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-3l
i

m”#: perienced students of |
‘relative har -
 prore

curzfi;fé" in various operation

+This report should

B
N3 .

1'The study confirms

oughly understood and inte
serioud disability,

Ana‘btanpt has been mgde

: eessw{i’ose wdr]_c involves exposure to dusts of various origin,

t.o.cons.olide.’ce' opinions fram +the
pational-dust protlems to show the
n of exposure which mey

oty > devices and equipment provided for the protection of +the

_sgnfel xaAs o guide “to .operating executivesg

a.ndsai‘ety engineers in hendling persomnel and in providing adequate
" protection in dusty occupations, It should also resolve many of

.the fears and questions of industrial workers in these occupdations,

a.n oﬁ#ﬁionfh&t dus ty oécupafions, thor-
lligently handled showld result in no

'v..

’ General Medical Director .

Sta.nda.rd 0il Company ( N.J.)



muuuuuuauuuuuuMUHHH.H.HHHHHHHHUU,HH

RSB --STANDARD OIL COMPANY
. " “(Incorpotated in New Jersey )
R Rockefeller Plaza
' New Yok, N.Y.  wee—

MEDICO - SAFETY MEMORANDUM =
DUST PRODICING OPERATIONS IN THE PRODUCTION OF PETROLEUM PRODUCTS

. JUCTION -~ Long looked upon ag- objectionable, dust today is also recognize
ed as dangero jﬂfs"-[fie‘sp’e‘c'i-'.ally with regard to occupational disease (Pneumoconiosis) and
dust explosiqﬁ}s_‘.ﬂ _Since the dust encountered in the production of Petroleum products
and essociated operations are non-explosive under ordinary working conditiors, no
further attention will be devoted to this phase of the dust hazard,

Studies have r ‘time element ( exposure) and the concentration
and size of ‘the dust particles are major factors in producing health hazards, Here~

sizes of the ”“"Ear;biCIes., but recently developed instruments such as the Zeiss Koni.
meter and the Bausch & Lomb Dust Counter meke it possible to obtdin dust counts ang
estimate size[bf dust particles which, while not absolutely accurate, are indicative
of the dustingss of the area, ) , ‘ 4 e

aveilable literature on th ‘
technical spec ;i'alists and upon 100 ual dust. counts made with a Zeiss Konimeter,
using & 20 to |; _mieron is about 1/25,000 of an inch) porcelain filter, ‘_

: In the __g‘;__‘eybixk'ffdff‘”: the Preventlve :Engizieéririg Committes of the Air Hygiene
Foundation, Pi{g_f_e's_sor Philip Drinker of Harvard, chairian, and other technical

specialists on the Committee write: o A

"If theLbreathing of dust ,c»a‘u:sﬂeé ’di‘sébil_i{:y <“>‘f" a.mr sort - “s‘ilicos-is is
- only one mgnifestation = then it follows that there must be some degree of air
clee.nlme?s from whidh no disability will result to the average man during the

then one ;‘s;,,xouuld;__r_gad transeripts of some of the recent suits at




I - WHY IS THE DUST PROBLEM SO IMPORTANT? - Although the subjeot of the health
of workers in,éﬁé‘by'trad”es ‘has been recelving conaiderable attention from students of- |
industrial hygiene for a number of years, the seriousness of this problem was not
fully realized until it was brought sharply to our attention by the constantly growe
ing comntry-wide wave of lawsuits instituted in behalf of the vietims in our common

law courts, by the magnitude of the generous verdiots awarded by the juries snd bty a
recent declsion of the Federal Circuit Court reversing the substantial award of a
Jury in a New Jersey case (Pennsylvania Pulverizing Company vs. Eldred G.- Butler),
Owing to these developments, the problem cannot be ignored or briished eside as merely
another form Qf;%;”:gc_kgte_ering“ by unsorupulous lawyers and conspiring dootors, Dodging
the issue cannot provide the needed solution because even the most wsgerupulous

. lawyers cannotcreatea pathologic lung at will and, furthermore, even the most skep-
tic of coroners frequently finds himself corroborating a diegnosis by his postmortem
examination, [Enlightened industrialists snd the medical profession ag well as the |

- bench and ber, have came to the realization that exposure to certain kinds ‘of dust,
such as those Bontaining considerable amounts of quartz (silica), has inoreased the
unhealthy bodily. condition and death rate from respiratory diseases; while metaliio
~.dusts, such as/ lead and its ‘campounds, have been associated with general systemic
poisoning of workers. “Silicosis" is now e definltely recogniged disease which ig
destined to become one of the foremost and most serious of occupational diseases of

the future becguse the mmber of workers in dusty trades is larger than almost any
other group exposed to & single known industrial hazard. The MoCaffrey Act, which
became effective September 1, 1935, amending the New York Compensation Law, included
silicosis as apn occupational disease subject to compensation, S '
states, as well as those of the Federal Government and of Hawaii,

d the Philippine Islands (U.S.Dept,of Labor Bull, No. 626,Bur, Labor Sta-

: -Sixteen
Puerto Rico, an ands _ .
tisties), havef:?r{o?lcnén's Compensation Aots whichinclude compensation for ocoupational
diseases, eithEr expréssly or by Judiolal interpretation, or specific oocupational
disease mots, i -~ . . o0 oot L T S S

