

Nor did KiviKioto ana vieurman Tina an 
increased incidence ut gastrointestinal 
cancer among the anthophvlhte workers 
they studied 3 Ihese findings ditfer from 
those observed in asbestos insulators 
where a significant increase in the ob­
served incidence of gastrointestinal 
malignancy was lound in the overall and 
specific age groups studied ’ Our find­
ings among asbestos insulators were 
similar to those reported by Selikoff, 
Hammond and Churg *

Deaths Due to Pneumoconiosis and 
its Com plications.— A previous study 
has shown that cor pu!monale is a ma|or 
complication of talc pneumoconiosis

and is a major cause of death among 
talc workers 1 The findings in this study 
confirm the previous report How'ever, as 
shown in Table J, the oerrentage of
Utclllli UUC lO f>! ieUl • IVJCWI tn̂ OO Cl. is.. .Tj
complications has decreased by more 
than 50% in the last 5-yeai period 
studied (1%5-69) as compared to the 
preceding period The numbei of deaths 
probably reflects the greater exposures 
which occurred m the earlier years of 
employment A longer interval must 
elapse, however, before the effect of 
contro ls on the incidence of 
pneumoconiosis can be appraised more 
definitively in the plant studied In 
another study of a different plant5 
processing a similar mixture of talc, 
tremolite and anthophvlhte but wherein 
controls were installed at the inception

of opeiations in 19-18, only one of 39 
workers had a chest roentgenogram con­
sistent with pneumoconiosis The mean 
exposure of the 39 workers was 16.2 
icars w.th a range of 11 to 22 yea-:. Th? 
worker whose chest roentgenogram was 
consistent with pneumoconiosis was a 
75-year old man who had a non­
productive cough, a Grade 1 dyspnea 
and who worked as a janitor 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 times the present threshold limit 
value of 5 fibers'ml with a length greater 
than 5 microns. In terms of time 
weighted averages, Murphy and 
associates6 found no asbestosis among 
w'orkers exposed less than 60 mppcf-

r  • .
i Table 7. —  D e a t h s  From R es p ir a t o r y  and G cs t r o m t e s t i n a l . ' al ' g na n cy , Car di ac

Di seas e and

5:E©u. A m o n g  T al c W o r k er s  by Years of E i p o s u r e t o T alc D u s t

Cause of Death Etpcsure in Year»

15*19 20-24 2529 3034 35-39 40+ Unknown Total

Malignancy of the 
Respiratory Tract 
Malignancy of the

3 7 1 l i 13

Gastrointestinal Tract 2 4 1 1 2 1 i 9
C a r d i e  Disease 9 S 4 2 2 1 4 30

L  . All Causes 24 35 15 12 e 5 11 103

348 Mortality Experiences  Among Talc  Workers/Klemfeld, M ess i le  and Zaki



years to chrysotil.? and amosito in^pvp 
construction. In the study ot the plant 
having contiois since the start of 
opeiations, it was found that an ap­
preciable number of workers exceeded 
the 60 mppef-years, but did not show 
any evidence of pneumoconiosis as 
determined by the criteria of Murphy 
and associates The authors’ concluded 
from the study of the plant having con­
trols from the outset of operations that 
tremolite and anthophyllite were less 
ftbrogenic than chrysolite or amosite at 
comparable dust exposures

Deaths from Cardiac Disease. — 
Rather surprising was the observation 
that the observed proportional mortality 
from cardiac disease was lower 
than the expected mortality in all 
5-year periods except the first, namely, 
1940-19-14 (Table 5). No valid con­
clusion could be drawn regarding this 
period since the authors could find 
records of only 3 deaths in the period 
1940-1944 H ow ever, it seems 
reasonable to state on the basis of the 
remaining data that the overall observed 
proportional mortality from cardiac 
disease among talc workers was lower 
than the expected mortality The 
decreased mortality trorn caidiac disease 
among talc w u n  rs cannot be attributed 
to a predisposition to lung cancer which 
generally results in the death ot tlv:se 
woikers at earlier ages before they might 
be expected to succumb to cardiac 
disease. As Table 2 demonstrates, the 
decreased propoitional mortality from 
cardiac disease is piesent in both the 40

to 59 as well as the 60 to 79 year age”  
group If malignancy ot the lung was a 
factor, one would have expected a dif­
ference in incidence between these two 
age groups. Deaths in the ago group un­
der 40 and 80 to 84 are too few to 
warrant any comments with regard to 
cardiac disease The true explanation is 
open to coniecture. The rural en­
vironment in w-hich the talc workers 
lived, as well as the possibility that they 
smoked less, may account tor the lower 
mortality due to cardiac disease as com- _ 
pared to the national rate

Correlation of Malignancy with Age 
and Years of Exposure.— The data 
shown in Table 7 indicate that the 
maiority of the malignancies of the 
respiratory tract occurred in the workers 
exposed 15 to 24 years During this 
period 10 of the total of 13 died from 
malignancy ot the respiratory tract. In 
this group the elapsed time nom onset of 
exposure to death was similar to the 
duration of exposure. The finding 
suggests that the carcinogenic effect of 
the commercial talc dust is manifested 
mainly after exposure of 15 to 24 years 
and that very piolongcd exposure. 25 
yoais plus, does not appear to carp- with 
it a significantly increased risk for cancer 
production One plausible explanation is 
that a more susceptible group will 
develop cancer between 15 and 24 years 
and that alter 24 years there is a group 
which is relatively less susceptible to 
cancer production in spite of added 
years of exposure. However, con­
firmative findings in the study of a larger

rgroup are needed to validate this ex­
planation With regard to malignancy of 
the gastrointestinal tract, the deaths were 
distributed over all periods ot exposure 
Iho small number of deaths does not 
lend itself to provide any conclusion 
regarding the risk of developing 
malignancy in the gastrointestinal tract 
and years of exposure With regard to 
deaths from cardiac disease. 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. - ,■
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' Title 30— Min 'ral Resource'!
" c r - ;  n  ■< I — o f  m i n e s ,
1)1 I / RTfeE.N ' O F T H E  IN TER IO R

* UiiCiAPU'R U- ".-if,:. Ai.'O NONMETAI.LIC 
f .v e  w ,t /

PA RT SC— U FA! T il AND S A r^ fY  STAND-
A I .O F — i/.L ITU  A O b  N O N M ETA LLIC
O tT .fi P IT  M IN ES

Misrclio¡irons Amendments
P ur-unn t  lo th e  au th o r i ty  vested in 

the  S ec rc ts iy  of the  In te r io r  u n d e r  sec­
t .on *> of O.e Fi iiei-al M eta l  a n d  N on­
.! e‘.:d!:e Aline teiy Act, i 30 U S.C 7ufi) 
to i k u l o n .  revir ■ and ¡(ronmlg'Ue h ea l th  
; 'id '-airly ,-tnnd trds io r  nit.Lii and  non- 
l v i . i i  n inu  s. th e ;e  was published on 
V r d n i  M a> , An .u - :  29, 197a. a n o n ce  of 
pio.it id  ru lr iaaa iufi  in  th e  TAhki-al 
f . i . o ' n n  '38 M l 23.T3 end  233C4>, to 
a: a :r i  r e n t  55, ' : r 'ao  n r  N. rn g i M 'r  I. 
T  lie 30, Code of i e d n a l  f ieru iauoi.s ,  by 
ruvi’-mg him  revokin'! ce r ta in  s tan d ard s  
O 'T e n th /  m  force aiv ' by ..¡Thug new 
: luuilurci.; F 'U b M t.l.e s ta n d a rd s  con­
tained m th e  notice was be ie lo u rd  or 
revised a l t e r  eonau 'da taa i  with th e  Feci- 
e :a l  Ateh! and  j . o r i r . a  li M in i  Safe ty  
Advisoj-y I 'ninriiit ice eyy.rtnted p u rsu an t  
to  suction 7 of th e  Ac:  MO U R.C. 7 20».

