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: N MEMORARDUM ON THS LEAD DIPOSURE ASSCOTATED WITH THE
e - PRODUCTIOCH OF LEDLOY JTREL AT THE masy ﬂﬁiﬂa&Q PLARY
FETVOR THLAND STEEL GOMD Ay

An inspection of plant operations made in the

sormany of Dr, Xammer and wvarioug mepbors of the lochnieasl and
production staff of the plant provided & falrly somprehensive
grasp of the problems under sonsideratfon, Dotalled study of
the data obitained by the analysia of the alr of workrooms and
elséwhere over the period of the past year has served to 111
ont the rloturs furiher, For the purpops of making the prosent
interpretation of the sltuation these analytleoal »esults have
besn acoepted ot théiw face value, It must be pointed out,
howevar, that ainaé these ars the only cuantitaiive data
available, and since sonclusions of far-wsesching importance
must bo badged upon them, 1t i neither wise nor nnfe $0 sooept
their acouracy without pvaaf For thils reapsomn I g&&li aubnow
'qaanﬁly suggest the ﬁm&na of fsating thelr walldity,

ﬁawtain,agnarwl Gansiﬁwr&timnm

Thae dirniflasnea af the Analyals of Adx fo*-Ln«ﬂ Qoﬂtgnz

| The estination of the ﬁigni*iaaﬂaa of socupae

tlonal lead axwasura'hv deteraining the lesd pontent of the aip
’}fia bhased on the g@n&*ally acoepted ﬁrinoi@la'th&t lead moiaawing
'i'in industry cocurt zargamy &1 the result af the iﬁhmlatian of

dangerous guantitles a£ partionlate lond whloh are pragant in

the atmosphers of woplroond, It has been obao-ved that 1f the

:anéantration of lead partloles in the aﬁm@sphare‘abés ndt»exceedk
,,Qartain laveln,; cases of oolaoning e;thav &a;hoﬁ'occnr oX are 5o

mild as to be of 1i6tle or nor consequense, By reason of variationg
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in the methods of oolloating and anelysing sir ssaples, and
boosauae of vardation in such faotors ap the type of load
sompound end 13s degrea of dispergion In the afr, and becauno
of many associsied csoupationsl sonditiona such as neevalling
semperaturas, length of the wrking day, and ateadinosa of
orploymand, the threshold valwes Lo danzerous lead sxposure
have bean gob ot M Terant la?eim h? ﬁiffa&ﬁnt.hygieniq workers,
A% progsent 1t can bs said that the general concensus of opinion,
a8 well ag cortain official and aeat-officlel agenoles, favors o
parmisaible concentration aammwhara.batwaén 1 millilgrom and 2
ailligrana of finely partioulate lesd per 10 ouble netera of
air. My exporience has lﬁaiaa%ad_th&t the higher figure, 1.0,

2 mg/10 Mi. is o anfe one, regamriless of the type and subdivision
of the lead compound, ﬁrﬁ?i&a& goneral hygienic conditiona ere
maintained in a aatis watnwy state in indusirlal nlants, and
provided pedical au@evviaian perves to eliminate the definttely
Auhfit‘workvﬂ from the plan® population.

The Diffleulfles and Insdecusocles of Al® Analvsis an a
Hode of Esuiggtinﬁ the BIgnifionnce 0% Leah LanOnura,

Tha ﬂ*ﬁVial@%&1 aharaoter of the statement

| stove suggoests thﬁt aly analgqaa as the cole method of evaluating
{ oaeuwnt1an&l lead ewpa&ura leave pomething to be dosirsd, auuﬁ; |
 nnfo9tuumba1y, 1@-%%& a&sw. The difficulviens of sampling the
 alr of worhrooms are sonsiderable, in that variabilit by and

