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fact and fallacy

From the earfust gropmps o under-
siand the nsture of cod and 1y ¢ffectr
on the humasn body, the Anton of
Scad 1a relatay 10 nduniry peun sdes
o fawinating acount of ¢Torts (o of-
rive ot & dual poel of Sevehoping

o Ungivecring controls withse  the
plant enswoament, and

o Phyuokogxal halance oessurements
{of an cflectove prevenve program.

Our prewent A ncowe ledge on hoth leveds
dud ot Sovehyp overnghl. The am-
cwnts wraled wuh the pobiem A
pormtive solutam, sugpesed by Pl
ann Secundun, B o keed trom 23-70
AD. called for a peviccine mmh.
Made (tom 3 Maddcr, the mak v
paced over e face 10 provest the
wmhslstmn of dunt snd fumn from
ead ar well a8 Other matcrish

Ben Frankbn, wdch baoew for ha
vaned interras, XU oa the st
wath the “1heoey ™ that fumes from
beated NHpe. placed o st 10 &)
alier cicaning. were cavsng pemntcrs
0 devedop hm of movement m thex
Bngcrs over 8 dong pearxd of Lume
Puxiery -maling sl glam: mudng
wete Other trades ctamunnd by the
wloanty, kuking for the eiplanstaa
of 3y Mptorm thoy calied “dn grappes”
- 8 cateh all tere waed for 3l hpes
of shdommal pasm upaccompaned
ty fever ov duarthea.

As Laowicdge peogremed. other po-
peery tachicd the peobiem It wasay
woatd the earty [RIKTy thal sCxntnte
and phywcien were ahic 10 o vofate
some of the prevaling fact [rom (ol
lacy when they Megan to cuamne ihe
waye bead could erier the hady - Iy
whalainm. gestum, o M abaorp.
e - and 10 sty whah wae the
chet! rusde of entry

Paintcrs were the St indhntrul grovp
W Mo sindd wih any Periughnew
n ihe Pusicrn €73 Whethet mhale-
ton of Ingesten was the cheef Couee
of “Famicr's Faty” o of “Pawvters
Coln ™ 0f whethet 0 was attrihatoNe
0 Mt gavner, Wan sramined and
drvvaed By dantor and seninis
the sarly port of the Raasrsenth con-
oy,

It was Mt et the mad 1Yy thot
Py sohygn el Wash were introdn od
fa 1840, the Burtonan { e, or ~Rive

¢

Line.” was first descrided by Dy,
Burton, who defined 8 Nue line on
the gumi a1 sy mptomai Divergeace
of opnwon 06 the test s7owe, 1 this
“Dlue line”™ wat shown pot alweya 10
e 2 “lead ine.”

The ocrt duagaostxc sid to be intro-
duced was that of grsnular hasophila,
o Tstappling.” the condsxn 1 whxh
the red ceth are Bled wah dark, fine
granules Though belpfut in dagnon,
% wat auded that vigphing sho oc.
cwrred i mah drvcases a1 malaria,
carcimoma, tubercuionn, dysentery,
Sruk rmus, cachecin wtalty, s Prog.
enes, woondary ancmaa, 3t well e
pononmg (1om cortam druge

Evea defore the sdvent of “sappling™
»n 8 Sugnoux ol studen of the
presence of kad 4 the unne were
wadcrway. The derermanatan of the
pomby 1in coment of woe s relatca
100 kad seme (rom worl condured
shout 1894

Afier the twa of the century, the
wduntrul by grant hegas 10 cmerge.
Av hn work ovtved plant dewgn
paramcicny (o the protactas of em-
PRy oo in iy, the cos woamental
appeun b Caught wp weth the phyw-
bgxal approach The word of egge
and UoadM with B inh iduntry o
tablnhed the firet standards to apply
1 congentrsinwn of kead m the aw

B 1912, when thew stindurs were pub.
Irbed. cflivts were powag (oeward (0
doreny methods of eiermunang the
amount of Iead 1 My sad urne o
atrraie kead ateorptaon A Rumber
ef I mere ovodved, Nt B waa W
unts] the mad 19y that the mapw
hecabthrough axcurred