The notice t u i l n e r  p iovided th a t  each 
n ion o 'ed  s tand"r ; i  v, h i r h  i;  to be a m a n  ■ 
d 'h o iy  ' - i - n d a - i  v; s d e s w n a n u  nj 
tn e  v,ord "T.TuuJatoiy” vdhrii eyeeai 'ed 
..t th e  „ c . i i t t n i  : of the  s ta n d a rd  anct it 
r s t r iid .  re. kw l been recr.:: inennrd  by 
The F a i t !  rd Ai< ted end  NnumeTil Aline 
FrfcTy Ad'.e. oty ( 'r .mrcittee such .tar.d- 
ae i was idenviled  by the I r ' t e r s  
''-'■IN’T.I;; ''(' ’’ ifnder tire p iav in o n s  of 
-■'.bare! ion the! of the Act MO E S C  
7'linei ' a s tand  -.rd reMmiuend, d by the

d 'n o i y  Coioarnt 'te  a > jvV .-iio; v t  l.o 
h'-aiTaf, 5.

ihdij'  : t  to the  nrovis.o 'ii  of sin. a. ction 
i'<ei of th e  Act an d  ut qvnrcM rwe with 
t e provis’on.s of subarctic  1 ah F> (20 
If f5.C. 7 h e ' d  ) on or b r to re  the  I is t ctriv 
cf the  !)c'iod Axed for u,o so. Wi-MOn ot 
w rit ten  ci.it:-, views, or arcr.ni"nh:. ar;y 
person v no m ay be uc!ve;*-ely ofisctecl ’ey 
a  projios.ed s t a n d a u l  v. an h  h a d  n o t  been 
recom mended by th e  F edera l  Metal and  
Nonmetoi Mine Saferv Advisory C om ­
m ittee  was affotdecl an  o p oort im it j  to 
file w ith  th e  S ecre ta iy  of the  In te r io r  
w rit ten  objcoitons th e re to  ctn t ing  th e  
grounds foi suen objection an d  n q u e s t -  
iijft a  public hearing  (subject to  t ’Ile A d ­
m in is tra t ive  Proceclme A ct '  on such 
subject.

In te res ted  persons were requested  to 
subm it w ii t to n  da ta ,  views, ary am ents  
an d  requests for hearings  to th e  A dm in­
is tra to r ,  Alining F n fo reem en t  an d  Safe ty  
A d m u n s t r a t ’on (MESA; on or before 
Octoiler 15. 1973. No hearings were r e ­
quested cir tile proposed s ta n d a rd s  which 
were designated as • 'M an d a to iy ” by the 
S ecre tary  ot the  in te r io r ,  an d  all of the  
da ta ,  views and  a rg u m en ts  received con­
cerning th e  s t a n d a rd s  were given careful 
consideration.

T he  com m ents  an d  recom m endations  
received ind icated  suppor t  for th e  s t a n d ­
ards  w inch tire p rom ulgated  below. P ro ­
m ulgation  of th e  proposed revision to 
s t a n d a rd  55.19-24 (38 P R  23384) con-

SUJLi-S ATI) i if . iJJIATIONS

cerm n g  "ire m  1 aehnu'nt.; has been
•’c ie ir e d  ; M ; [he 1) u tm eu t  may  
u n d u t a k e  e d ,h p ,n ,d  i e \ iew .  utly and  
nn.ily: is of , ,,, b , Pm, a - ; pi a,r io tai-.m ; 
fu n i ie i  a; m  n .M i ¡, i ee l  to tuir s t a n d ­
ard Ah,,, ni M,. , om m cii ls  re, civei! were
m  r e  p o t  , e ( )  n ; , , , .os, d ¡v.'i-il: .M>ni!uid
55 5-1 ' 38 t i t  :>2,jii3 i As a A . nit of these  
c o m m en ts  the lo iiov .m g changes  are  
m ade:

S tcn d u rd  55 5 l. iM Editorial changes 
have been m ade  in p a u r r a u h s  Cat and  
(b 1 to ciatify tp"  i eqiurem ents  of these 
provision , /¡nil

(b) T he  Tie.e hold Limit Values pu b­
lished m  tie' i ‘17 2 ccetio'u ot the  American  
C o n f e im e e  or t lc i \ • ■■nii'Cii*.<1 Industrial  
I lv lk iii . , ! ' ,  pnbhi atiou have been u p ­
dated ro the t ’o - i lc ien ce  s  1973 edition  
w id fh  an;:, vs".ies end  iepkiees the  1972 
ed 't icn;  r, o.d

<c) Aii 3 -bcur  time w fig i ile ii  in e r a g i  
exposure oi par; .mnel to airborne c o n ­
cent: a ¡dors ol .".i -cMos da.it h a s  been  
s;>ec:iied m  >:.i;.i ,r ii>'i 'hi ; and

(;!' Tb.e te rm  ■‘asbestos” as used hr 
pc.rai rai.U ('o’ is defined to include m l y  
chi;.;,o-'ie. .I’uo.-ite. e roudolite ,  a n th c -  
phv in e  aslicito. . ner.ic ii te  asbe.-tos, and  
ae iu io iho  a-lje: t a ,  or th o ,c  m iuera is  
w hich  aro c.. -entiahy know n as a.-bestos 
mine, ds f l ic  A . t i c  th ree  n uncra ls  use 
tin  wnvd ashes, ns b.'cmi e t i ie s ,  me u n i -  
ei.-.l rvqee w u cd for b o id  the a -bes ti-  
for.ii and  i' .:m-jsi)ratifc! m  v a n r t ’fs  of 
li itne muieiAii- T i o i i c i m  of a i:on- 
;M vs '  '.form winch occa: . in  talc depot its 
is n e t  mentioned  m th e  definit ion and, 
ih e ie io r j .  is nor, covered.

N o t v O r. 3. 1073 a  i n c i t e  Lwui.nt. iuni
hcl.l \* t ! ':n  o’i, ];■' io rt-fui\e Untn 

o n  vuV a  f *■ h  / i ’.d'-i u i  i l .e  )i ! t ; .. l  rtUfl l .nr. -
ii.c u  n t i .  -'-s ^-e- . a m i , u-e;:)
iM-'-'h' 1 (Ft'u o iLvci >. i hi'.li tuunun r ,ii.! 1
. i ' i n , ’ l s l u i t ;  ’’„ore, ,!d  r' ' h i s

rn : i M-t i i ' i ' i iK U  i ’ , *■ t ' 'c  • id  tV c  v i t h  ci 
r  ; a '  ‘dr ,1 -i it?i/ '<1 )>:■> as  c h r \ ■ ot j In - 

c.r o : i v r  m o  i 'ine-  a
I 'n in i ih  u u  „■. a n t  7 a f e f y  A d’ i u i " t :  A ’o n  P’:. i ;
t n  ■> A' --U'-n: ’ In m m  n '  r , c . 1 ~pu! ior, U .V’fe ty  ’ ; 
a* <l c4r >p.ti r t >  p U n n i m ;  a  joiiva. s t u d y  io  11 
-u-’le i i n n ?  f i e  to x ic  m r i i A ;  oi calc a r id  t r o -  * 
m o h t v  e rv  t c x p 'n v r e .  F o m a  j t ’a o  l e u i l t s  o f  
t h i s  s t a l y  t ' o ' i i  i ib io i i s  a n d  t m t i o l i i c
t u o n - a - h '  ' i t i io ’-a i i  .iro t u n j c ,  l  t o  : h e  a a o p t e d  
t h r e s h n ’j  UnnL v->iueo u i x o t  p n r n y r a p h  (a) 
oi u r n  s ian d f u - J  (see  put,?  1-i c f  t h e  C o n f e r ­
e n c e  s  1973 p u b l i c a t i o n )

( e -' Pnoa^raph (b) is iur ther  revised  
to provide th e  allowable peak or ceiling  
coin'eniiuhion uf r.sbcstos f:b»er. T h is  
ceiliu:» riui^entrntion is 10 fibers lo n csr  
th a n  5 raerom eters ,  per milli liter of air, 
a.s dc le ipuneci  by ice- nu.-nDrane filter  
m eth od  over a  sam pling t im e o f  15 
m inutes.