- II - WHAT' Qka[ MEANT BY "DUST"? = According to Webster!s Unabridged Dictiomary,
"Dust" may be defined as fine, dry particles of earth or other matter so comninuted
that they may be raised and wafted by the wind; that which is crumbled to minute
portions; fine 'powder. As pointed out by Philip Drinker in a paper read before the
Chemical Sectign of the National Safety Congress (held in Atlantic City, October,
1936), dusts include all types of dry earthy particles small enough to be blownabout
by ordinary aifF currents., Dust suspersions may be generated as the result of grinde
ing blasting, or ¢amminuting process; _or they may result from the handling of fine-
1y divided materials as in mixing .processes, in sweeping, or the blowing about of
wood flour, p : 1t pollens, or common road dust., There is no chemical limitation ime
plied by the term "qust" while the range in size of dust particles extemds from the
sub-microscopic to small sand grains, Mr. D, Harringtom, Chief Health and Safety
Branch, U, S.Buresu of Mines advises that dust as applied to health end ‘respiratory
conditions ma; "r':be" wet as well as dry. Under same conditions, such for example as in.
wet drilling in mines, the escaping eir from the drill hole may (in fact generally
does),contain'% certain amount of entrapped solid material which undoubtedly is wet
rather than dry, yet it remains in the air sufficiently long in some instances at
least to be brigathed by the workers to contribute to possible health trouble, The
size of dust'of importance from s hygienic standpoint are those under ten microns,
In fact, the sizes found in industrial atmospheres are under two miorons for the
larger majority of particles, say 90 to 95 pér cent, ‘Physiologically, there are ale
most as many different classifications of dust as there are authors on the subject,
However, according to Professor Drinker ("Dust, Fumes and Smoke", International La=-
bor Office, Ocdupation and Health Vol.1, 930, P,603) all of these ¢classifications
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- are without HLch practical Mpor{:a.noe,since

~ size of the Sommon bacteris,

out iportance, 1ndaily practice In fndustry the harmral
effect is exprclised more frequently by dusts mostly of mixed origin, Besides, what is

most important 1s the physical and chemical canstitution 67The dusts and conssquent-
1y their action on the system, B

4 S

III - WHAT ARE THE PHYSTOLOGICAL EFFECTS PRODUCED BY THi INHATATION OF DUST? = To
be harmful from a respiratory viewpoint, dust must be of sufficient finess to pass
through the Hhsal filters and be retained in the alveoli (minute air sacs) of the

lungs, Particles found in autopsied lungs ere of the order of one micron (a micron
is 1/1000 of|'n miliimeter or about 1/25,000 of an inch) or less in size - about the

. ‘ia, Some dust particles found in Iungs are s large as
five or six 1@}0??113;?-1‘&11?‘_18}1 thesé sizes are rather exceptional, '

There efre five ‘distinot types of rvéévéﬁvioxi éiédﬁ&éd in man as éh_é result of »iﬁha'.l— ,‘

~ing dust, These reactions may be broadly classified, based on the primarycause, es

followss PP e B al R e R
(2) Those which result in lung fibrosis, cormonly referred to as pneu-
mosoniosis, These dusts contain free silica, esbestos, ete, How-
eyer, 1t is not necessary for fibrous tissue to be formed in order
fr the diseass to bs olassed as "Paeunoconiosis”, |

B S

(b) Those ﬁiiioh a;i"”ev'fboidvo: and are e.S‘soi"béd into the ‘blood stream such

83 1ead, cadmium, eto, | | e
(0) Thone whioh result fn whwt s comoaly referred to as metal ms
 fyyer; such as zino oxlds, eto, T | o .
- (d) Those which are allergicin character, such orgenic dusts as pollen,
pulverized wood end flour, eto, The breathing of pulverized wood
and flour is frequently associated with tuberculosis,

1

(e) THose commonly referred to as "‘ﬁ{zise.nb’eﬁ duste", These may cause ir- _

ritation of the respiratory tract or passages and may cause con-
siderable discamfort, also headaches of the dry "naeal" passage or
sinus type and exposure to them may be associated with a high ine
° :’_;i,,ez'zo,e_'of respiratory illness, o _
The rate and |8xtent of these reactions are dependent upon the resistance of the indi-
vidual, the dxposure periocd (concentration of partioles and length of exposure) tem-
perature and [humidity of the air, rate of work, and the percentage of ingredients

whicharehau_ni"ul._, L o o :
the length oftime required to o‘bﬁ‘iz‘z 'a.. 'réaétic;;n by bi'hhalati‘on moethe

Owing to the 1 :
ods, the United Stetes Bureau of Mines and the Public Health Service adopted about
twelve years’lago, 'a method of Injecting small quantities of the dusts tobe studied
into the peritoneal cavity of guines pigs. ("Response of Peritoneal Tissue of Dusts
Introduced ag Foreign Bodies" by Dr. John W, Miller, Dr, R.R.Sayers and Wm, P, Yant,

Jour, Amer, Med, Assocs Sept. 22,1954 - Vol,103,pps, 907-911), Tt wee fowmd that iden-
tical reactiods ocour in gach animal injeoted with the same dust under the same cone
ditions and examined in the same time interval after injection, These reactions were
essentially the same mioroscopically as that produced in the lungs and the gross ap-
pearance of the dust nodules was sufficiently differentiated to afford a mesns of
classifying the physiological response to the duste, ~There are three types of reaotions

oF

o “. . An ebsorption or dissolution of the dust,
-~ i A proliferative reaction.
- An inert reaction.
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In the inéﬂ#;’r’eé.vef:'l‘on.,' the dustneither caused an ‘in‘c__z_'e'va.:s',g'izi_ the size of the ‘noAch.zlea:
nor disappeared from the tissues; instead there was more or less a change in its qig.
tribution.. |Sompstone, carborundum (Silicon Carbide), jew&ler+s rouge (Ferric Oxide),

anthracite ¢osl, bituminous cosl and certain filter clays have inert reactions, Cal-

. .cite, limes i§ne; precipitated caloium carbonate, gypsum, and Portland Cement exhibit-

ed en absorption reaction. Quartz, chat, certain filter olays and flint produced &
proliferative reaction, ' ' - .