I wan ot that teme that the dahaone
oot wat Sevekped. provading 8 hghly
wmane ond peacinal means of de-
wrmnng Wad kel s Mad and
wmne A dncvnunn of sandards for
thewe eveh, achwved theiugh witne.
quent saentdfic study, i enchuded
the bullctia

I devekopment of phywnioga sl tevs
moved hatingty, # son (n)y e ud
At therapcutic methads mwrved or-
taln slly At the ime “Mgphag™ waa
gamng curtency, one of the very
physxtans wha ¢3u1 doubt on it
aocy, M Thomas Oliver, man sy
gesing one o the ruwe Sramain
IMCTapuln MLty s (me akmg

8 hrobie gl 1k sl hath (reatment fie
“temoving fred [tom the beaty " 1
wiwh of, immersed daily Mriwern too
elentrden mm an ehxitolyin Dotk wey
proesuaaty de kaded y the bigst
At a8 he s tevegnised thet

the reatmeng contributed more t0 the
work ec's sene of wellboing and refas-
staen than # did 10 his phyvicsl heakh,

Even s, such “Ureaiment™ shouaded,
tndudn;:
o Fpeom salts dows for cach worker,

¢ A one-gram cakcivm sulfide tablet
each day,

& Dady quatwet of lemovade with
scxdaven CHUIRtE,

o A “weak whitina” of sulphuric acid,
sl being suggeaied an » lemonade
a teccntly s [96),

* The doidy ratwon of aulk, 8 ad-
munatered 10 the prewent day I a
rumber of plants.

laduntinsl by guenats snd physiclens
hove made great wndes in the evalus
tos sad proper applcetaon of there-
perut b hraques 10 plant dtuations.
Where thewe moethods have Aot con-
triused 10 8 preventng progr sm, they
Rave, largedy, beea ducarded.

Syniheix chelatmg agent, for cram-
ple. have hoen wned therapeutxcally in
ndusirial beahh pevgraan The cale
um descdaurn R of etinlene -
mne setra-smetx xxd (Ca EDTAD,
maroduced m 932 haa been succes-
fully werd s & meducal trestenest.
Penn dlamune, orally sdmantcred, B
8 Axwt recest Ucdment Bt sxh
medscstawn art oy recommended
3 routne propmisctx measwe 8
proertne peogram Rehance on wch
rrophylain ek 10 2 ndkno) 0
NrOre the eapnncerng (ontroh cxee-
tal 0 a paad provestivd program
Turthermwe, Ca TDTA should act
N adruonicred cscept under the &-
tention of o phywmen,

No hovy outtiord some of the pout
Westments, (he fombling tBorte. the
great wrtdes fareard hat bave bed b0
prewat clinical Laswicdge sod lndus
sl sl egonrde,

Hond la hond with the deveivpmont
ol (Sinic ol ol vrmotion snd tevie hove
bren the efortn of e bndueiriad My
fieakd o providing eoglocering (une
ol of (e work ewvireameal

The lndwetrtel Bygirabut boepe two
focters comtantly ooder tomsibore-
foa: e smaunt of lead in the alv snd
Bt pmonnt of lead ia Bhe bady Buide,

The porpost of what fullows b te'but-
Bae swvans of (he inlermetion that the
Indosirtnd b gleniot hos wvellebls o
from the srcvmuloted supoviencs of

|

B¢ post 1o he »idoning W'}L
gadasd frae day 1o duy bn eoeh Indue /i
el plowt. ".:,'}.
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Balance

Lesd b & mormal comtrtuent of hu-
man tnsue from birth through ke
Humaa cipovore eaperiments have
showty that there b constant intale
and chimunation and (hat the body
docs achacve and mastain 3 halance,
or dysamx equlihium, between -
tade and elirunatioa. The amownt of
tead wa the body » 8 functoa of tha
halance, and s0 Mood and unoe kad
Saictaunatioos sre Used 10 provade &
puture of thm belance for cach o=
drmdual and 10 messars atworplon,
tanpant and cAcreton.

