September 16,1939

Mr, C, 8, Anderson

Pregident

Bglle City Malleable Iron Company
Racine Steel Castings Company
Racine, Wisconsgin

Dear Mr, Andersoni-

: N . In pursuance t6 our
conversation, I am sending you herewith a memorandum
giving you the detalled instructlons with respect to
the collection of the samples which are required for
our study, and giving a general summary of my obser-
vations at your plant together with a siatement of
what we hope to sccomplish by means of the analyses,

J attach one copy of the
instructions which should be issued te the men as
written instructions, In as much as you have indlcated
that you do not want any identification of these in-
structions as having come from me, I suggest that you
have the necessary number coniled for distribution to
the men, I will not send instructions with the cone
tainers as is our usu2l practlice, in accordance with
this plan, : :

- If you will survey your
gituation in line with our conversation and with the
memorandum which I am sending you, you should be able
to declde promptly the approxinzate number of men on
whom you will wlsh to have samples obtained, If you
will let me have this information, I will have the
necessary containers shipred to you as promptly as
rogsible, In as much as these are gallon Jugs and
since we do not have any very large supply of such
Jugs which are not in use, I shall not make any
attempt to send any containers until I hear from you
ag to the number that wlll be required,

For the sake of my own
convenience in not maintalning any account, I anm
sending you herewith a bill which covers the expense
of my trip and my fee bill which is in accord:wvith the
proportion of time which I spent in your behalf, Any
other bills which are the result of analyses or other
work, will be sent to you when the work has been con-
pleted and reported,
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Expense Account and Fee Bill
of Dr, Robert A&, Kehoe

For Trip and consultation at Belle City Malleable Iron

Company plant at Racine, Wisconsin, on September
1ltth, 1939.

R,R, {Cincinnati to Racine and return to
Mil\mURGe) ® % 8 B e & e % ® & 5 ® $l3060

Taxl, breskfast snd incidentals . . . . . 4,00

Total (Portion of expense allocated to |
snother consultation) . . .« » . . €17.60

Fee on basis of 1/2 day at £100,00
' PEY G8Y o + o o 2 » s » & 50,00

$67.60

N 7347.01
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Hemorandus on *hy hoad Buoo -
With the Produsntion of ﬁalln@blﬂ Iron
Contadning Lesd, at the Nzeine, Wisconsin
Plant of the Ballie Cigy Halleable Iran Co,

The vetinasion of the significance of ccoupasfonal

load exposure by detarmining the lesd content of the alr is

baned on $the gonerslly soceptad nprineiple that losd polscning

in induntry oacurs largely as the reaull of the inhnlation of
dangoroua quentities of partioulase ieed which are present in

the atmogphere of workiroomas, I las baen obasrved that if the
amocentration of lesd partioing iu tha ﬁﬁﬁaéﬁhﬁrﬁ'ﬁﬁeﬂ noh

groeed gerdsin lovelg, casss of p&iﬂﬁniﬁg’ﬁ&ﬁh&? dn noet ocoouy

or are 30 mild ag %o b of Li%%le or 10 oohlgechenpe, ¥ resson

af vardationa in the mothods of polleoting and analyeing asir
pampies, ond boosuse of vardptisn in auoh fuotors as the type

of lead eonmpound and 3%s degres of (lgperalion in the alr, aﬁa
beaanse of sany assoeisted oocupationsl conditlong such aa
srevalling tempersdures, langth of the working day, and steadinens
of soploynenty the $hresbold voluez Tor danserous zémﬁ gxoonure
have besh gt at differsnt lavels hy‘ﬁiffar@ng hygienie vorkera,’
A yr@a@aﬁli% ann bw eald thet the moneral conconsns of opinlonm,
a8 woll o8 cerdsin offiolal and smui~official agpnoies, fovore a
permiﬁsiblavemnnan&zﬁ%&én gonguhoers botwoen 1 oilligram and 2
milligraas of fiaely pertisulate leasd per 10 cublo moedters of air,
Hy sxp@riance lar indlosted thel the higher fipure, 1,8, 2 meflo M,
in a safe one, rogardiens of the type snd subdlivision of the lesd