_ periodicl ey in the operntiona, ahanyaﬁ in plant equipment and
'vantilation, and ahifting weather aanaitiana iatroduce many
factora which muat be éhauka&z»th@ metﬁe&a of annlyois of gamplos
must be of the utmost preoimiww, and mueh,ﬁraaiaion 1a not sanily
 obtained around induatrial plants with contanminstod atmoaphere,
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Ad4 to thess veshnical difficilties the faot that the lead
abaorntion of workman unﬁew A 31VQn sol of atmospheric aandit&cwa

18 devorained by the 1ength af thalr working hours in a apaaitia
arca and by the character of thelr respiration ﬁuring-%hat vt od,
The rats of pulﬁnnary ventilation varies from 5 lilterg per minute
$0 25 1itevs pew miﬁuta, f.0, from 2.% ouble meters %o 12 ouble
matars ney 8 hoto work“np dny, ﬁawandant mpoa the degree of axmrtion
«aquirea by the ﬁﬁﬁﬂﬁ%“lﬁﬁ. Mg the additional variable that
"ralatively conrad parﬂlnlﬁQ,MEV@v rosok the Iung Sissue but are
 trapped in the upper regpiralory traet snd are subsequehtly

~ sualloved (and partly sboorbed in the alimentary treot), while
finely»&iviﬁaﬁ'partiaiam may be so amall ne to behave llke a

'gaa and 20 be bresthed ont ih large yart after once having been
Cinhaled. Thus the proble: gen be geen Yo booonie o eémplax one,

with not whﬁlly'p?aﬂiét&bla reguits, In addiftion to these
.Aﬁansiaer«tiéna, which”aén be covered by iﬁtﬂaﬁuoing & iarga

- factor of gafoty into the level accepted as permiasible (as soma .
Z?hava éﬂne by urging the adoption of the concenirstlon of 1 %F/lo Mazﬂf
:ff ag the safe level), there is the problen of arganic dismense among .4;?

2ftmavwcrkmen 28 & factor in suseeptibiily y o 1@&& exposure, It ig

77%@11 Enown that general vascular disense, snd aapaax&lly,livar PR

.27 §§aaaﬁ¢ are 1m@art&nkfﬂaaﬁqrﬁ In suscoptibility to lerd pﬂ%ﬁmﬁiﬁﬁ,:ﬁ;J

| ﬁfﬁh&i&fﬁarta&n ﬁﬁh@é types of Illness se wo ALPPionld to Aifforen-
:Vﬁiata»alinﬁcaily-from ths effecta Gf'zaa&n#hamrptian ra o provide
oages whiok must he handled ss thoupgh theoy were lead polisoning,

1# onos the possidility of 1aad.intaxioaaian;he recognized op

balisved %o be preseny. Thove 1ﬁ‘alwmya the preoblem of decidlng

which condition 1a responsible for illness or dlaadilisty, and

RE 0013389 |




o B -

when this declsion has heen nade,; the other is likeoly to be
regarded as contributory,
Adjuncts to Alw Analyoes

I% et be a@;avﬁn%, thapreforo, that asome
additional maasuréﬂ of hygiﬁnia gontrol must be exercised, not
‘only to avoid hazardous lead exposure, but to obiain mores or
- leas continusl proof that such exposure s helng currently
| avolded, This caon beldana in the oﬁiniaﬁ of the wrlter only
by nexna of rsgmlar-aﬁa adgquate medical sunervision of workmen,
_ Such superviston must, (1) sxclude the physlewily unfit, i.e.
those to whom the lead exposure of the oscunstisn will probably
. be hazardouss {(2) make such observaiiong on the exposed ng 4o |

determine wvhether op not they are actually abacrbing oslpgnificant
| quantities of lead: {3) maindain euch m»oeords as will provs ﬁhe 
adequaoy of the supervision: (4) chesk carafully svery oase of
illnoas 5o as to exelude lead as a faotor when 1% 1s not, by