- The physiclogical respomse to the injected dusts were found suffici ntly well
marked in 90 days to determine the type of reaction, particularly where the reaction
was one of absorption or proliferation. Since the reaction elicited by dust was
constant and uniform in all of the animals injected with the dust, it is believed

that this redponse of peritoneal tissue to various dusts can be used as a test to de-

termine the Possible harmfulness of industrial dusts,

_tentially hej

~ tion in the

- ($10p) dust b

‘remains ine

The fibrosis-produsing properties of a Georgia filter clay (30-60 mesh grade)
& sample of American contact cley and a German contact clay were tested by the Intra~
peritoneal Method, under the direction of Dr. R. R. Sayers, Medical Officer in

Charge, U,S.| Public Health Service, The Georgia filter clay showed ‘an inert reaction
with a slight tendency towards a proliferation in the 90-day test, The Americancone
tact clay showed en igert reaction with evidence of same slight absorption or dige
eppearance of saie part of dust in the 180-day tests, The German contact clay caused
the formatidn of light yellowish-brown nodules and as the ‘interval between the in~
Jection and [thé examination inoreased the nodules became somewhat flattened, but +the
emowunt of dust end the approximate size of the nodule remained the same throughout
the entire period (90-days) of the test. This can be considered an inert reaction;
but as the diist does not disappear from the peritoneum it should be considered as po-

i ful though not as dangerous as pure silica.

nenting on.the results of the tests with the Georgla filter clay and the

In o«

- “American ¢on tact clay, Doctor Ssyers ‘advised that the results of the test indicated

that the filter clay is more harmful than the American contact clay because the dust
it in the tissues as this was the lergest portion of the dust and the ine
ert appearance of the lesions was ‘the most prominent. The modification of the reace
filter clay can be attributed to the presence of 5-10 per cent. quartz
(Petrographic), Gypsum in the American contact clay may account for the slight abe
sorptive rea'zz'ﬁipz;; Doctor Sayers advises that enm inert dust, if breathed in suffi-
clent concentration, may be harmful, These tests were made in accordance with the
procedure degoribed in Reprint #1608, Public Health Reports, Vol. 49, No. 3, January
19, 1934, pps. 80-89, o o

nheletion of dust gives rise to "Pneumoconiosis" a term derived from the
{ i, lungs end konis, dust, and used to designate a pathological condition
of ‘the lungs[‘caused by the inhalation of any dust. It inoludes SILICOSIS, a chronio
diseage of the lungs caused by the inhdlation of minute particles of free silica -
phich produces a permanent incapacitating alteration of the lung tissue;
ANTHRACOSIS, the black luhg of the miner due %o coal dust; ANTHRACO-SILICOSIS, the
newest of ouf mineral dust affections and introduced by the United States Public
Health Servibls as a result of their studies in ‘the Anthracite District of Pennsyl--
venia. This|'affection is the result of breathing anthracite cosl dust that conbains
silice. The|'tommon name for the affection is "Miners! Asthma"; CHALICOSIS, the
gray-black'lilihg of the stone-cutter due to stone dust; ASBESTOSIS, in asbestos
workers due fo asbestos dust; SIDEROSIS, dus to breathing dusts of iron ore (The
lungs ere yellow or red from metallic oxides generally of iron, }; BYSSINOSIS, due to
ootton partigles and vegetable fibre dust, and PNEUMONOULTRAMICROSCOPICSILICOVOL- -
CANOKONIOSIS|" a special form of silicosis caused by ultra-microscopic particles of . »
siliceous voleanic dust. Silicosis, Asbestosis, and Silico-Anthracosis are the only

~ three forms of pneumoconiosis which require practical 'a*"l:'t.'en"bion,




of exposure o6 silicate dust.

Asbestosis - According to authorities cited by Drifiker—# Hatck in their book »
"Industrial_'ﬂli@;z.sts",_the pethology produced by asbestos is not like that of silicosis,
Dr. L. U G"a.’r'_q_ne_r_’_qf Saranac Lake is of the opinion that the asbestos fibers group
about the necg_' of an alveolus and shut it off, causing what is known as "Atelectasis".
There is no d‘éf‘iniﬁ»e"migr&tion or treansportation of the dust particles to the lymph
nodes and no |fibrous nodules. As the atelectatic areas increase the reduction in

lung area causes serious dyspnea or leborered breathing, - Dr, A, J. Lanza (U.S. Health
Repts,, 505 1*- 1935) suggests that the enlarged hearts noted frequently in his

- cases of secoﬁd"gtage Asbestosis may be due to the increased load on the heart, It
takes more work t I thr _ th

cent patholbg’%cal_stuc;ies_'_f_‘v__rg;p‘_ human lungs from cases of asbestosis have indicated a
diffuse type o’f _ihjb@:‘fs?itié.l fibrosis with a certain amount of emphysema, , A

v - "HAT:'IS THE MAXTMUM PERMISSABLL DUST CONCENTRATION? - There appears to be a

wide variatioii‘.'.’gr_; ‘the maximum concentration of dust which might be inhaled without

subsequent injury to workmen, Some dusts (as lead) are determined by chemical

methods and ‘the concentrations in air are recorded gravimetrically as milligrams per

cubic meter. |However, the available information on the amount of lead dust that is

hermful and the methods of determining lead are better and more accurate than those

for silica dust. = It is rather well agreed that an inteke of abowt 1.5 milligrams of

lead a day, whether this is acquired by breathing dust or by drinking water that con-

tains lead, iy"the maximum allowable quantity, Others (as silica, where size is a

fector in dét’thﬁining dangerous particles), are usually given by count, Neither

he whole story, but in both cases it may be possible to secure the ine
ary for the purpose, :