E Jective date.  T h e  am endm ents ,  r e ­
vis ions end r e lo ca t io n  nf s tandards, and  
new standards shad  be-come effective on  
July  1974.

P art  55 of Chapter X of Title  30 of the  
Code oi Federal R egu la t ions  is am ended  
as set  foi ih  below:
(Sec  6, i e d e r .U  M e ta l  a n d  N on  m e t a l l i c  M in e  
S a f e l y  Act? 80 o t a t .  772; (80 U S C 7 2 5 ) )

D ated:  J un e  26, 1974.
C. K M ai,l o r y ,

D eputy  Assistant Secretary  
of the interior.

P m t  Tb T itle  30 Code of fVdm.u 
I,’ . iT n is  is amm.d<d en d  n.vised as
iT i  1 v ;
 ̂ Vi » V* [ A mended J

1 b a r  fiord 35.5-1, prom ulgated  cu 
I t i O V t '. 5, 1970 (35 l i t  13587», is re- 
v 1 ~' ‘.i ! w rood as fo l lo w s :

J.. j- l 'iav.datory. Except as permitted by
5 S 5 5 : '

«.*) r.VT-pt a ,  p r o v id e d  In. paragraph*  ( b ) ,  
i t ie  p 'L u r e  to  i n r o m e  e o iU a r n m a u t i ,  ,shaU 
n«u, < %«i, o n  t h e  In.'Ui of  a  t i m e  w e ig h te d
a \ . "  U \z  t l u c o h o M  l i m i t  r a b i e s  a d o p t e d
b ,• I 'c  A r n 'o i j c a n  ( \> n to ’ e n ce  o f  C b n e r i i -  
n  . k •! i • ndUotr  ml  I I \ c icn r- to ,  a s  be t  foi il l a n d  
¡ • n  ■ i i ' d  m  th e  19 M e a i t ’o n  of t h e  C o n -
i'M < r r ' . p a P A r a i i o n .  t'b i t lod  “ n . V s  T h r e s h ­
o ld  i V a lues  fo r  C h e m i c a l  S u b s t a n c e s
i n  V A n n o m  A t  A b o o ie d  by  t c G I iC  io r  
H>7 i, ] hT 1 t h i . n i j . h  5 b  v rh i c h  a r e  h e r e b y  
m  » ■ M’lM 'd  by  l e i e o - n e e  a n d  m a d e  a  (»art 
r  i o. [ On p u b l i c - . r.iiin m a y  In Ob'-Aired 
■Men m e  ku ic r ic an  C o n f e r e n c e  oi  C>'Aern- 
i 1 !.,ii I n d u .  t r i a l  ¡ I v - n ' i n s m  bv w ' T i n ^  to  
’A',, , g [ » ,[ - r r e a - m r e i , P O  Box »937, C ln -  
i. > '.Ui (M'.h 4329!,  o r  m a y  be  e x a m i n e d  in  
r u  ’ io t .u  a n d  I .o r n n ^ i a l  M in e  H e a l t h  a n d  

. - r Oi m e t  o r  S u b d ^ s t r i c t  Oihce o f  t h e  
i ' .n  .. ' b i i i o r c c m e » ,+' :m d  S a i e ' y  A d m U i r d r a -  
■ '•* '-,;vn-s!oris ab o v e  m o  l i s t e d  t h i a s h o l d s  
s ir./f ! v ' i  b e  o f  a  cc-m k * u i .m n if .udc  t h a n  is 
u  v, i.-M/.ea a s  p e r n n v s ib i e  oy  t h e  C o n f e r -  

. 1  . e .

o ; v ' r e  R - h o v r  t i m e  w e i g h te d  a v e r a g e  a i r -  
" ’ l e  r .Mice n t r a i  io n  o i  asoca,H*s d u s t  to  
b ’Ai f'i in lo jo e s  e r e  e -p o L e d  s h a l l  n o t  ex -  
.Lf1 3 u b .  r s  p e r  m t ’h i d r r  g r e a t e r  t h a n  5 

l . v c r n s  in  l e i iy th ,  .’ s ‘■ ¡e te inuned  by  th e
r .  ' - . b / o t '  b 'etr  ij’T'rliod a.n 400—150 niayni-
n- i' a. millimeter objective) pha e con-
cr. ■ obiiuinaiion No (injiloyee -'ll. »i bo ex­
ec- -a at any ravie ;o airborne concentra- 
c.um of a-ifn-stcxS fiiio'h m l-xcc-s of L} tioers 
; M.nr »hid  ̂ ruemmemr:-. per rulllnter of

' in i  •» b' 1 e r m i .h n n e  :iber

* . tf-.r “ a l ’ , . a  ;p 'vn  m o . n a  fo r
< 1 ■ a a1 of I v m r a . r d  su lca te . i  ch a t ,  wlieii 

m  o r  ;,irocF-M d. .o p a -a te  i n f o  ib 'x jb le  
u  t i'r c:e u p  of ’l o n i s  A l t h o u g h  t h e r e  

a io.-T.y a. 'be^uos n a u .e i a l s ,  t h e  tc-im “ a s ­
a-; ut  i h e n . n  ].> l i m i t e d  t o  ¡h e  f o i ­

' n '  I ' v n o  sis, c ’i r '  5ubl-',  a n m c i t e ,  r r o c i d o -  
- ' h o p h j l i i e  aCne-,tu5, t r e m o U t e  avbes-  

«•’ul “.cL in o in e  a ‘.be.-cos. 
fe)  E m p lo y ee s  i n<vll h e  w i t h d r a w n  f r o m  

m *» v n .  re  m e r e  i-. p r r .  ‘u t  a n  a i r b o r n e  c c n -
i • j.- : m. yi;.en a C ’ clnsigniilion by tho

a n d  t h o  c o n o e n t r a t i c n  excccKls 
tU< ; 'TO'-hf<id ' j u u t  v a l u e  l i s t e d  f o r  t h a t  
c o r  u  n u n a n t .

2. f 'Jnndord  55.0-5, o ro m u D atcd  on 
December 8. 1970 (35 FR 18587), is re- 
vu-:d to  read  as follows:

55 5 8 ''daruLiiorij. Control of employes ex­
posure to ha rriifui an borne contaminants 
’uu1»! be, irrca r  as icasibie, by pre\onUc»n 
of contamine tiun, removal by exhaust ven- 
1’bd *w>ji, or by dumaon with uncontami-  
I'.'P' l au However, vhere accepted enyir.eer- 
i ‘jt; control measures have not been c i e l — 
('I 4 w  when nccr-ru-y by the nature of 
v o /  Involved (ior example, while cstablish- 
tn!,- w ntrols or occasional entry into haz- 
a-.n! n ’s n (tnospliei es to jicrform maintenance 
ci iu-a.it y rn o n ) , employee^ may work for 
n o  au'.PIp per-ods oi tune In conceidrafions 
< . uini-me contitannants exceodiuy; perrnis-
s .  raa levels if they me protected oy appro- 
pi nit.- respiratory piofective equipment. 
\Vac'cv-'r respiratory protective equipment
i i  o 4 .-d a  p i c p ^ a m  t n  e le c t io n ,  m  »„Intenance,  
t r t  i h n y ,  f i t t i n g .  s u u T v i ' t o n ,  c leaxting ,  a n d  
11 'C ‘' L u l  m e e t  t h e  t o i lo w in g  m i i r m u m  
loqu i ia -m e r i t s :
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*a) M in ing  Enforc*'uv n t  a n d  S a fe ly  Ad- 
m in i  l io n  improved ri-apiratcrr. v.-hirh nit, 
app;  r. M'.lf an d  .suitable i:><: th "  pnrpo*^ i n ­
te n d e d  fdxall bo f u n d  .nod, ,uul  f inployccs 
sha l l  u->e th e  p io le c tU  a e q u ip m e n t  in  a c ­
co rdance  w j th  t r a in h q ;  ^nci i n j u n c t i o n .