arpiving at an soceptable disgnosis of the softual nature of the

illnesa, Hot to go into the detalls of procsdures to accomplligh

the above purpﬁ&&sg auf?ioa it %o aay here thet ﬁbaamploymaht and
‘ perliodic physicsl ammmaa&%iana of & Talrly somprehennive type
are required, and that Blood examinations of a standard tyne
'1-muﬁt e pada and reeérﬁaﬁa'-zﬁ addition,the urinary and fooual
lead exoretion of &% 1@aaﬁ;& fow repregentative worknen should
be détgrmined.aﬁ,1nt¢§?aia,‘an&,1n»ﬁm@@a simulating plunbiam,
atudy'of the lead excretion chould be made promptly,

?ﬁ& ab¢v¢ recommenda tlona are pradiontsd, of
- gourse, upon tho ﬁmiatance of‘hazaré@ua'1wmﬁ‘éxﬁoaura, or upan
ths existence of lesd exroaurs whioh has not been proved to be
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harmlesa, and whilch, therefore, may De under guspicion, In

a new industiry, or in a new procedure invaolving lesd in an old
industry, lead exposure will usually bo vegarded an hazar’oug for
purposeas of compengation or Litigation, until 14 has bHeen proved
othervlss,

Plant Conditiong ag Obhaeoryed and Otherwise Demonatrated,

On the basias of the obgervations nade, the

- lead hazarda of the plant procedures seem to ronge themsclves

in order of deorsasing importsnce aza follows: (1) lead exnasure
during the pauring and cooling of lesd heats: (2) lead exposure

at the rolling nilla, which apparently is at its worst at the

‘blooming fill, snd is less but probadly significant at other

mills: {3) welding and “ascarfing® procedures are both assaciatéa
with o dsngerous production of fume, (It is apparent that tha

hazards of this type of steel do not end at the site of manufactures

- but extend into the general fleld of use, In so far a3 welding.

and/ or other hipgh~temper.ture procesass are involved.)

The Lead exposure associsted with the pouring
of ingots 1s belng handled %o a very large extent by looal )
ventilation and by the ugse of "hot ftops® and "hot topping® materials,
The analyiical data indioste, however, that the control is not

wholly adeﬁu&ta, in that dangeroun gonsentrations of lead can be

 found at tines, althaugh pawhaps not for long, 1n the Amnediate

viciﬁity of the &nrats. unfortunataly, there are no data on the
extent of the volitalization of lead during the removal of the
"hot topa® and molds and for some time afterward, '

The exposure assoclated with the various rolling
procedures, an& eaneaially that at the bloomin? mill, 18 not under
control, in ny Opinion, and 1s likely %o give conaiderable a1ffl=
culty. The problem of control, here 1z admittedly x diffioult




one, technlcally, tut some typa‘c: loval ventilation would appear
to be required. | | -

The exposure whieh arlases from "searfing* is,
I think, a serious ane;_if continued long enough, and that
assooiated with wel&ing?belangs in the anme sategory.

‘ * ¥ith the single excaption of the exposure of
pouring the ingots, which can readily be controlled by the im-
rrovenent of present ventilating facilities, the other oper-tions
offer opporfunities for exposure that w1l be a1fficult to contrsl
and that in my opinion will preoduce lesd polooning anmong worknen,
and would, in fao%, have done so, except for tho Airresularity and

infremioncy of tha operations, it wonld bg.surprising to me 12 )
j‘workmeﬁ who have had the longest and most frequent exposure in
the sevoral types of oscupation did not show & distinot elavation
in thelr laad exeretion,

Aecomendations

S0 far aw plant operations are conaerned, the
wrifter believes that the lead exiosure can be controlled and kept
within pafe limita., (As to the signiflosnce of that beyond the
confines of the plant, only time and investigation will serve te
datermine, but the outcome should probably not be left to shance, )
Control, within the plant, 1s an engineering prodlem, involving
the remﬁvél of lead from the plant atmosphére to the extent re-
-1qu1red LTor aafety,_gin general 1% would be advisable to remove
the lead by colleoting it, rother than by merely dlluting it,
This may or nay not be feasible in terms of production conta,
but 1t may well be found that the collaat;bn of the lead fume
would roclaim enocugh metal to pay in c¢onsiderable part or in