BTt . renwi el camanet herianta aonditionsg pre maintstined Iin o
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gatlafootory state in induatyisi plants, and provided medicel
suparvizion soyyved %o eliminste the definilely unfif worher fron
the plant population,

The provisionsl charsoter of the atatoment above
suggzesta that aly xnalyses ae the gole method of evaluating
ageupational lesd exposure loave gooething to bha deelred, DBuoh,
unfortunately, Lo the onge, 7The 4LffiloulSiss 28 aumpling the
gir of workreona aro conglidercsble, in that wvarisbility and
perisdieity i the operationas, shanpes 4n plant ogniyment aa&A:‘
vantiintion, mnd shifting westhey conditlong inveduge nany
factors which sust bs checked; the nethods of ansliysis of saonles
st he of the utnngt oreoision, and such pyegision is not szsily
shiainegd avound lidusteial plants with osnteninaied atunebhers,
480 %o those technical Aifficulilcs the fact that Bhe lesd abe
gorotion of workmen undsr g olven sof of sntwmospherio conditinng
iz determined by the longth ﬁffﬁh@&ﬁ‘wﬁﬁﬁiﬁg hourg in & 8peoiflae
ayss and by the ﬁh&m@atgv of thely seapirstion during thad pariod,
The pate of pulnonayy ventlilatlon vardsa Srow § 1lters per sinute
to 5 1i%era per ainuse, L.0. Fros &.%~&ﬁ§i¢ moters t0 12 cublo
geters per § hour working day, dependmnt upon the degree of
grortion requivsd by the ovoupation, Add ¢he addlitionsl varisble
thas Peintively conrse nerticles never roanh the lung tianue Hhag
are trapped in $he upher reapiratory (eof and are aﬁbgeqnéﬁély
swalloeed {(and partly sbeorbed in the aligentary Sr2ot), shile
Pinely divided particoles nay be o emall as %0 Dolisve 1iks a msa
and so e bresthed sut in large part affer once having deen ine

haled, Thus the vroblen gan Vo gaoen 10 LEGORE 2 aounlex one, with



considerationg, whioh oan de coversd by introdusing a large

fator of safaty into the level sacuptsd ne pavnisaible (ae sone
.hmvﬁ done Wy urging dhe adoption of the conosatration of 1 mg/lo 4°
as the safe lavel), thaers 14 the problsm of orgenic disosse anong
the vorkaen as s factoy in gusdepiibiliity ¢o lood oxposure, It 1o
waell known that generel wasonlsy disessey and capseisiiy Liver |
éiseaae/ara ig§a$ﬁaat fﬁ@ﬁ??ﬁ in sueneptitlisy %o laad ?@z@mﬁing,
while aertaln other Sypes of Lllneas are so A477iomit €9 419761
sntinte clinlesily Pran the affsats »f loed shaoswption ae %o nrovide
oanes whilich muat be handled ae Shough they were lssd polgoning,

1f onoe the nosaibillity of lazd Intoxiestion De refamised or

believed %o bo nrosent, Thers 18 always the problen of declding
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wntoh eandition g vsopongibls for illness or &33&%&3133, and
yhon this dseision has been mades the other $g Likely %o be

rognrded as contributory,

| 1t munt be sppavent, Sherelors, that some edditions:
peanures of hyrionie contral pust bé oxsrolsed, not only to avold
hasardoug lond QTROEUNS Wt to obtaln sore or leza oontinual
ovenf that such owposurgs ia boling currently avolided, This can be
done in the opihlon of the writur oy by oeeng of rognlsy and
sdeguate medlonl supervisiosn @f*warkmam. Sunsh pupsryioion nuss
1) exnlude the physicelly uwnfil, f.o. shose to whos the lesd
exposure of the otcupationwlll probobly bLe hamardous; (2} aske
such obsarvations on the exposed ag to detersine whethor or nog

~ they are sotually absorbing significant quanstities of lead: (3)
‘maintain such veotordis as will prove the sdequosy of the supervisiong