ib )  A  n - s p n a tn r  p i o i i a . n  c o i^ e s ' e n t  w h h  
th e  r e q u i r e m e n t  m AN'M. Z8S ° -! ObO, n u »  
llsl ied by t h "  A m e u c c n  N a t io n a 1 S t a n d a rd s  
I n s t i t u t e  a n d  e n t i t l e d  “A m cr 'o an  N at iona l  
S t a n d a r d -  Pir. :Lu,*s for Ib 'apn a to ry  P ro te c ­
t io n  ANSI Z8‘i 2 19GCV ’ approved  A u g u s t  11, 
1 9 0 9  w h ich  if i ic r^rv  u  corporate«! by r e fe r ­
ence  a n d  m ade  a p a r t  h e ieo f  T h is  p u b p -  
ca t io n  m a y  be o b ta in ed  i ro m  th e  A m erican  
N a t io n a l  S ta n d a r d s  In  >1 it  a te ,  I n c ,  14*10 
Broadway, H e ' /  York, New York 10018, or 
m ay  be exam ined  m  an y  Metal a n d  N o n ­
m e ta l  Mmo H ea l th  a n d  S a fe ty  DT.trict or 
S u b d i s t r i c t  0*i:ce of l.ic M in in ' ,  E n fo rce ­
m e n t  a n d  Safe tv A dm in is t r a t io n

(e) W h e n  re sp i ra to ry  p i c t e d i o n  Is used  in 
a tm o sp h e re s  l inm t J i a t e K  h a i m f u l  to  life, ib e  
p resence  of at  least one  o l i o  persoxt w u h  
b a c k u p  e q u ip m e n t  :jn i  le scue  cap ab i l i ty  
sha l l  be r e q u i re d  in t h e  e’-unt of fa i lu re  
of  t h e  resp ira to ry  e q u ip m e n t

3. S t a n d a r d  bb.G-fc p r o m u l g a t e d  o n  
D e c e m b e r  3, 3 970 f?5  PP ,  1 8 5 8 7 ) ,  is  
r e v i s e d  t o  r e a d  a i  f o l lo w s :

55 0-5 y c i ” d ' l o r y  Areas s u r r o u n d in g
maya/ince. a n d  f.-f'iP.t io:; for th e  s to rage  of 
b l a s t i r q  a r e u t s  ‘-hah  ae Kept clear of ru b b ish ,  
b ru  h. dry  ¡¿i as-, or trc--r (o th e r  t h a n  live 
t rees 30 or  m ore  foci t a l l ) ,  for a d is tance  n o t  
lev-» t h a n  9I> feet in  all  d i rh em  p*. an d  o th e r  
unaec tn ' -a iy  ' ' o m n i i o t i b ! ' i%' I' '  M b for a  clk>- 
t a n e e  of n o t  less tr .au  GO feet.

4 New i d c n c i a i d  53 .G-12 is  a d d e d  to  
l e a d  l 5» i o d o w s .

Go G 1 9 .'f ;'*:ab7 1 Prra m interior repair 
of i. .cihcje'. i'.<r ,o;<v;e ~f e .pi i . i s  iiKor.cI-
iuy  b h * m >> m v  t( d -• c 'nrecl
v/iib-U 1b"  s h e a  be jc-movccl cncl
th e  m 1 erior l - i ior to  tp e  °v.rruOr
repa ir  of ;.i m  i n c h d a c  ,J l  (r a  m a h  P o u a  
v . iH rn  t j v  m r c]i ill be renw.vt ci if c 
exb.h- a pus.* n b tv  t h a t  Mm:’ r e r a . i s  m  .y 
procuu'c  a cp.-ik or im r  f*. T n e  explosives 
renan.-cl  T o m  .acre  ye lacii m-s to ne rc-  
pa i icb  unrui i.-e p], ceil c x i i f ,  iu o 'C m  r.ior- 
8ge ; n c i ' K g n r o j : line foi tb- sti.r.-rr, oi 
su t l i  ]a r . l .u , - K ncdt-i  t h i ,  in or a ,-:r:>
d i s ta n c e  lic-m th e  fac il i t ie s  c o d “.' it -pcT 
where Uicy i.b-ri] be p...g-eri,y . R.rURl i.sii  
p r o . r c t e d  c o t . '  t h e  r ' p a n s  y v,-o been  c o m ­
ple ted  e n d  t l . : inu .c in i is  lu i . e  m e n  r e tu rn e d  
to  s io i . y c  s i ' . 1!’.'. Dm i.icii .Res.

§ 55 .f> rA. .cn iied ’
5. N e w  s l a n d a r c i  5 5 .8 -6  i j  a d d e d  t o  

r e a d  a s  f o l l o w s :
55G-6 M a n d a t o r y  T h e  r,<y,_;en In take  

coupli i’y o n  i t t -p ie rc in g  aver-  sl.t-.U tie c o n ­
strue  led  so t h a t  only th e  oxygen hose car. 
be  coup led  t c  it. 6 7

6. N e w  s t a n d a r d  5 5 .8 -7  is  a d d e d  t o  
r e a d  a s  i o i i o w s :

55.8 -7 NincCiaiory  T he  ro -nbusD ou  c h a m ­
ber ol a  le t  rl: ,11 st.-m w h ich  has  been s i t ­
t in g  u n o p . ' f j i e d  m  a cinii he 'd  sha ll  be 

^flushed w ith  a  s u i t  m lc  s o i t e in  a l t e r  th e  
s t e m  is p u l le d  up

§ 55.32  [ Amciidcii]
7. S t a n d a r d  55 .12 -82 .  p r o m u l g a t e d  o n  

J u l y  31, 1 ’) ( ’.) (34 I K  1 25;j 7) is m a d e  
m a n d a t o r y  a n d  r e v i s e d  to  r e a d  a s  
f o l l o w s :

S i l d - S ?  s a 'C i . r io ry  J r 1 pecDon anrl cover 
p l a t e s  o n  c,; u r  : a1 c g i n p m e u i  ■ 1 e I ' m c t i o n  
b.mr.s s'  -,ji }... l.epi. p i n ,  a. t.,] rune--' 
c a re p t  durii, - ;  tesi. iug re ic p r i . c

§ 5 5 . 1 5  1 Amend.'«!]
8. S ta n d a r d  55.13-12, promuli.at-’d on 

F ebruary  25, 13 iii (35 H t  3501 i, is 
revoked.
§ 55 .10  | Amende <11

9. S ta n d a r d  55.1 P-7, pi omutpated  on 
Judy 31, 1969 (34 F R  12509) is revised 
to le a d  as follows:

55 19-7 V a i ' . d ' . t o r y  All m a n  h o i s t s  s h a l l  
b e  p rovu lec l  w lt i r  cic'vicci t o  p n - i e i u  o " e i -  
t r a v e l .  W h e n  u t i l i z e d  in  s h a f t "  e x c e e d in g  
100 i c e t  in  d e a t h ,  c u c h  h o - s i s  s vic.li a i m  
b e  pro-, i d e d  w i t h  o t c i s p e e d  dev ices .