- whole, for the equinmen® required to colleot L1t,
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Vhatever may ba the neans bf redusing the
load exposure, a conidlinual study of aénﬁit&ona should be carriasd
out 60 Lxx as $0 eatablish tha‘effaa%&venaaa of the msagures of
ocontrol, Ip view of tﬁe 1mpawtanaé of the alr snalyses in arriving
st present conclusions, 1t is believed that the methods of ansiyais
ghould be éubjeated o rigid chesk, 50 as $0 oliminalte any qnegtioﬁ' 
ags to their precision, 7This can be done in a varlely of waya, and
in order tc nmake a start in that diraetion,‘it ig suggested that a |
‘serlen of sanples of knowm lead contsnt ba pﬁepare& in thls
laboratory and sent %o the plant analyat for examinatlon and report
to us, On the basgia of the reauléa ohialned Durther check may he
nade as noeded. | _

In reoogniiion of the fact that vhatever aéxnooure
has oxigted over the past year will have loft 1ts record in the form
of lead absorbed by erbose& workmen, it ia *acomﬂenaa& that a group
of worknen be exanmined as to their lead excratian?/<Thera are
several ways by which this ocould be done, cach 1ﬁ§nlvin? a somevhat
| Gifferent amount of work and ocoszt, (1) Cne means of ﬂ*raﬁdh.wwula
be $o seleci two or more men whose lead oxposures has been maximal,
génding them to mo in Cincinnati for complete examination and da~
te*minatlcn of the axtent of ﬁh@ir cocupational lead ghaorniion,
_It~woula require from 2 to % days, dependent upon tha initial
.analytiaal results, to obiain the desired information, The coat
involved in such é study woﬁlﬁ be the traveling expehss, moaeraéa
hétal gxpense, a nominal éxam&nation fee of 10,00 per paﬁaoﬁ to
cover the coat af‘bioaaAexamina tions ote., and the expense of
. analyges on the hlood, ﬁhe urina and the recea at £5.00 per &nalyaia,::
{the actual ﬁrO“DPtiSﬂ&l cost of oparatlon of our an&ly*iaal 1&bora~;;

“tory). (2) A second and botfer methogd involves the selection of a
KE 00133u3
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imnediately following the carrying out of the opevntions aasocinted

with exnosure, These men might well be given thoroupgh physieal

examination by the plant physicians, with reports forwarded to me,
the examination to include making dupllozte blood smears, one set
of which Ag gent to me for examination, one set bhelng atudied at
the plant laboratory by tﬁa nrgsent methods enployed thera, At
lenat 10 employees {the moat severely expoged) should colleot
gamplea of thelr feces on the day Tollowing thelr exposure, and
4samples o thelr urine over g nerlod gufficient %0 obinin at leaat
2 1liters of the latter. (Containern for these samples, and ingtruce
tisng for thelr collection will be nrovided by nme, and in each case
the samples st be eall&ote& at the homes of the employeen roather
than at the plant. A sucecssaful technique for thia type of mamling
has beon develored in this laboratory.) This nethod of procedure
would serve to determine the general order of magnltude of the
astual expogure in the Johe carrled out by the men no exanined,
The coat, here, would ba the expreuss charges on the shippesd oone
- taindrs and the samples, the expense of examining the blood smears
(ﬁetevminsﬂ by tha‘aﬁﬁual uéat of & techniciantg time), and the
faxéanae:of the analyses &b $5.00 per analysis. (3) A thira mgfh@i,
'xdul&‘bé valuable as a neasurs of the conparative masnitude of thé
total lead expaﬁuvajﬁhkch,haa'acourred up to the present in the
§;ant‘oparnﬁimﬁg, :I§; tharefora. would be an attempt to determine