_ The ma¥imum silica dus'tf'tv::bhcﬂéh'b#}é.ﬁiqn ‘considered permissible in the air breath-
ed by & worlkms’

n at ‘any point in the normal breathing zone has not been definitely es-
tatlished. Th ]

iere is considerable difference of opin A
2fg counted when using the Public Health Service technique and 1ight
of the United ;;ét‘a.tes Bureau of lines contend that they count particles from one mi-
cron and upward, or even 0,7 micron end upward., The Industrisl Commissiop of VWis=
consin and its Advisory Committee, composed of both employers and scientists, how-
ever, agreed in 1932 on a t '
10 microns in 1 imension with free silics nt of |
foot of air a ffd’e'&_e"mi_ng_d by United States Public Health Service technique, Varie-
tions in free|silica content will make proportional inverse changes in this standard,
In the case of practically pure silica, the permissible dust count should probably
never exceed 5,000,000 countable particles. By countable particles is meant those
particles be: '_épn" 0.5 to 10 microns in the longest dimension. Particles of this
size are the ones that are believed to cause the greatest demage and form no visible
cloud, Dust particles smaller then 0,5 mlorens in the longest dimension are not
ordinarily countable, Dust particles larger than 10 miocrons in longest dimension do
- not ordinarily reach parts of the lung where they can produce injury of a respira-
tory nature. Most industrial dusts have but few particles above two or three mi-
| They are usually about 90 to 95 per cent. below two or three microns
t. below about 0.5 to O, 7 microns, An exception to this would be a
ken close to the point of generation of dust angd before the larger
time to ‘settle out of the air, A ‘
: ! Africa the figure is 1 milligram per cubic meter (or 300 particles
per cubic centimeter. or approximately 8,5 million per cubic foo . ) Dr. Lanze found
in 1917 in the Joplin, Missouri district that with good engineering practice, a
figure of 1 milligrem per 100 liters of air could be attained, This value attribute’

ed to Lanza appears too high in ‘comparison with the South African standards, As there




bonre ash,

Insulation plays an important part in the processing of petroleum products,
The two types jof insulating material most frequently used are "Sponge Felt" (asbes
nd sponge to give dead air space end thus increase the effectiveness
of the insulation) and a mixture of 85% magnesia and 15% asbestos, Rock wool is
used to & oonsgiderably lesser degree, In the ordinary camrerciaml form, Rock Wool,
as used at our/ refineries, does not present a dust hazerd. It is also used for
house insuletign, and is available in small noduls form which cen be blown into
place. "857 mgnesia" is a mixture of magnesia and granulated asbestos end pressed
into blocks of|'various sires and shapes (usually 16" x 18™ x 1-1/2"), ' The most dust
comes from dismantling old insulation end grinding scrap material for use as & plas-
ter or "ganister”, The average service of men engaged in insulating operations is
-about fifteen years, Most of these men have been transferred from the Common Labor
Department,” They work nine out of fourteen eight-hour shifts, in gangs of from two
to six men, and are actually exposed to dust for less then sixty per cent. of their
working time, |Goggles are sometimes provided, and occasionally MSA "Comfo" Respira-
tors, but this| equipment is not used as much as it should be, Generally speaking,
ebout 85% of their work is with sponge felt and 15% with B5% magnesie insulation, _
At one of the ‘l:s".'rgér southern refineries about 500,000 square feey of sponge felt and

B

50,000 square feet of 85% magnesia are handled a year,

Physiological Reactions are Provoked by Insulating Materials? ~ According
to Dr. Leroy Ul Gardmer Journ, Indust, Hyg, Mar, 1937,Vol. 19, No.3, P,121) esbestos dust
wlth its fibrous particles does not seem to be readily handled by the protective

i
i

| mechanism of the lungs, Quoting fram his article;

"The*’rf’ are not removed to the lymphoid tissue but remain in contact |
he delicate walls of the air spaces. They become surrounded by
an ironrcontaining coating that fractures and gives rise to the pecu-
liar structures known as 'asbestosis bodies!. The fibers are irri.
tating, [perhaps because of their form, and they excite a fibrosis
"which beégins about the terminal bronchioles and spreads to form dif-
fuse petches in the parenchyms, Often the distribution i1s sub-pleural,
- In the presence of infection, the reaction to asbestos dust _is much

more seyére than that caused by ’ﬁhe’ dﬁ#fc"glénq; "

g;_;nbfﬂiz_ig' in the pertinentlitera.ture, ‘ﬁo;; does ..tll;z.e‘ Eur.e'au -6'1' Minéé .
lg'e_z'i':s,e, which would demonstrate magnesite (a naturel magnesium carbone
ful, It would fall’ in the class of "nuisance dusts" such as gypsumn,

While meny of the so-called "nuisance dusts" have never been found to be harmful, it

r cuble foot of air, A N o , .
B - What ar ‘:Im Prinocipel Insulating Ope rations and How Much Dust is Produced

During Such Qpdrations? There is, of course, & wide variation in the amount of insu-
lation work an | the amount of dust produced, A few examples, however, will give a
good general ideas o

ING 12" STEAM LINES: 6" x 18" x 1-1/2" blocks of 85% mag-

_ %_'Eied} on the steam 1ine iﬁﬁi:}&-’-gguge galvanized wire end
With roofing paper to make it waterproof, Often times this .
work 1_’si$érfo'nned on scaffolds twelve to fifteen feet above the ground, -

with men lying on their backs ‘under the line part of

o o i o
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"In pr *f«,L’;t_igzej;t is the dust of ‘quicklime and slaked lime, given
off in the course of manufacture and manipulation, which gives
rise to the well known lesions.. This very fine dust is deposit-
ed readily on the mucous membrenes and skin, When inhaled it

. may pe ':;et‘ra_.te as far as the respiratory tract," =

Mthough »:}une has a tendency to irritate the mucous membranes of the respirs-
tory tract, it is not considered particularly hazardous when breathed in small
~ quentities at T fberm.itt}entj_inter_vals.v However, complications may result when a
large smount of the dust is breathed more or less regularly., Therefore, it is
desirable to webr an approved respirator such as "the MSA "Comfo" or the Willson

B - METALLIC ZINC DUST: Metallio -zinc dust (90% ‘hrough 300 mesh) is an important
constituent in Pipe Thread Coating Compound. _About 1500 pounds of this material is

‘used per batch, and about fifty batohes are made per month. "The zinc dust comes in’
1400 pound wooden kegs or 500 pound steel drums. According to & chemioal ‘analysis,
this zinc dust ig 99,207 metallio zino end 0,BO% zino oxide (Zn0), The particle size
distribution of 1“,‘"typi¢:a.1 sample as determined by a standard screen analysis is:

21 hrowh 120 nesh soreen |

3.76% 'vrévta.ihed on 200 mesh
W e 2,087 " " 250 "
T oRR.eef Mo M 325 M

The zinc dust is dumped from the keg or drum onto a metal sheet in front of the ket
tle and shoveled into the kettle by two or three men (with an average service of '
ebout three months) from the Gemeral Lebor Department. This is a very dusty opers=
tion, One semply teken during the shoveling of zinc dust had as high as 68,760,960
particles per cu :'fig,_ﬂfbp_t of air the average concentration being 28,331,328 par- )
‘ticles, less thafi ten microns, per cubiec foot. The workmen are exposed to this dust
about thirty minutes per batch or approximately 2-1/2 hours per momth. They wear

dust respirators,

; ‘About 957 of these dust particles are dark grey, opague, angular
in appearance un '
size; 5% appear.

erystalline mate

;é,r"ﬁhe Korimeter microscope, and about five microns or less in
s1ightly angular, crystalline, ten microns or less in sire, The
ial is probatly zino oxide, _ '
, What Physiological Effect is Produced by Zine Dust? Although zinc oxide (ZnO)
produces definitp physiclogical effects. metallic zinc dust does not seem to affect
the person breatling it other than that caused by the inhalation of any inert dust,
- Nevertheless som® investigators are of the opinion that zino 'is not entirely inert
end harmless. 03 tainly it is not as harmful as lead or arsemic, but the United
States Public Hemlth Service has certain Iimitations on the amownt of zinc that is
permitted in dripking water, According to Nuck, E. Remy, and F. Foltzmanm (Jour,
Indust, Hyg., Vol.12, 1930, page 171 Ab. ) Zinc. dust can cause lung trouble after
being inhaled m*;liarge‘quantiﬂes; Zinc dust is also very definitely explosive,

€ - ASBESTOS j"JFE‘_LGAT": Float asbestos is used in the mamufacture of tractor lubri-
cants, It comes in 150 pound cloth bags by railroad, about 2000 bags to & car.

From 200 to 3000|'pounds are used per batch and from two to fifteen batches are made
per month. 'The bags of asbestos float are dumped into the mixing kettle by three
men with an average service of twelve years. These laborers are exposed to dust
about forty minutes per bateh. Dust concentration as high as 8,269,440 particles,
ten microns or 1Hss in sire, per cubic foot are produced during the dumping of as
bestos float, thd averace being 3,058,560 particles per cubic foot. About 98% of
these particles Hre siightly angular, round, transparent in appearance under the
Korimeter micros '

sépe. and two microns or less in sizes 27 are round, semi-opeque,

i e S




plate like, fi'vi? microns or over in size.

Recent’ 1if

ten microns or i"e_sé in size is even more ‘hazardous than was ori inally believed, and
that in order’ t‘i&‘"px‘ﬁe’nt harmful effects concentrations should be kept below five
million particles (10 microns or less) per cubic foot, The physiological effects
have already beén discussed under "ASBESTOSIS" 80 need not be given any further con-

0 handling asbestos float should be required to wear approved respi-

sideration, IMe
rators,

D '~ GROUND MICA: Ground mica (80 mesh) is used in the manufacture of axle grease,
It comes in 100|“pownd burlap bags. About fifty pounds of grourd mica is used per
_batch and an svérage of five batohes are made per month, The period of exposure
will ‘not exoeéd!;;béﬁ"ﬁindtés & batch, Handling grownd mica produces an average of
2,577,120 p&rti@_:les ten microns or less in size, per cubic foot, About 607 of these
perticles are transparent irregularly shaped scale like in eppearance under the '
rofoope, and five microns or less in slze; about 407 are over ten mi-
crons in size, | The transparent plates have small lines or fissures and appear %o

- contain small a:r ‘bubbles,

- Althoug:'h.’?!" 'x;é\izidini'icé. has néveir "bééh 'éé-z';si'de-rec'! 4e.' };b,zardoué 4d'ust,v scme recent
studies made a’mb;hg_"_l:he workers in North Carolina indicate that continued exposure to

large quantities' of ground mica over a period of years will produce a fibrosis, How-
ever, there is IEx‘y little probability of any trouble where concentrations are kept

below 10, OOO’,Q‘O” ) particles per cubie foot of air and where the exposvre to mica dust
is such a small

‘percentage of the employee's working time, o o
E - SULPHUR: Sulphur flour is used for s&iphﬁriz‘i‘ngtc‘uﬁfqingi 61154 and‘ in the
preparation of :’be'c:lal lubricants for _hypoid gears. Crude sulphur is used in the
manufacture of sulphuric ecid and in the treatment of gasoline and naphtha for re-
movel of impurities such as the mercaptans, - ‘

P
fudu™

Sulphur Flowt} 'Sulphur flourcomes in paper—lined ‘Woodén‘baz"re,ls, 100-potnd
cloth bags, E;l; 150-pound burlap bags. About 2500 pounds of +his ‘sulphur is

dumped into the melting kettle by two men with an average service of twelve
‘years, once 8 day, ' Their exposure to the dust which results from handling
and dumping the bags, an average of 1,540,608 particles, ten microns or
less, per cuble foot, is about fifteen minutes per man per shift onan ave-
rage, No goggles or respirators are worn. About 907 of the dusi-particles
in samples - ;’én during the dumping of the sulphur flour were slightly angu~
lar crystall: ne in appesrance under the Konimeter microscope, and five mi-
erons or 'les ,in size; 107 were semi-opaque, rounded, and over five mierons
in size, Tihé"};’larg'e'r particles appear to contein smell air bubbles, There
were also e gimber of very small specks, - ‘

About 370 fldimds of flour sulphur is used per batch in the preparation
of hypoid g‘e"jx,’} lubricant, Two batches are made per week on an average,
The exposuréﬁéo the sulphur dust is only about two hours per week on an
average, S,’m{?.ie the sulphur is dumped into drums of oil being agitated by
a rapidly r'evg;:zlving propeller type mixer more dust is produced than where
the begs are simply dumped into a kettle, Samples taken during this opera-
tion had as High as 6,910,080 particles, ten microns or less in size, per
cubic foot. |The average was 3,783,552 particles per cubic foot. The dust
particles had