10. New s ta n d a rd  55.19-13 is added to 
read  as follows:

55 19-13 M a n d a t o r y . W h e r e  a n v  d iese l  or  
s in u s u r  f u e l - i n j e c t i o n  e n g i n e  is  u s e d  ' o p o w e r  
a  h o i s t ,  t n e  e n g i n e  s h a l l  be  e q u i p p e d  w i t h  a  
d a m p e r  o r  o t h e r  c u t o i l  m  i t s  a i r  m t a l n  s y s ­
t e m .  T h e  co n U ’ol hcoc t ie  s h a l l  be i .. - .u . y 
ir.belccl t o  i n d i c a t e  t vi a t  i ts  l i i t e n d c d  l u r . c -  
t i o n  is fo r  e m e r g e n c y  stop,-.ting o n ly :

11. S ta n d a rd  55.19-26, promulf-ated on 
Ju ly  31. 1C69 (34 r S  125C9) v  made 
m a n d a to ry  a n d  revised to  read  ar­
i d  lows:

65 19-26 M a n d a t o r y . S a f e t y  d ev ice  a t t a c h ­
m e n t s  t o  h o i s t  l o o i s  s h o i l  be  selce ted, m -  
s tr . i icd ,  a i ' d  m a i i i t a i n e d  a i c u i r ’in c  to  m . u i u -  
i u c „ u r e r s ‘ -; . s , cc;. ‘ : ' a r ,  t c  u n n in i ' r . e  i n t n i i a i  
cn i ro ^ io i i  a n a  v - c a l ' e n i n r  o i  t h e  h o i s t  m p e .

17 New .standard 55.19-119 is added 
to  reud as follow :

55 19-H.D Ma ;dr to. S n a f t  ins;- c ti  an 
a n d  i c p e i r  v,o il.  m  n - i r . : , . !  ' s h . s lie
p c r i o i i ' i c d  fre r-i s u b - r a w . , i  p s . b r . i m s  
ciiibOj,,1' 5. y, ith. 1: a o r  e q u i v a l e n t  u . e . -
1 c.ui p r o o  '" .mu.

lo .  -\eyy- si a i u i . - . ! o o . r i e -  is.,; Is . ¡ u . - e u  
to n  t a  as ionov.s:

55 19 IL j  y, ar d r  a s  J T o u - tn c n  tlir.li c.-,- 
i im ii i '  t . u i r  i io u  is  a i .  1 ,, h a h  t o n  ovcili 's . cJ, 
dr d r . u i i  c o i i n l - .  p o s i t i o n  n . ca c a te . r s . a n d  
b i .  n ; - a n c l i a n r - i i n .  : t  t i l l  r e g i n n ' n g  oi e a c h  
s h i f t  '

(1 R  D oc  74-14978  r i l e d  8 -28-7-1 ,8 :45  a m ]

FA R T f.C— H n A L T F  AMD T V - T T Y  STAND- 
Ai.’U a - -  AK'tt, (K .V Y .L ,  A N O  C S U b l i L i l  
r.TCNC. O i ' c F b d i l P i  jS

M i s c e l i a p e o n s  A m e n d m e n t s

P u r s u a n t  t o  t h e  ; u t n o n t y  v e .s ie d  m  t i r e  
S e c i e t a r y  o f  t h e  T . v w i o r  u n d c - r  s< - n o n  6 
o f  t h e  F e d e r a l  M e i n  a n d  K o i i j u . ' , - b ic  
M i n e  S a f e t y  A c t  (3 7  l 1 -T-C. 7 2 5 )  i s  e n ­
v e l o p ,  r e n t e  a n d  p . -c in i iJc  t i c  h e a l t h  a n d  
s a f e t v  . s t m i d a r - ' s  i o : i n e t . i i  a n d  n o n  in .  • L. 1 1 
m i n e s ,  l i r e :  c ' ,-r,s ¡ i i L K w ' b  r-n V v ' ' i : w -  
d e y ,  A u - p i s f  2 " ,  197.7, a  n - j i ' e e  o f  ¡ ¡ r  ' t d
r u l e  t i p  k i n g  m  t / r>  F i d f c a l  l a G n - m i  ■ nS 
F R  2 3 3 3 4 - 7 3 3 8 0 ) ,  i d  a r i e n d  P a r i  5 3, n  .!>- 
c h a p t e r  N ,  C i - p |U e t  1, T i t l e  30 ,  Co-: o f  
F e u d a l  R e g u l a t i o n s ,  b y  l e v m n g  i .i h ; r e ­
v o k i n g  c m  t a i n  ' u u u i i . v d r  o u r n w l v  m  
f o r c e  a n d  b y  a d d ; o , g  n e w  s ' u p d u r d s  17 o n  
o f  D i e  s t a n d a r d . - ,  c o n t a i n e d  m  t h e  n o t i c e  
w a s  u e v e ’o p i d  o r  l - w u - e u  - ' . ¡ tc r  e o n  -u l t . i -  
t i o n  v , ' t b  t h e  17 d .  a d  M e t e d  a n a  > o n -  
n u t ; !  5 i . n o  Kii lt - ly  A d v i s o r y  r o n t n i d l e e  
a p p o i n t e d  m i b - i u - .m  t o  s e c t i o n  7 o f  t h e  
A c t  ( 3 0  U S  C .  77 0  i .

T h e  n o l ic c -  i m t h e ” p r o v i d e d  t i n  1 e a c h  
!» r - ) jo  e d  s K i i u , . , i d  y y h ic h  i.i a  a p u -  
d r  t . , r y  s .  >r,ciu n i  - ■- j  d e . - i r n i .  n  d  by ! l ie
Wc-rd, ■ M - n d a t o i y ” y.’l u c ' i  -sc o  a t

the  beginning of the  s ta n d a rd  an d  if a 
s la n d iu d  h ad  been recom mended by the 
Federa l  Metal and  Noiuue'g.l Mute Safely  
Advisory Comm ittee,  such s tan d a rd  v as 
identif ied by th e  le t ters  "MNMSAC." 
t in d e r  the provisions of subsection 6<e' 
of th e  Act (30 U.S.C. 7 2 5 (e ) ' a  s t an d a rd  
rccomiiiended by the  Advisory C o m m it­
tee was n o t  subject to hearings.

.Subject to th e  p ro u s io n s  of subsection 
Cue) of the  Act an d  m  accordance  with 
th e  provisions of subsection 0 (d 1 (30
U.S.t’. 725(d) i on or before th e  las t  day 
of th e  period fixed foi th e  submission of 
writ :? : i  da ta ,  views, or a igum ents ,  any 
pci.ion who m ay  be adversely aifecied by 
a proposed s ta n d a rd  which h ad  n o t  Deen 
n c o m m e n d e d  by th e  Federa l  Meta) and  
N onm eta l  Mine Safety Advisory Com­
m ittee  was afforded an  opportun ity  to  File 
with th e  Secretary  of the  in te r io r  w r i t ­
ten  objections t h t r e t o  .Mating th e  
ground.', for such objection a n d  reqm-n,- 
iiig a public hearing  i-atbjccf to  the  / . a -  
m m iM n i tn e  Viocedure Act) on such  su b ­
ject.

In te res ted  persons were requested ro 
subm it w rit ten  d a ta ,  views, a rgum ents  
u n i  r .¡nests lo r l ie tr in fg  to  the  Ad- 
nui.u.t: b o , . Mining hrhoi-cement and  
S .ifr 'y  Ad 't.n is tra tn .i l  (MIMA) on or bc-.- 
fern October 13, 1973. No h ea l ings  were 
requt-sud on th e  piopo'-eu : n da ids
w i n c h  i w c  oesiimated a.-, 'Tiis.itbitory ’ 
bjr th e  Secretary oi th e  1' wi. '-r ,  en d  ai! 
of the  d ’te. wev.s end  i .rg im '-’its ie- 
eet’’. d coui. '-nnng Die : •.'•ncttirda were 
g iv  n ci.r  'iii contK:H)-,,t!on.