The body's “bDalance shevt™ can be
reproscnind ta the way:

* The amount of iced in the body
e ow whes chimaation of
tead n ia Nelance with ntale

* The amoung of ead 18 the bty o
creeres when mtade of krad crcvedh
the amount that » chmmnated, and

® A nstural form of de-leading ocxurs
ohen icad mntale i krw and elors
astn of kad cccun acemsily

Wih ths pucture of the phywotogxs!
belance s mund, Wt v comaler the
rwo-pronged stixl uwed odsy 10 con-
trol kead evpoare

1. Measuring aad controlling the
emount of iead m the plant cnvwron-
ment, with awborne lead determme-
nom and the provading of cngineetng
controls, snd

1 Messuning the phyuciogics! lesd
balance ta the employee, through
bhnrd dead of wme keod determens
Lone.

These tvo appineches gre wm eflec.
trve meaoe of Sriermming the poten.
tial eLpsmure withu & plant ond the
scteel evporure of an individusl Ag-
tion con then M tadem 10 tedixe 2y
FUENITE PRI

As sated eatiur, dlagnmic tevie and
Ueatments JI¢ POl pieveed i 1A
Pk iet B MLOVK Alon Sorr (s, B
s revult of fadwe of the pramery
conttol awasurer Tovts shauld b &
toted towerd vakiatng the degree

ol ataorption of kesd, since we bnow
that mntotx stwn will Aot Ccowr unlos
Abeorptacm hecomits e Ty,

Foc peactcal induntzisl programas, we
4o st recommend the use of diagnie.

" i crvcrs such o hasaphilx stppling,
. unaary coproporphynia eactetoa,

and Ocita- smunclevuling scad eucre-
LOA - 4ACE WCh (FTHETIS e 0lended
o measurements of the rfect of Sead
o8 the budy. Wie wuh 0 Lnoe, and
most Anoe. the degree of obsw praon
ol lrad. s0xd st have meanaTmonts
seAne and accur s eoough 10 kit
W tha degrec of atwarptaa 50 we Ry
ke itmm bong Befory there o aa
efect on e hody 1n other woeds, by
mearuring the degree of adsorpasa of
kad smwag cypoaed ermpinces we
Coh Baxt Only alert the sndovmival eem-
phmyec a8 0 the status of hes con st
ston but we lears i the Bt way
WhHether Of Bt W CRGINECTING COB-
trol Bxcaswres are satnlachory.

In 3 wund medu sl and 6:‘!\«1:&.
program. # h importaat 0 uw
vt two fachrs:

o The beud bevel 1 the body. The
noemal Nalanme of lead in the D

s 8t of teelf Sengtronm OF & Covne

of dinew Montammg e belance
» derma of each wsdrvndual n vitel

¢ TAe degeee of beod ia the plunt om.
MNeng eavwranment Pruper cngineet.
ing controls provide the other sude
of the Melance scale. Theve plast
controh, combined wih mesrure.
sovtat of Jead Mvels in the body, con
huve aa vflective proventive pro-
gram

That i rna be seve that Ohe prime
concon of the tndustrial hygientd o
wot fe orapevtic snd dlagamiic
work of the phydicton, but the dboloare
g of phy shebomgic ol sad ¢+ roamentsl
tortare Ja 8 prevestive prugrem,

Hew these twe objectives ¢aa be

aebirsod Jn ey wock of the Induetriad
Ay pienint s ssamined ta what lallwws,

|
|
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Control

lndustrial Exposure

Types of Vapranre te $.oed ln ladutry

Inorganic lead entenn the body pri-
manily through (he revpratory tracy,
by the smhslatwa of fumws, dust of
mat

A sexondary, Dut oot s sigmficant,
means # eotry theough he gatrorn-
terc tract. Thas occuns by the swal
lowing of icad partacies trapped in the
UPPCT TP atory tract O mttoduced
into tw mourh o food, tobecxd,
Angers snd other obsacte.

Inorgank kad compounda e Kol
absocted trough the sk Many of
the orgonac brud howvver,
are sbuxrhed thvough the intact sk,

Weth inhalation raaking hghest in of-
det of impurtance, with iaor gans keed,

eagineering control of awhorne per-

tculates s smportant for the wadest
aumber of mdutraes and peocewes

Molten | cad

Many procewes vrang lead requare the
metal 0 be meked Whether the po-
tentul hazard » oo of (umes or dant
2 variaMe of the temperstines ot
whuch the lud » bawkd " mﬁu
form, -

Moten kd&mumw
cant quantss of fame delow 00 F,
but fead oude foremed on the warface
mnay become andorne of the surfoce b
dntwrhed When lr-d [ round. ni-
tated or & d. otade fonr
tncreased.