“the same characteristics as those given in the preceding

Crude Sulp:hﬁr:_;i Crude sulphur comes in box cars’ holding ﬁb_out 90,000 pounds,
usually from F‘z-_eépoi'b, Texas. Towers are fil_led_with_this sulphur by four

estigéfibns:iiié#é indicated that the il:nhp;.ia.tidh:'6f"'a's'be-s£os particles
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mixing operat : >0 rticles, le Tone
eir. These particles are a;l slightly angular, crystalline in appearance under the

- Konimeter mio i?owop'e and about five microns in size, Many are trensparent, glass

- like. There @re a number of smell’ black specks,
or"SOAPSTONE"s Pulverized talc or "soapstone" is used as a filler in the
f "hot neck" greases used in the steel mills, According to R. B, Ladoo
of Mines Bul, No. 213, 1919) ordinary talc or soapstone is Steatite
(hydrous magnésium silicate - HoMg3(S103)4). In the form of powder, the taic is
greyish white, Associate Chemist Frederick Goldman of the U,S. Bureau of Hines, who

made a chem;c!faffi analysis of sé_r'npl’e# of tale ag marketed, reportsy

S102...c00cuueusasa 46,04 per cent

R v-_-ﬁc_B.j'Q._...‘.....,4.;...._ 4,39 " v
Mg lliisszo m w
S Com'bined ,Oﬁ&es. . -0{,15._ 64 " " o

Grease makers/ usually consider the composition of "soapstone” which they use as ap-
proximately 907 magnesium silicate and 10% caleium carbonate, It comes in 90-pound
paper bags, 700 begs to a box car, About 7200 pounds are used per batch and one
batch is made s day on an average, The "soapstone" is dumped into the mixing kettle
by two men wiiéih an average service of ten years. This dumping which requires about
an hour per bateh is a rather dusty operation, One sample taken at face level just
after a bag had been dumped had as high as 22,995,840 particles, ten micronms orless
in size, per ;sfu'bicﬂ foot of air. The average dust produced was 13,064,980 dust par=
ticles per cuble foot, About 98% of these dust particles were transparent, crystal-
line, irregul ‘f:rly shaped plates and rods, in appeerance under the Konimeter micro-
~soope, Most ﬁf’ these particles (about 98%) were five microns or less in size, the
‘.

remainder beifg ten microns or over; about 2% were scale-like, semi-opaque, five mi-
. erons or 1’935, .

in size, _ . 4 4
o Physiological Effects Produced By Talo Dusts. About two years ago Dr. W, C.
Dreessen, Pasfed Assistant Surgeon, and J, M. Dalla Valle, Assistant Sanitary Engi-
neer, United States Public.Heslth Service, made a study to agcertain whether there
- 1s a connectibh between tale dust exposure and the relatively high tuberculosis
death rate in|Murray County, Georgia, where two talo mills and mines are located,
They found (Reprint No. 1669 from the Public Health Reports Vol. §0, No. 5, Feb, 1,
1935, pages ‘1%’1—14_3): o _ :

"Ph:iLi'c‘e'i.iz and xb'éleﬁtg'enologi_b ‘examinations were made of 66 men &nd
*L who were exposed or had been exposed to talc dust. 1Im the
er dust groups comprising 33 men, 8 were found to have Pneumo-

dosis I and 8 to have Pneumoconiosis IT or III. Six of the
een examined were diegnosed as having Pneumoconiosis I. No
inced stages of the disease were found in this group, 1In the

3

iusionof this study was that o;iftﬁough AG’.eozl'gié. tale "a.ppeArs. to be "more
15 then tremolite tale" the high tuberculosis mortality rate in the County
"oould not be .;ﬁtt;_ibut,ed to the talc industry". _ : ' .

4 Invesft'fga‘édi's' have _sixgges'téd',‘ ‘however, ‘that for more or less continuous expo-
sures concentrations of talc or "soapstone" dust should not exceed 15,000,000 per-
tloles, ten microns or less in size, per cubic foot of air, '

L - GRAPHITE: Powdered graphite (807 to 85% graphitic carbon and 157 probebly
magnesium silicate) is used in the manufacture of spring and pressure lubricants. It
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‘minimized by the employment of these four methods outlined by Dr. M, Kumme] in "fedi

A | Suppression of Dust Near It's Origin, by the use of exhaust draught,

dust traps or water, The water has the advantage of g fly-peper effect on

8 particles, but the humidity created tends to favor infection by

8 the 1ife of pathogenic organisms outside the body end facilitate
; entrance into ;{:__he.z_lzgfi?'. e

ixture of Adulterant Dust with the silica which may assist in

the expulsion of silica from the lungs, retard the process of the disease
or,prevfe'zﬁji the development of tuberculosis, However, the introduc tion of .
s.n‘addf'bgﬁnb.; foreign body into the lungs is of doubtful value fraught

with potential danger and should be regarded very cautiously and con~ .
servatively, - _ o : - S

"z, - ;op;é_x‘. "V'e_zit.iviavi;io:n', ‘in coz‘mé_qi_':‘ion” with jotﬁher ;neth_o_dé. ,

"4, sks _sthoui:dv'be 'ah'vvidéavl prevéxiﬁive inea.sure but, lmi‘ortunately,
most of the masks stopping the dust also stop the respiration, thus ne-
cessitating their frequent removal, They should be of an epproved type,
properly :f'.'ir'rh'a'i'r;_ea, s'l:r'ictly‘ supervised and their use rigidly enforced, "