T h e  co  i n . a n t s  a n d  rc - ’ o r n t u ' - n d a t i  m s  
ft (<■>'•<.•• 1 i R i i u i u l  i  '.p i-.i'i v r  :! :• ; stan d -

nur '-a t-on  of t'bc piup''"---d ’vv: .ion to 
snu-ar-Rl 5 7 19-24 iff. J R  2t7!'9) t - n .  
r t r i im g  wire tope a t ■ imucnt-. lc ; n ■; n 
dciTrr td  : t n a t  th e  J ’cjicrtniiuit i t i a y  
i’ll--w 'Iice add it iona l levicv. studv end  
auslysis  ol such changes p r ’-ii to takm;: 
f u i ih e r  action  w m i re . j 'c c t  to tins 
s tan d a id .  Mo-.t oi flic comm; ,-is r e ’en ed 
w.'io in Rv'ionse tc. j.-iopo'-ed hes m  
st-andeid 36 b-1 (38 F R  23333J. An- a, n  - 
su it  of these com m ents  the  iohowung 
changes are  m ad e '

S tv u c a r d  5G.S--1 (a) EdiToriai chain  -r: 
have  been rnacie in  j n n u u . j d r -  ia i  an a  
11-' to ei. 'Rfy th e  A-quiremcnts of these 
provisions: and

* b i 7’iie Tnreshold  F im it  Velucs pub- 
ii-ned m th e  1972 edition of the Auh-i j - 
i c:i Conference of Covcrnmcnipd In d u s -  
t- i.d Hy"ier.Rts jiuhlicalion have  been 
n. 'a ted Uj th e  Cciifcrem 7. 19.'3 edifirn  
whu'h  supersedes a n d  reprices  th e  1672 
coit ion, an d

i o  An 8 -h o u r  t im e  weighted average 
expostu e of personnel to  ¡tiibome con- 
c in t ia t io n s  of a.-dicstos dust h as  been 
specified m p a ra g ra p h  tb) ; and.

h i;  The tc-un "asbestos” as tiscd in 
ji.'.iagruplt (b> is (ielmed to inciiKi' only 
cm v.souif, amositc. ci or ic.ohte, aii- 
tbopliv l ' te  asosstos tremob'.e a.'-rv 'to:., 
and. actinoii te  asbestos, or those m m c ia 's  
which arc essentially  known a ,  ¡m b :.s i r s  
inuieial ', .  T n c la t te r  thres- nuneR'!R use 
the  v . ;u i  a-bestus brenusp ’he r i p  
m r . ' . i i i i  .la m e  is u v d  io "  both 1 ho 
b c f l i ic tm  and non-asb rs t j /o i i i i  v , n ’-'..c-
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sponsible f<sr nrornulga.Mnf' ■"'¡cl e n f o r c ­
ing  o^ci{j.' i 'di'! 1 .'¡i fciy un'i necdth ; lan d -  
ari is  and  ci. <-i !:ni: con'ix-u d case'', su b ­
jet l io )i:du ; ' ! ix view.

(b) T ne  S ia to  program  ’a ill protêt l nil 
employee1; w ith in  th e  S ta te ,  ¡m liithn;; 
those  employed by tin; S ta te  and  its 
political -.obdivr ions. Public employees 
pro to be yivxitxd th e  sam e p r o t iv im i r  as' 
a re  afforded employees in  i lie p m  e to sec­
tor .  T he  S ta te  p lan  does no t cow r *'in- 
pioyees of the  Fedoted governm ent or 
those  employees whose vuik-.m: condi­
t ions  a ie  regu la ted  by Fecffnd „g i i i ra  ; 
o th e r  th an  the U nited  S ta tes  D é p a r t ­
ir! e m  of I,a to r .

te,1 T he  W yoming O ccupational Health 
en d  S a t r ty  Act gives th e  S la te  ;» enev 
full o u ih u i i ty  to ad m in is te r  and  to e n ­
force ail lives. ru les, r.ncl ordo is  p rotec t-  
in.? employs c safe ty  a n d  h e a l th  in nil 
places of em ploym ent ;n  th e  S la te .  The 
ieyislat.on provides employer and  em ­
ployee repif-seal rt ives an  opportunity  to 
accom pany mipeciurr, be - ice  or dm mg 
th e  plivn'csl it'spoci.io'l , ■ I a ;. /  ■■, a ; ; ; ; lace 
lo r  the po.-o of idol a? ui !i in- ], cal am ; 
ad eq u a te  ;a i  r-ga,a r«.s to  n io ’. i c t  t rade  
secre t  y; effec'x. <. sanct aie - :g r im f ,  em ­
ploye,."- proie  'la ,n ot ■ In o ,- ,  ,,gainst 
d n y h a r ”,: o r  d F  ti  n f f ,au i . i ;  j .iuvedures 
‘.o r  p a  n e t  r  " i . u n i  or e lm u r-d io n  of

u n m e e t  da te ,  n u i :  tions; i h i  rm iit  to 
ixr.a.r. v e m p  .-yeisa ii  i employee , of ;>.< - 
loyco ; ;olc nba t :‘m._nt p c - 'n i s  and
propr- r ; - n c u i i t s :  anti p ro m p t notice to  
ca  plo..vrs a.' n < m p l o y r - t o f  alleged vio­
la; ;o;r. oi s ian r ’-’ id:; a> d c.baternent re-  
l, el ,.

(<■»1 ¡'îlllh t ’*t't -Pp rhht;l<y i i,M,o bmlii ^
Proee-aaes . -g' ' /  ; , .n r , i t  a , .1 i_r, gs 
varu* icc.;; v , ; , , , .  :,o empio.,-- ': t.r (heir 
t .'•ore.'' ï i t s i  ù b en  r.o : n.qu.'aii.'e a c ­
tion Is ’M e n  a, le s id i  in' a  <x p p la in i , 
i’:elucmar p r r n 'd n r c s  m r  in io n , ;  d re -  
v.eyv; in i 'o sv . . ' io n  to  co ip lay 'cs  on h a z ­
ards .  pi ,y a n : ' . o r -, symptom:-. ay,a cm ei-  
pei-.cy tzea ;......i ; raid trend'.’, m - d  ed u ­
ca t io n  p ro g iam s  for  car pray ci s and  
employees, including a n  on-;,do con- 
eu l ta ’ icn  p ro f i  ,tm consis ten t -vith th e  
c r i le i ia  set oa t  in  th e  Wa: h in g io n  P lan  
dec,cion (Ml FR  2 1 2 .1 ).

(e) Tne S ta te  in tends  to  p rom ulga te  
F edera l  h . i i id  a a s  covem.g all ot th e  
issues cchu. 'inrd  in  P a r t s  ly lo  mid 192G 
of th is  c h a n te r  bu t wiil n o t  co'x.r those 
fo u n d  in  P a r t s  191G. 1917, an d  1918 
of th is  chap  an- (ship1 rcpaiiing',  ship 
building', sh ip  breaking, an d  loeyshor-  
in g ) .  T h e  S ta te  -itso p lans  to ad o p t  a d d i­
t io n a l  ver t ica l  s ta n d a rd s  re la ting  to  oil 
well chilitng an d  servicing n o t  provided 
by th e  F éd éra i  p rogram . F u tu re  Federa l  
s t a n d a rd s  shall oe p rom u lg a ted  by th e  
S ta te  w ith in  six m o n th s  a f t e r  p ro m u lg a ­
t io n  p? th e  S ec re ta ry  of l  abor. I n  th e  
case of p ro d u c t  s tan d a rd *  th e  S ta te  has  
provided assu rances  t h a t  any S m tc  p ro d ­
u c t  s ta n d a rd s  will be req iu ied  by' com ­
pelling local conditions a n d  will no t  u n ­
duly  b u rd en  in te rs ta te  commerce.

if) T h e  p lan  sots ou t  gords a n d  p ro ­
vides a  tim etab le  to r  b n m h n x  i t  in to  full 
confo rm ity  w ith  P a r t  190.’ of (hi-: c h a p ­
te r .  All personnel employed to c a n  y ou t 
th e  p ia n  a re  to be h ired  u n d e r  the  W yo­
m in g  P ersonne l M erit  System which