§inets 1Dicidedt § o0 ( comprunds

Ancihet cawne of eapoewry 10 sirhorae
porixuisies i the bull handing of
ed compounds It s imeortant here
10 control The emission o the -
wxnpbere of Jead in Anely Sivided

form.

Load cumpennd part e may sho be
teleaed whers pamnte, tnonwh and

819 sppled by 3oy bes hn i,
A Wh Indusitire, Paginesting Con.
ol measwen simelor 18 thove pro-

sided fur containment of dunt ond

tumes ate wed.
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Prrmbinitle Loreh of Ocowpationsd
2 spunury

The industrial hygwnist Aas Joag con-
cerncd lmaclf wuh what precsely
conststuies 3 safe bevet of exposure 10
fcad m the plaat ervircament. Con-
tmang wudees s Industry, corteisted
with coatroiled erporure rresrch
wuh homaa sudects, provide the bevs

The prewent standard for induatrial
e2posurs 10 Jesd 0 s 8 0.2 mg of
lead pev cub mctee of aw meassured
over a8 cight-hour day. The staadard
aacs 1hal, when the ax of workrooms
coatam regularty pot more than 02
mg of worgann iead per cubec mcter
of s, 3 measutnd by prescnided
mcthods, cascs of Iead Intoucatson
will ;oY Ooxwr.

Tead fovrh in Howan Brings

1t & anly in cominasioa wth deter.
munaton of Moed am! ¢ wine kad
rvehs m fxposed penom that the en-
S EOAMETL 8] SCHETTRALIIOM a7¢ MCAN-
ngful Afser (Ne earhy grogengs and
recent eploesine. two Mcthads of
i shinhng Us sprovoate devel of
shnorption of ieed Mo the dody are
found mwont werful

o Menurements of concenitstion of
Sead mn the whole bood and.

o Determmnation of the concemitalon
of Wad n the unne.

Biond Jead determnstions 1a 3 provp
of ptants empioy ing thowands of men
wehmg sah ed, whete pernde
Plood lead anstyses have heew veed i
CORPUNCTN wRR sdPyualy e
g controh, Ma caxs of lead miok
soton have ¢ encountered Any
Indivdual whine Jead Wvel In Ihe
Bl 6 shand B2 s rrogs sov poe 100
pame of whole Phasd, while not nec.
sty 13 o sny wop, s shuna to he
tunnmg & greaiet (i of develping
ead intoaxahion wilhowl warniag
Nan ivoee having krwee Bond Jead
COonInt/starat AN tnphner thowing
thin Ievel should But wf (uriher oC.
supationsl rrponwre 10 lead wald 1he

concentration of lesd ia his blood has
dismannhed mgnificaatly.

Unoe saslyses: There are more vark
ablcs amoxialed with the conceatrs-
Lon of lcad w the unne thaa ia the
baod. There are several reasons why
tha should be w0, The concentrat:on
of kead 1 the urine varies wih hiquid
otade and rather quickly wiuh ripo-
wre 10 Jead, whether & D¢ Jead i food
and beverages, of lead in the atmoe-
phers,

These facts shodd be Lept ba mind
whea vung Jead 8 Wne medsure-
ments for ndustnal eaposure cootrola.
The urine spot sample, of 100-200
mi, will vary conudersdly in the
smount of Sead # contane depeading
oa the adove mentxoaed facton. For
mstance, the time of day ot whh
the sample m collected nflucnces the
smount of kead the sample coatains,
wunce the wusl posure in as N
duntnial stuation varcs comaderably
during the day, and the urine kead
concentrslon n varing M dyhamx
equihitum with the miake of leed.
Another dificulty that may attend the
we of e kead rampics a3 MenUre
ments of human adsorption s the fact
that contarmenat:on of the s:ample dur-
ing coliexton can 30d does occur for

odviown teasom. All mea whowe wine -

s 40 be samgiled are obvicanly work ing
with lead and will have some Jead on
hands and clothing.