We do lc>1: believe {:hét ‘the use of water “v\"ou‘ld‘ have ény outstanding effects on

reising the humidity in most of the dust producing operations in the Petroleum In- -
dustry, any mbre’ than,.i’pr.exampl‘e,» sprinkling ome's lawn would have, We believe it
remains to be fbro’v‘ed beyond doubt that the hwnidifjication of air actually favors

organisms is p 1 _
but 1little he S been proven. - Theoretically, . it mey be admitted that thege organisms
live longer i%' & moist atmosphere than in o dry atmosphere, but it is rather hazarg-
ous reasoning to conclude that for the reasons stated, the use of wet methods in dust
control causes’ an increase in disease, ' : -

umnel’s statement that most masks (we Presume he means respirators) that
9 stop respirations, is a little strong. There are available today

et adequately remove dust without creating a resistance to breathing
in excess of 16 to 30 millimeters of water ¢olumn, and the tendency of progressive
manufacturers §f "Suc_'h::iiévices: is to further lower the resistance, Men during the
war actually did Pighting while wearing respiratory protective devices that had as
much as 50 to .‘?S_,mil_limetéx}-s,resis tance., The resistance figures given for respirsa.
tors are measuyred at a rate of air f£1ow of about three cubio feet a minute which isg

and others. (g itrol of the dust hazard by means of respiratory protective equip-
ment igs efi’ectgre, pProvideds _ , _ N _ o

£2) it 1s worn eontinuously,

bment is available, but for éqnt_inuou_s use, day after day, this method




more sir than;thb-s‘_'af"ﬁv»ii:l'l- tight flttingfaeepieces. -

There is| some difference of opinion emong users of respirators as to whether
or not adjusme'zi’lt_:s_' should be provided whereby the wearer can vary the flow of air to
meet variations| in his requirements. It was the opinion of the National Silicosis
- Conference Camjittee that definite recommendations for all situations cannot be

made, but for many situations, and particularly where tight-fitting facepieces are
used, an adjust ble flow is desirable and may even be necessary; also, ‘most workmen
cen learn to adjust the air properly, On the other hand fixed-flow procedures re-
quire e minimum emount of instruction and supervision and are the most conducive to
safety under al ;conditions. . : _ A . o
6 Masks and Air-Line Respirators have mexy” definite advantages the
I the wearer is limited to the length of the hose, and movements are
:gn'ﬂe extent by the hose. . Manifestly, the air for the hose and the
',[r_e"sh'qndi pure, but unfortunately this is not always so,

While Ho 4
aree of travel
handicapped to
mask should be
1 lasting Respirator = Abrasive blasting respirators consist essen-~
, with windows, that fits loosely over the head and shoulders and
Ithstand and protect the wearer's head, neck and shoulders from abra-
k\'md:.ng of particles of send or grit; and a supply of fresh air, at
least six cubic|feet per minute, blown into the hood, Only equipment which has met
the United States Bureau of Mines test requirements and which is approved by the
Medical and Saffé%y Departments should be useds - . N _
(c) Acceptanqe end Use of Personal Respiratory Protection by Workmen - As stated
in a paper by G| M. Kintz and H, C, Fowler of the United States Bureau of Mines
(I.C.6915 No,v1936) presented at the International Petroleum Exposition end Congress,
Tulsa, Oklahdnis.,‘:ﬂ'ay 21 1936, selecting respiratory protective equipment is simple
compared with getting men to wear it after it is supplied. Generally workmen will
wear masks readily in places where they have seen others esphyxiated, or in some
similar trouble, .but they are iikely Yo resist wearing protective equipment where
the dust cammot be seen or where the funes and mist have no objectionable odor,
There are three main reasons for such resistance: :

) ths‘b, | inbred ’6Bj§c»tiqh.:té any new idea; —
Seoond,the feeling that the individual is a superman and
S oenm "take it" without protection; and, _

THird, the in_é_qx_@vejniﬁélnég oi‘_ﬁeariz_;lg the eqﬁiﬁpent. |

In a surviey conducted among the employees of the Colgate-Palmolive-Peet Come-
pany by Mr, F. Hj Company's Insurance Department, it was found that
the men didn't like the disfiguring appearance of & "muzzle" over their faces. This
survey also diw%bsed that some workers objected to the respirator because they
thought it made’ breathing difficult when the real trouble was that they were not .
breathing correcitly. Breathing through a respirator should be done deeply and slow-
ly end after the| proper habit has been acquired much discanfort may be eliminated,
Quoting Mr, Wallbers ' I . . S o
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"Foren L should appreciate that the position of the straps that
‘hold the respirator in place has much to do with camfort, They should
1ether the straps should be worn over the heasd or sround the
Soiie types have two straps, one to be worn around the neck, the
other aro ;l id the head," .
. Probably ﬁhe,’tib"stv"efrrqot'ivq plen in getting respirators worn is first to "sell"
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the supervising personnel who in turn should "sell" the worker by education, possibly
accompanied by 'I;_;’F%‘.ic?'&nd'faif supervision and discipline, Empheyees exposed to dust
hazards requiri g the wearing of respirators should be convinced that it is essential
to sacrifice s : smfort end g : '
ing. BEvery wor s
adjust this protective evic it conta . : ! - :
band tension. It cannot be expected that the average workman will readjust a dif-
ferent respirator each day. Also, the psychological effect of using a respirator
worn previously gby another worlonan is not unimportant,’ Although he may not say anye
‘thing about it, it is naturally revolting to most men's Pprinciples of bodily sani-
tation to have to clamp over his face a device that has been scaked with sweat and
dirt. of another |mants fage and into which one or more men have breathed day after
day! It is too ﬁxuch like using the other fellow's tooth brush, The best practice is
to mark every re¢spirator "so each workman can identify his own, :

{d) Use, Hai 1Eena.nc:e 'aﬁd" Care of ;ggsﬁifators' - 'Peréona'l Vréspi‘ratbry pro-ifecﬁive de-

vices must be ir;t;aina_d-?ﬁ & condition substantially the same as when received fram

be changed freg _Zelnt_ly to prevent their becoming clogged and usually it is desiradble
to use a respirator without a facelet, However, if they are considered necessary,
the facelets shquld be changed often to avoid skin irritation. A clean facelt gives
the respirator ‘ficlea.n'appeara.nce &nd removes one objection to wearing it, .
jiie-'-Palmbl'ive-Peet Company found that the habit of some workers of
”%spira.tors at intervals caused skin irritation. Everytime they did -
_ ed on the surfaces that lay next to the worker's face and irritating
particles were : i:lansf'e;-red to the skin when the device was ‘replaced. It is, there-