RULES AND REGULATIONS

r in form s t,n s t an d a rd s  established by 
t in  United Sratx~, Civil íterv-tee Corn­
i l , . .> ion. Tl.o p lan  ,d;o conta ins  ¡i de-  
t .u in l  cicMiimUon of th e  resources t h a t  
a rc  l/j bo aevoied to it.
g 19.",.!.f i l l  Where the p lan  n,a; be in-

■■p.'f'ti'.l.
A copy of th e  p lan  m ay be inspected 

and  coined t im ing  norm al  busmesv' hours  
a t  !ne lullov.nv’ locations: U.S. DcpiU't- 
m e.i t  oi Laboi. O i.xc  of th e  Associate 
A ' i -' a n 1 S ix o d .u y  tor Regional P ro ­

m i s ,  ( ¡>x ii]),11 ;o:i , 1 Ualety a n d  Health  
_-V, ;t r a t  ¡on, 1,’oom fUO, 172G M htree t ,  
KvV , V, a h u rg ó n ,  D.C. 20210; A ssis tan t 
id ■ a,(!.,¡ j are ,dor .  O ccupational Safe ty  
nr, . im.rn h A,in-,n¡„¡ i ai km, U.S. n . iy a r t -  
, , : r ¡ r  cu I.ahs,,'. P  k j . T o \  OGGíh f e d e r a l  
i i r n ^ r r ' ,  19G1 :w,.¡£ S'.act., Dcni'er,  Colo­
i ,('<> ; \i.:u2; and ¡.h<; o ccu p a t io n a l  H ea l th  
a.¡a S .detv  D rp  u tn e.it, 2C0 F as t  8Ul 
.Venue, p .o .  Box bien, Cheyenne, W yo­
ming 82001.
y I!!f>.».8i2 lavi-i .,f Federal eiiforro- 

n ie n l.
P u rs u a n t  to 5 3902.20'bi (1) <in, o f  litis 

c h au le r ,  th e  p resen t  level of F e-loc)  eu- 
iorr! n e n t  in Vryonvr-f  will no t  be di- 
i.'.irusiic'd. A n io n '  o L!ier t-hiius, the  
IJ i rL i i  P ía le s  L’e p c ru r .cn t  of X,id n- will 
er.jilm.ue to  in v e n ie n te  eatascropj; s and  
f< i-.-hUes. iriveshf are valid eomplain ts  
u n d e r  section 8*.'.) of tn e  Occupy;lonal 
S tU-iy amd Heeitr .  Act of 1970, continue 
ir= üirreí,  in d u s u y  nod  ! -v'get l i e rh l i  ¡iro- 
iuc.rr • an d  n ispeci a r i o t s  see’.urn ut ail 
hviu m e ;  on  a  c. ” ..oio boxes ot. leas t 
'icdii sum .bcrd; r : e  > coumlgaied, in e  
,, ve.-frju;: Am:;,. re 'so Pro c.Iiuo Act 

a n d  th e  Fair  A ir , ,! , . ; . , r u t  P rac t i  ;>■■; Act 
o r ;  a m cn d c c  an d  t . jj. t r a w o  regul.t-  
t'.ous m e  ad o p n  d, i i rv e lo ie ,  Feuem ! en- 
ir rce in o i’.t p.ctr ity ;w:i con tinue  to  tiie 
d o ’ rro nccessar ,  to are occ.up.iiior.a.1 
so; :ty an d  b e id m  i' ui, c t.on  to  employees 
ui F c c u r e  ot yum m r, and  evaluoi/on  
•:f th." P la te  p lan  a;; im plem ented , will 
bo n o d e  on a  co d u r .n a x  basis to assess 
th e  ap p ro p r ia te  level of Federa l  cm o rce -  
i r o n t  nctivity.
§ fb'ñd.S IIS Dei i'lujue.ioUil s*'ii< dub-.

(a) Adoption of F e r m i  s tan d a rd s  as 
S ta t e  sUmdaicis by 1-eiiruary Ji ' .y,

io) Adtnmit ti e * i; o / t ’g n ’atior.s for 
re-ionhicewints a n d  v .-o v u n g ,  varionecs, 
posting  reiiini'ciuf n tr ,  employee com ­
p la in t  procedure . ,  n  ’ -relions u n d e r  the  
Act, employee expe ru'«’ Io toxic in  i te­
ñ á is ,  providing i i i lo r .ua i ion  to  employees 
on th e i r  exposure to  hazards ,  persona l 
p roiactive criuipur'iH, medical e x a m in a ­
tions, and  monitvi 'in ;, sa feg u a rd ’ll? 
t i a d e  sec.iets, adsninis i’ ative review' of 
cits,timis, proposed pi indues ,  a n d  a b a te ­
m e n t  penods ,  to besóme effective by 
J u n e  1,1974.

(o '  Amcndtncni ; to the W yoming Ati- 
l r iu i c t r o t u e  P io c 'd u i , .  Act to be sub­
m it ted  to th e  S ta re  Legisla ture  J a n u ­
ary  1975 a n d  to  become effective byr 
May 1,1975.

(d> M an ag em en t  In fo rm a t io n  System 
to be cun.,deled Au .u . t  j ,  1074. "

ic) M o n t  staff i rg  fo r  ad m in is tra t io n  
ot ¡ho p ro g ram  to be completed by A u­
gust 15,1974.

(f) A m endm ents  to th e  S l a t e ’s Fab- 
E m ploym ent P>a dices Act to  be s u b ­
m it ted  io th e  S ta te  Legislature  which 
convene; J a n u a ry  14, 1975.

Signed a t  W ashing ton , D.C., th is  25Ui 
day  of April 1974.

J o h n  S i’e n u e r , 
Assistant Secretary c/ Labor.

[I-’R  Toe.7-1-10206  Filed 5- 2 - 74; S :-15 n n j

Title A0— Protection of E nvironment
CHAP ¡Tit I— ENVIRONMENTAL. 

PROTECTION AGENCY
SUBCHAPflli} C— A1P PRCGfiAMS

P A R T  A0— STA N D A RD S O F P ER FO R M ­
AN CE i:OR NEW STA TIO N A R Y SO U R C ES

Additions and Miscellaneous Amendments 
Correction

in  F i t  Doc. 74-47S4 ap p ea l in g  a t  page 
9307 as the P a r t  I I  of th e  issue of Friday, 
M arch  8, 1974, and  correc ted  on  page 
1377G in th e  issue of W ednesday, 
A p u l  17. 1974, on page 13770, "p a rag rap h  
c." should read  as follows: 

e. Tin; formula in p a ra g ra p h  uii 
should read  as follows:

(cl) P a r t icu la te  emission ra te  shall be 
determ ined  by:

(,.,i - C , Qi, (M etric  o r  E ng lish  Units)
■.vhere:

I,,» --TVrlicuLate m a t t e r  m ass  emissions,  
m r ' h r  (English  u n i t s :  !b /U r) .  

c,„ .F-. r in 'U . i tu  ii .-i tte-  i’(, 'ic;-utratJnn, 
rur r u s h  u n i t s '  l n / , : ' s , ' i | .

Q - Youu.v..' .  ic ;;,tu.k , ■; i m v  ra te
as t ir .  ; isiggitr,  u n i te .  P i . t / h r ,

: u s s),all 1; .* cleh r rm acu  u a,g  
y . ' t s i x s  2 u n i  J, peciivcly.

PART 61 — NATIONAL EM!«0:ON STAND­
ARDS rO ii HAZARilCUS AIR POLLUT­
ANTS

Asbestos. Beryllium, and Mercury 
P u rs u a n t  to section 132 of th e  Clean 

Air Act, as a mended (42 IJ..S.C. 1857c-7), 
the  A d m in is t ra to r  of th e  F av iro n m cn ta l  
Frotoction  Agency p io iv j l e u te d  n a t io n a l  
emission sL u ida ius  for th e  hazu cuous air 
pollutant;; asbestos, b e rv l l iu n ,  a n a  m e r ­
cury  on April C, 1973 (38 F i t  8320), T he  
subsequent en fo rcem ent of these reg u la ­
tions has  d em o n s tra ted  a  need  fo r  th e  
ciiUTiyius revisions w hicn follow. These 
revisions a re  necessary to auvise the  
public of how the  regula tions a re  being 
in te rp re ted  m  Agency en fo rcem en t  a c ­
tivities. T he  revisions p rom ulga ted  h e re ­
in  do n o t  a iter th e  s tr ingency  of t h t  
regulations.