Mention shouid be mede here of the
foct that measurement of lead con-
cenitations in Ihe urne » the only
proctical measwrment whea the o
postt b 1o organciead

it has been found 1hat blood eed
values change very Ietle following
aporure S0 wxh meterial.

3 i dmpontant 1hal Mued and uring
determunatnns he condicted try com-
petent latan ata s Ah iien 10 thas work,
A labotaliry must he squipped 10 do
mirochemual anshvn of the .
most sophnticata  Io ciHe one e3¢
ample il INe lapowtance of the we
of 8 fully equipped and qualified fab-
oratory. Wixod sampley (akes from o

narmal individus! mey coatala a total
amount of sead of one microgram of
Tew. The wnual laboratory not prod-
crnt is micro-chemical messurement
Mchaques cannot provide asalyses
for tats ae precise 2e the,

For 3 complete dhcumion of the ubd-
p«umhmmaumd

Party. FA, od: laduurial Hygiene
sad Toucology, 1ad rev. od, New
York, Iatenncience Publnhen, Incy
1963, vol. L, pp. 941.985.*

Shvaledly from The Lred Indnstrics
Aseeciaren, Ing.

Seme Practical Supgesfioes

Cootrol of erposure 10 Jotic maternly
n industry i primarily sn enginceneg
and dmunalatne prodbkm B e
volves dunt control, ventilatxw, plant
layowt, geud howneheepeng, the ede-
cation of pervoant] 1 by geens proce-
dures and 2 0und oedxal O AM
As s other industnins, the following
sepe have Ieiped munimue hazard:

1. Expoure to 10t materiah should
not be dmtriduted throughout a plaat,
The appixation of o prncple bas
s besring upoa the movement of
matetials theough o plant, 1he arrange-
ment of aquipment witbia i, snd the
manaes of employing venlilatisg
aquipment {wheiher kx<al of genersl,
ot both). These, slong with other
comxderstions, Setetmune the layowt
of the plant, its strucioral chasacterio.
tics and, therely, 10 8 comideradle
atent, s covts.

2 The Nuwmml‘lhwld be arranged
with reference 1o the hatards and the
means of thew control, s well 1 1o
coavenience and wpeed in production,
For example, ventilation can fassly be
Introduced with completely satihface
tory resulte s a0 aflenitugn. There
mun N space for fame and ducts and
foe the Meating of coohing equipment
that may be required 10 lemper the aie,

3. Theee points merit specific mention
in connection with dusty processes in-
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- wolving particulate lesd and its com-

pounds: (1) the pecesuty for the use
of carcfully dasigned Jocal erhaust
e W remove fume of dust ot
powts of origin; (2) the need Lo ex-
ercne greal care W prevent (he rein.
troduction of contamunated Ay 1nto
workrooms, and ()) the doawabilay
of Ahering crhausted dust and fume
-ﬁuvmnumlomub
ute 10 (e poltution of the ph
hthum;bhahooimlawtmo
of thewe points will be appreciated
oaly by those who have had brosd
. aapersence, of by those who, lacking
" expenerce, have undertsken Lo wive
theee practxcal prodlems by methods
of tnal aod ervor. 11w of contaderable
mpottancet aho 10 30 derign the ven-
tilation system and the ventilated aress
38 t0 Insure satnfaciory results indes
pendently of weather cooditions and
the penonal prediections of employ-
e

4. The coastruction and MTangement
of the plamt must be sxh a3 to pro-
mote cleanhiness and good housed eep-
wg Floon, window kedges, wally, and
working WaKe 10 geaeral muat be de-
mgned wrh specific reference 10 the
malerials 10 be wad and the methods
of househeeping that will de employ-
ol For example, flooes that ace 10 be
hosed down muat have unobatrucied
sutfaces snd adequate drainage and
mnt not be shppery when wet. Sumi.
tar purposey may be scrved by metal
gl over-laying a secondary Boor
equipped with sdequate drains. Aress
snd equp ot that are 1o be cleaned
by vacuum mant be smooth, regulars,

“ and ftes of all unnecewary obsruc.

nomudtbupmln.