The Colg
removing their

In some cases,’ cﬁ;nhnents' or petroleum jelly has helped to overcame the irritating ef-
Tect of points’ 'I:’f;w.t' contact the skin, ‘ . ‘ S

. Where a’ cldnsiderable number of respirators are used, it is good practice to
‘have a "Respiratdr Room" with an attendant who issues the respirators and cleans,
sterilizes and’ dﬁhefwise__keepé' them in good condition, Respirators may be cleansed
by washing and brushing them with an antiseptic soap and wam water. They should be
checked for damsjged or improperly functioning parts such as rubber yalve seats and
head-bands. If defective, these should be replaced by new parts,

. WHAT MEDICAL CONTROL SHOULD BE EXEHCISED IN THE SELBCTION AND SUPERVISION OF
MEN WORKING ON DUSTY JOBS? . ~ It is essential that adequate medical control be ex.
ercised, Such céhtro]: should inolude the examination, prior to initial working on
dusty jobs of 1 q worker to insure that he is & sultable physical subject. This exe
amination should ‘preferably include X-ray examination of the lungs which permits
closer control with subseguent X-ray tests as well as being a protection to the em-
rloyer in the 'ev';!&ﬂ_; of any later legal action.

N it . - . - o B - PEEEY . . .
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"o be classed as

A worker, |’ sloally suitable, should be in addition, de-
termined to be"g.;:nos{o;b_reather' rather than a mouth-breather and the natural filterw
 ing capacity of the hose should be found to be satisfactory, G, Lehmann (J. Ind, Hyg,
17,37 - 1935) in licates that the "Silicotic‘snsceptibility of workers with poor na-
sal filtration i much greater than that of men with good nasal filters"., He ed-

vises that jobs rith a silicosis hazard be held only by men with good nasal filters"
and that mouth breathers are an egpecially bad risk. He suggests that the "dust re-
taining 'capaciﬁy,ffbi‘ the nose be used as an index of the individualts qual ification
for working in'afisi_lic'bsis producing atmosphere”., It is possible that Sternsteints
technique for me 'f‘k'u_z_-ing‘na‘sal resistance ("Industrial Dusts - P.65) could be develop-

A
;

ed into a simple| rocedure for selecting men best adapted to dust exposure.

According }Eo Drinker and Hatch ("Industrial Dust" p,32) it is wise to select




| for dusty jo?‘bé ,';nenf who a.r_e" pé.ét the gge _61‘ 40 s.né not yb\mg men .’Just taking up a
trade, N B SR T T T R

_ A1l workers engaged in harmful dusty operations should be riodically thor-
oughly re-examined, ineluding X-ray tests. _Particular emphesis should be placed on
any indicatio j::;‘of‘shortness of breath and _cl}eelt -paing -

Ylons should be enforced concerning the time limitation of work of any

lug sandblasting calling for a fixed six-month maximum period on swh weark, after
which a minimul six-month perlod away from dust _producing work should be followed

For px }ec‘bionfrom a .lég'é.ifan‘gi‘ev, ‘the Vwo‘x;kver‘ should be give.”n-a finel thor-
ough examinatic}!nﬁ including X~-ray before being permanently transferred to some other
type of work, laid off or discharged, * : _ L

v ere IS't:i.ll a 'x*eude_’zvid_ousv va'inoimt jtov be learned about pnéumoconiosis and
dust-producingf:fbp'ei"ja.tions. ‘One thing, however, is certain ~there is a very definite
"uixfe compensation_for industrial or occupational diseases. If these

are to be prompte \ necess

adopt adequate ;‘brecaution‘a.ryj measures, Many of these are now in effect, the others
. should be put in force as soon as possible, After years of study and direct contact
. with the Dust f{:‘d’ble’m, Mr. Dan Harrington, Chief, Health and Safety Branch, United
States Bureau ¢f Mines, has come to this conclusion (Eng, & Min, Jour, March 1937
Pps.119-21) wit :

h which we are heartily in accord

“In iht}a' maze of uncertainties connected with almost all pheses of
the causation and diagnosis of dust disease, about the only really

- well-de "féminéd 'fact,avail_able is that breathing large quantities of
"possibly of certain dust) over extended periods is likely

under ,sé'f’e conditions to be harmful to health and that subsequent gl.-

leviatioh or cure is difficult or impossible, Therefore, it _would
seem t'o"@e’_]_,qg’ical to try to prevent dust formation thus preventing

it from I;r;mming workers. through respiration or otherwise, Here is 8
real joi f_if'or the engineer, and 1ittle or no help can be expected in
these ’vi‘:ﬁ;al functions from eny agency except the engineers ang operat-

ing officials,

5

‘"The ;!c;st harmi‘ul of the »b‘r’dinary dusts to breath 1s”.proba.bly
Ust, but, on the other hand, not even free silica, supposed-

t breathing silica dust (free silica dust), yet by no means all

of the pgople of the world have or have had silicosis, In other words,

the quantity of dust teken into the respiratory organs is a controll-
l‘r in dust respiratory harmfulness, _ o

: pnﬁnonesense' answer

ver is that any atmosphere in which dust is
> to the naked eye is cértainly too dusty to be breathed with
y_humen beings, and the wise, farsighted, humen employer will
) rease the dust content in eny atmosphere where
he has eliminated visible dust, there may
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11 remain enough very small invisible dust to cause harm to the
1th of those who breath it, but in any event if he has exerted suf-
Lent well-directed effort to remove the visibPE&™ust it is certain
'{: much of the smaller invisible, and probably most harmful dust has
g been removed, e e

'fll‘igpifés-tly,"'if' dust is kept out of the air'b‘f.es,the:d by workers,
latter cannot sucoumb to dust disease of & respiratory character, "

. o ) i
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