{%} ohooX carePully evary case of 1lInesa oo as to exolude lead ns
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& Taotor when iU 1 not, by arriving at sn acdeptable diagnosis
o2 the eotunl naoture of the iliness, Hot to o Inte the dotalls
- of procedures to accorplish the abovs purnosen, sufflse 1t Yo say
hers $that pRgounlovment and poriodis mhysioal ezeninstions of a
falvly aonprehensive LType are raciived, and that blood oxeninations
of a standard Type must De made and reoorded, In addision, the -
urinary and feesl load exgreti-n of at lenst o fov roenrosentative |
uer%meﬁtahnulﬁ be detersined »t intevwvals, and, in cases almlating
plumblan, stuly »f the losd axﬁr&ﬁ&éa should he nude nromntly,

Tha ahove ﬁ@gimé;ia oradiosted, of course, uron the
griotonae of hnzardous lond sxposude, or upol the axistonce of
i&aﬁ axpasure which hag not been proved So Be harmleassn, and whieh,
therefore, may bHe under Saﬁﬁkﬁiﬁﬁ*. anaﬁaﬁw industery, or in n nevw
rroosdure invoiving lesd I an aiﬁ;ﬁnﬁuaﬁﬁg, lesd aﬁpaﬁur& will
usually be megarded az bhagardous Loy purposes of oconpgnzstion oy
Litiontion, uatil 1% o boen proved otheorwize, The prablom in
the »ressnt Gnge ig S0 detorming, with g8 1istle lnoonvenience ag
mosolble, whether or not there is any a&gnif&aant‘hﬁ&aﬁé,in the
sresent operationg, 1% 4z underatood Shat 4T such hazawrd acbuslly
e2i9%8 now, or A A% would Ve cauped To oxist, if the u2e of loadw
contelining acrap were expuandad to Ltz lomlonl degres, then the use
of auch sorap would be dlacontinued, in all probability, inaseed
af romovsing %o the measures o hyslonia gontrol whiloh hews heen
oustlined ahove, Socordiangly 4% fs ¢he purvpoge of this umemorandum
%o indicate she wwet atigquate and at the seme $lme the leant ez
veniglve moeang of peasuring the preassnt lead ewpamure in the plans,
Ag indlosted 1n lafer poragrephs; 1% 318 belleved that the nost
direot and effective nmtang of sseounplishing this ~uronse $o to

NNAM™ ar ~



. vaew the laad ax‘:ﬁmtmn of the men who have dDean sxvosed o
 she gonditions uvhich have provailed in this plant over the past
geversl monthe, rathey than to atudy the losd content of the
pimosnbars in various perds of the nlant. The latter to be vaoful
5% &ll would have to he &am ayatemntioslly and souprehenaively
ond would shen lack somsthing of the dofinitensss of the infore
zation obtainable through snalysis of the oxavets of o TP R

genzasive grous nf ths workmen,

tn the basls of the obnervatlions msde, the potential

losd harsarda gesn £0 raftge thomasless In ordaw of decreaning
tmortonesd as followad (1) ezposure to fumes during the rauring
from amall ladlos into sasting mowldss (2) ewposure.ta fumes in
amatyine the furnsce Ings larvse Jadles, transporting ladles to the
casting site, snd remalning neardby whils oastingi (3) the orene
operstor nay be expased %o az mach fune as anyons in Bhe plant,
Tor short periads o2 Tioe, by rozson of hils position nesr the
roofy (#) exposure o fumes omergling from the apen doors of the
furnzae while chavging (2% times thoe fumen hevs are of sonesidersbhie
densisy, snd they mey b quite Bigh in lsad gsonjent by roason of
the larpe gurface of lead osponed o the hoeab at this %iim; {5)
oxposure %0 losd fumes in Durnling off the pates and feadars éz’,
the oastings, both large snd anally (6} ewposure to lendecontsining
dugte (probably in low sontentratisn) in grinding off the wough
apots of csstingo, the amall onen in partially horded and vontilated

grinders, tho large ones by a portsble grinder, ' |
| "~ {Thers Lo an ndditilonal question which nesda %o be

gattlied by aiy analynes, «nd which con be done later, The funes
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. gnd with the date on whioh the sanplé wae atertsd and

 sompleted. The semplea shomld be packed sarefully %o avold

o Yaektace and aont N

g to thls laboratory, sddresssd to
Dy, mawa&a A, Eghon, maﬁﬁ&a& Laboratory, Collspre of Hedloline,
Zden _émaze.. Cincinnatl, Qhlo, |