3. Facildws for medical services must
e devigned 1o fit ihe medical program
that s contemplated. 3nd not on whet
remaim of space and Jocatoa afier
other tequaements have been satnfied.

.. Sanitary equipment such as toikets,

washtoo-ma, locker roome and funch.
rooma, as will 50 0 satinfactory supply
of drinluing water, should be o plan.
Mg as b0 encowrage thew uw Cone
venwme, comion, and sdequicy
relation 10 1he Aumber of employees
are Arwt conuderations. In wome .
dust. ks, MARIEEMENt toyuires ceriain
grougs of emplayees 10 changs cloth.
Ing completely phen going lo work,
and chenge and Dethe al the end of

the days work. Therefore, double
lockers for the two sty of clothing,
nd pocd hathing [acilnus are pro-
vided. Employecs munt mot eat in cer.
13n workrooms, comequenatly, o
clean and comfortable lunchroom
must be provided. Good washroom
Iacildics are requued 10 enable the
men 10 cleanse themuehes property
betore eatering the luachroom. AU
of these rooma snd 1peces munt be
Jocated o otherwme deugned 30 m
o prevent thew contamunaboa wih
dud-laden or fume-laden air, and 0
facil:1ate frequent and thorough clcan-
lng Many of these roquirements are
Mandard sansiry pracices and are
olica coverad by kxal regulations for
ndustnal plasts,

v/ L
Safeguards:
A Case History

Indntry has shown dramatic results
In engneeniag contro i (e use of
kad This m cremplified ™y the safes
guards app e 30 the use of high-lead
whicr 1 the manufacture of awto-
mobyde dodaes,

Untid certain peactices and safeguards
were institted, the grinding of solder
on automodile bonfses was aa rtreme-
by harardown oxcupstion. Although
the grnding of wides in » weciahzed
use of Jead, 1he seps taken 10 controd
the dust from tha hpe of operation
preseot & clear pucture of what can he
done 10 male operstions hazard-Iree.

Here b what was done 10 alter the
Rvation !

Stalxons for suech wohbering Davody.
ng the ue of gav-fAred torch and
wihet ) were equpprd with overhead
trhaust Canopurs capable of erhauat.
ing LD cubhg fret pes minate pet
wuare food of open face aren Mobder.
ng pote wath 8 capacity of YU P
weig equpped with complets hood
s hnwirn, having & Capacity to o4
Baust 130 cubxc Test per minule of
open face sres Thermuntatnally cog.
visied Mest srattol were added to
mawiaia o whicr lemperature helow
$30°F

Mechanica! Wad prinding operations
wers bolated ia ventilsted booths,
and employees were furnbhed wrh
alr-line respirstors 304 protective

outer ciohing

Strict malntenance procedures for
cleaming the piyixal facikties were
instauted and enforced, s well a4
procedures for ingection of veatile-
tion and other safety equipment.
Laundering facilstaes were provsded 0
clean protective chothing 8ad sir-hne
topwaton,

Orher induntries Rave achieved equally
impresave recorda. The todustnal y-
preant has uned the 1ools of research
and common wemee, instuting safe-
Fuards that are BOw COMMOR POCtce
in mowt rad-using plants,

The vaut majorty of proceses involve
ing the e of lead dO Aot require
mote thas the waosl control amock
ated with good industrial dygiene
practce. The precautsom 10 be taken
1 thove Sead-vung manufactunag
PrOvCes fequing moee than routing
hypene procedures can by summmed
up 3 follown:

® Obtain swistance froo an industrial
Ny prennt.

* Devugn faxcilitres 10 afford mavimam
heakd and wfety protectaon.

® Provide adequate ventdstion sed
perronal sefety equipment,

? Enlt the services of & physiclan,
niher full-time ¢ past-time Lo M-
amne all pew employees who are

10 he wocking wah Wad and 10 £rede
Proods sraminalions s requred
of s1pored employees.

® Set up wle operating provedures
and itnuct all evpioyees shout
their e,

® favpect Faciliiem frequently, 10 I
e IR proper proxedaren are
hewng folloreed

® Contact the Jhahh and Sefety I
tectr. L aed [adusttnens Avociataa,
i you have any quasinm tegardmg
the use of Jead, By tovesty, of
peoper procedurss 10 be loloeed,
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