how much lead absorption has taken place smong the moat aéverely

_exposed men, It would be less valuzble than-mathad 2 as a measura
of the actual exposure assoclated with a typleal day's work, It
eonsista in sarrying out exactly the game procedursa listed abbve ,
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in the oaae or‘meﬁ who have been en?awé& at this tyne of work

for sone mmnthﬁ. but at a tims aone days or, Af pnoanidble, 2 weals
aftor a day of aotual expaauref (4) & fourth method would bo the
caraful selection of meﬁ repressnting all of the types of work that
present opportunitiea ror eﬁpaﬂuré,'atudying them systenatiocally
and perhaps repeatedly ﬁy climzaﬁl and analytical methods both in
relation to a day G& BXDOIITQ an& batwe&q Bxposuren, 8o as to shtain

eoﬂo“ahﬁnaiva 1nfarmauian &% %o the extond of thelr aposure and

their abaaryﬁian, Such data once goll leated could be nsed in come

parizon with subsequent obacrvations to det@rmine the extont of
ﬁhe hazard arising from changss in planf 6pér&ticﬁs o fram ineroaseg
in pra&uctlan? and %o choeck the adaquaayvnf improved measurss of
conz?ol.} The oost of thig type of study would depend upon the meang
of doing the cllniéal woﬁk; i,e. vhether done by plant physiclans
or by our staff, - the number of blbod smears to be‘examined, and
tha numberof anal;sag to be car ried'dut at tho rate indlcated above,

' . Obviocusly the use of any of the methods mentioned
above, aome aaﬁhinaﬁiau of them, or a choice anongy them, may well

depend upon & numbev of fzotors, much as sost, convenlence, or tha

urﬂaﬁdy of obtnining 1nfornatlan. Horgover, 1t would not be possidble
’aﬂ ﬂhis tiﬁe to divert the efforts of the olinloal or teohnloal starr'*
‘_Jaf this 1abanatary 1nbo tha immediate aeeemmliahmént of sush a PrO-

 gram ag is eonteaﬁlaﬁe& 3n methmu #.  In view of the apparent

aipni’icanae of thia hyplente i rablem, hmxever, ana 1n view of our _
keen professional interent in the significance of various txpea'ana.

magnitudes of ocoupationsl lead exXpogures, we should feel sonatrained

- %0 oarry out such early observations an might be mutually agreed upon.f

as aésential;'=zn thiz connecslon 1% would soem to be the bettér part"f
of wipdonm, pending ceraful check of the adequncy of the oir analyaas,i”
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to deternine tho axtent of the notual oeoupational lesd expomire
af workmen up to the present time, in at leaat o fow carefully
selected inatances, lest some sctual or alleged case of nolsoning

Cghould develop before any adeguate Information had beconme avallabla,

In the present siﬁﬁatiﬁn, almost any type of
illness among'the plant peraannal'm;ght be 6alled lead poisoning
by physiolans, In thatlsase, granting thet euch a dlagnosls mlghtl'j;" :
'be incorrect, proof of its incorrestness would be wequired to T
abaolve the industry fron reﬁponaibillty.//For thig reason 1t ig
helicved that cases of i1liness of any tyre smony the egposad DPaP-
aoﬁnal should be givon complate and careful clinieal study, and
that analyses of blood and exoreta should be carried out sas an ai&“uw
to differentlial dlagnosis and ag proof of the significance or ine-
siznificance of the lsad exposure, Arvrangement can be pade to
carry out the analyses involved in this reoommendation 1T 1t asems
daalrable that they be done in thia lahoratary.

- - -

Jipneds

- A0hort A. Lenoe, H.D. :

- Divector, Rettering Laboratory of
&pplied Physiolopy
Uollege of Hedloing
Iniveraity of Cinoinnatd
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