A change to S u b p a r t  A, G enera l  P ro ­
visions, v. ti tell applies to  all affected 
sources, is p rom ulgated . T he  de ihn t ion  of 
■'alternative rax thod” is rev b ed  to  in d i­
ca te  m ore clearly t h a t  i t  j.s n o t  a  ‘‘re f ­
erence m e th o d ” o r  “eciuivnlent m e th o d ” 
a u u  to  m ak e  th e  definit ion consistent 
w ith  t h a t  used in  40 C F ft P a r t  GO, s t a n d ­
ard;: of P erfo rm an ce  fo r  New S ta t io n a ry  
Sources.
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’-jc; ' y i l  of r ,"P ' l i  ' s ' s

ìv-Ai-*.' • ' a . '■ . - • ' ■ .

spia.: h ji ' ì i  " n 'v in i! r r -o iy y ' ,
*<•' ; '  r r : .  : l . rum :  3C’!-- .

■ f . I,;.'.in..i i.t ' i ' S." C rr,‘ -\.'.1
' ' ' i '

■ ■ • I 1 .. i e :•! m 'i V

' - 1 .an V . ! ' ; ; i  V ìi 
' ■' a d lOd.l a  * ne

’■ere eli;.a 
' io .: . i  irt ¡h"  r o ­

- ' |  t . t . léd I. t r i ? ,
; i ì . old hav ■ pi.: a  

■r lai'i.'. il ii ;.  p ..lite 
A p ri i  9 b y  "ci’ anti-

■ i t t u e  r e c n l id . ì e n  a s

î . ' ï t .
') ■ i' ! \  i ' v,ir' . l i ,

Athu i ’ r.

Mf ma
“ î „ tt a -

*« ‘•’•Ti'i: ire  5t)7(i'), Pub. I  ‘Ï2-500, fiO
n s ,  bh) (?j U8C,  i2:n c t ^ q . )
«i ldi ! -''P-.d.-uliiliiy.

T h is  .11 be iv id ica lde  to hives-
tiff.itio as .'..ml Ij-piii - , nptiH'eri by cec- 
t'fr.i rrlVie' vf tici m <,c i,d  Vvr.tfr Poilu-
tlOll Cnia:;)î r-!.. as unii tidcc, 33 U.fc.C.
1231 et .v p UUib. L  02 a 00).
ïî iOtl.2 i>i tiniiiimft.

As u n  d in Un., pari ,  the te n u :
<a; " . ' . ( . f  in c in s  the l-cdeia! V/atet* 

PoSia1 un Coi a rot Art, as aineniied;
(b> ::ar .a. 11 : r 111 c 'ion." m o in s  any  

cliiu'-".; lu.st piiiin v.in a is e i teb ü sh cd  as 
a cta.iip r ■■ : ni a p<". on t l.s.UCU 01* p ro -  
)insed to i
K av v u iiv .  
suant, m  . 
o r  /as ’;p
liflilCi; ; ; ï ; 
s tapd  ii d ■ 
d e r n . t -  • 
eut h e p  ,
302. T. I t;.

t e ’ i  ’. 
bv lh - 
the  y . '  .
reern 
d i t i c  
n; "a i

i ■

c IC' 
t! c;

"’a  a  u u a P . r .

■ ucd b / c. f ilate or by t.he 
1 I'î o u  d o n  ApoUoy puv- 
;i çn i oi ‘.¡m Aet; any  boxic
y.i, r.'.iiin.t sCnulard csla'o- 
; o! k;;! .'.’o'i of the Act; any  
> b r m I C C  c.dnhlishcd 1111­
' o.l the Act; unii auy  cüht- 

-i ' • bd.:!: a>od u .u ’u.i- section  
>10, or aooi pin a ï s  of  the  Act.  

■i ' ¡iieans . .ny oriîer i.sstied 
rr t ’ oivi' i-n.ii-r section  300 o i  
v otber n s u t d  by a  S ta te  to 
'i.aiice \ u l h  a permit, or co u -  
of. tssnci.i v.ncti-r u p ro sra m  
n suant to s 'c f io n  402 of the  

Act: . i• : "> pr.-iev icrpcti by a court in an  
;u i s>., t»,.! - h t  pur.,W'u.t to section 309 or  
s' r'i vu ..s > oi tiic Act.

' ¡h  "d. . f , ” niocns an  emp'ovee fjting 
a - ‘ c-1 iind-v ,Wr.3 3. any  employée 
■ ni . ’ u i v  p top ted ,  tho e;np)oyer of eny  
.■mil r im e  n e  i, an d  U n  Ke^ioilal Ad-
; ■! ! . :  v ' .• i,r h n  a., 'v-ieo.

'•n ■‘Ai’co . in i- tr j tcr ’* rr  "aecdotati A d­
i. m crois due coi m'i -,'y- p;a i us
i • ■ .o ra l  A.r.aii.i, ■: o,,•>;• m.; ion-
\it''i: :e ...'/il i ’ic tc ' iù o n  A ;e n :y .
y Ip.'i/j ! '.<'i;ne-t fo r  iov c - i ic s i i i in .

Any i rcployce v'no is di-ehai'hed or 
I i ib -o " ,  t i r e a teu ed  y o h  di- .eharse or 
î-ty-Vi, "i- othcrv. i.'o d.rci in u n a lcd  
.i; aiiis t h y an y  p e rv v .  brcauce of the 
aUeyc i rA-ults of any  eòlucnt lun i ta t ion  
o r  o u ie r  issuod u n d e r  th e  Act. o r  any  
reoi'i ~cn, stive of studi emoloj'ee, naiy 
.vabo’it; a re.iucst in r  an  investie ttion 
un-:;, r U ór, p a r t  to  tho  ncviour.i  Auïmin- 
îrt.'P'o. : r n  th e  région in which s u d i  dis- 
cr: ininr.l:çn ir. alicged to tiavo oceurrcd.
g ! (>«{..( ïiivomi<ration hy  IStguo-.i.il Ad- 

ndni 'iruloi ' .
U:io:i rei’eipt of any  renuest, meeting  

th e  renun-enients of 5 loi! 3, tr.e Hegiovml 
A h n . . 'n i sk V o r  slv'U condnc t a  fu it  in ­
vest iga t ion  of th e  meuter, m  o rder  to 
detcnuiiu :  w lie ther  Un? reques t  ir.ay be 
re lax e ,  to an  e'îiuent l im i tah o n  o r  o rder 
u n d e r  Uae A c t .  F o l lm u r c  t i ’.e investie i- 
t ion , th e  Régional Admi; i:,t>'ator shal! 
r.otify (lie employée i-ijut-Ungr tho in- 
\tK tiyal .on  <or th e  < lip.'oyce'n rep ré sen t­
ai ¡.ve) .end th è  empio/, er c l  suc h  e m ­
ployée, m  wrltrnft, oi Jus preinnin.U'v 
fiadiniD a n d  conclusions. T n e  empiojee, 
t);c re: rescn ta i ivc  of sucli "tc.p'oyeo, or 
The employer rcay v.iUiìn lu t ic i !  becs 
for.ov, ing receiti t of th e  prehrnir .ary  fmd- 
itips a :d conrlusifins of t!ie Régional 
A dn.uv 'A ra to r  reque-.t. a. hea r in g  u nder  
Uiìs puri.  Upon  recci: 'l of s u d i  a  r e ­
litte: t, thè  R égional A bniin is tra to r ,  n i l h
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