t has besn suggested that an asational ngav of

dings in «hich no leosd eiposars scoums, ke added to
the grous to be studlisd, Sueh & procedure mey well be quite
useful apsrtd fron the priasry renson Tor onrrying it out, In «wﬁ

e rosnits on gueh men will npeosvide anntrngt and will rovesl gm
goneral oppordunitlise for land exnosure whiok are afforded ww the
aperation of the plant.)
It ie nenesonry that wﬁ%uﬁwﬁ% b sunplied, so far

ag At ig avellable, on coch onn ofr whon assples ave obSained,



'tha plant, &# ey well bﬁ that ﬁa-tﬂrtaar esta wilil b ramuira&
o dod¥ srmzna what aﬁeuzﬁ be donm at this hzm&. If they are
quea%ianahlﬁ in their m@aniﬁg.'by indlonting the exlastence of an
exposurs, but one that seamg only siight or wodorate in smmgnitude,
oy if the reaults on tha samplen are conflieting na they night be
hy rozaon af o awatty or irregulsy exrosurd, asoms Turther ohoorw
vatlons may bo needed, The batupe ond scops of such additionsl
tents can only be determined later, uffico 1% haéw ta say thas
several avenuss of spproach are avalleble, Cextinin sdditionsl
snoiyges ot the fooes as wall zs the urdne of werithen nipht de
required in order %o glve a.éyaﬁauaaaﬁiaﬁgl pioture, Cariain

alinioal and laboratary sxaminationg on $he men nicht Yo netonaary
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to deternming wm%nw or no¥ any expoaure, 1P present, 18 of sotual
hyplonio Aaportsnge, ALy sa:m},ysgm of 3 conprehensive type nay dbe
inleatad to looallze the lexd exposura ond to sid in ite elimine
tion, In eny oage 1t ahould Yo mm&b&a, from the rosults of
wmemitude
of tho :xmmm, and 80 to provide s basis for a declslon os to the
sdvigability or luadvissbBilily of further prosedure,
in ovisr that thore may be no misunderetsnding ns %0
w spenay assoocliated with Sthe aaryrin, out of the smsslyaan .
vised ot thie tlns, 1T should be pointed oug that a ckmrge; of
.Gt} poy analysis (1.0, per asmple) will be made, This chavge

thogs Jirst mmyam—, £ visuslize %h‘a gawal S00pe and

nerely oovers the average oost per aunple {salaries, msteriale,
and overhesd expenca) of carrying ous sthe analyses, hipning
oxpense will be added, Any shbsequent work which zay he sgro 4

-




Table 2 fllustrates the wasults of slight ocoupntional
sxposures o finely divided losdl compounds suspsnded int $he ot
mogrhers of work-roong, axpscurss whileh do nof result Ain hiphew

Cuvinary lesd expgatiosn thon i ol ﬁu Wore o not gause lezxd ine
toxlontion, ,

the dsga of Tabla 3 wore obisined on o gyous of men

whome lesd expagurs 1g Jush on the borderling of danger. ﬁﬁw
and leoting intoxlaation is sosm In an sconsional men, sapaciall
whove some a3dltlongl Pacter of exposure or 1liness i3 bvought to
beor upon Bhe situntisn, he basic BEDOBUYay Nave, ie ?ﬁ%ﬂw

 unifors and is well wepulabed by striot hymienic control,

Table 4§ stows the resulta of danpevous lsad exposure,
Cages of ﬁ.w.;mggmﬂ. oceur from $i2s to Sime in the population of »

" these planta, and She labor turnover is maintained at & rolstivel

bk oved, KE 0005457
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On the basis of guch obasryatlions in 2 considerable
;mabw of mamtriafm we can now detarnine the 'h&m&ﬂmm« of a
gilven type of lead gxpogure, 1 a suffisiont mivbhew of gapplos e
obtained to provids a orosmessdtional pieture of tha socupational.
onndisione,

TODATE A, Lail08, risDa
Piveator

Rettoring Laborslory of
Ammlled Physiology

0005458
KE 0408
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