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Wesfern Electric Company

INCORPORATED
222 BROADWAY, NEW YORK 38, N.Y.
AREA CODE 212 57i-2345S

January 18, 1965

DR. ROBERT A, KEHOE
Kettering Laboratory
College of Medicine
Cincinnati 19, Chio

Dear Dr. Kehoe:

Per our phone conversation on January 8, 1965, attached are two copies

of a paper which we are calling "Industrial Health Program Guidelines:
Lead and Its Compounds". This paper will form the basis for our

Company's industrial health program associated with lead and its compounds.

I would appreciate your reviewing and commenting on this document. You
can mark-up both copies and send one back to me. I will include your
suggestions and comments in the final draft.

We appreciate you taking the time out of your busy schedule to review
this paper and we want to pay a consultation fee for this service.
Please direct your bill to my attention.

Thank you for your cooperation.

Very truly yours,
/"—"’/’_“
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F. X. WORDEN
FEW:KN Industrial Hygiene Coordinator
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PREFACE

The purpose of this document is to
set forth guidelines for a uniform wjews ik

industrial health pregrem-in connection
with the storsge and use of lead and

its compounds.
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At XS\
Any procesa or operation that causes lead and its Qompounda to becon

alrborne and respirable or where lmisécontamination)mmkesiingestion s
PRaIhiLIEY donesidusess e potential Jgedfexposure (e-g: BanAling,
grinding, spraying lead paints, aing or cutting lead or lead-
containing materials, certain soldering operations employing lead,
solder coating, solder spraying and tinning opersations; also, sanding,
filing or scratchbrushing of lead or solder-coated surfaces).

II SEVERITY OF FXPOSURE

Lead 1s nomelly ebsorbed under industrial conditions in two ways:

(1) via the respiratory tract, through the inhalation of dust, vepor,
< fume or mist, and (2) by ingestion. At present, tetraethyl lead is
the only widely distributed form of lead capable of being absorbed
through the skin but Western El ctric's industrial operations do not

involve use»(&;,, w—k»& Qe wrjl mzw;..w)q_uuw & w-q uuo' L /

-+ Blnce most of the cases of lead intoxication in industry result from Tz combs
the inhalation of lead dust and fumed, Athe geverity of the exposure
depends to a large extent on the amount of lead in the breathing zone

of the worker. The sead.ganbrol. prograns, therefore, should insure that
\fh'e“mcentmtion of lead is kept to a minimum and that
employees working with lead and its compounds develop and practice good
habits of personal hyglene.

L

N
Ao

e
RWAL

P,

£

]u,cfuu‘)

Many of Western Electric's procesges involving lead require the metal
to be heated until it reaches a molten state. At dlfferent temperatures

metallic lead can dust, fume or vapor.
'l‘anz Yise +to

At 650°F (343°C), lead is easily oxidized at its surface and when it is
gkimmed, stirred, poured or otherwise agitated in the
presence of air, it may release quantities of finely
divided lead oxide into the air.

Between 650-9oo°y (343-482°C), there 1s not sufficient heat to bring
about & build-up of lead vapor in the work environment.

However, as the temperature rises above this level, W«)

dangerous quantities of vaporiged lead begin to be )
emitted into the environmentii naal) w«kam\m wfu-f S

At 27T7°F (15259C), dangerous concentrations of vaporized lead ‘ )
present in the environme tawlmc o :«.i_;_rw Gare g gl P

Chemical Symbol Pb
Molecular Weight 207
Atomic Number o 82
Valence : 2, b
Color bluish-gray
Specific Gravity (Water = 1) 11.34
Melting Point 620°F

Boiling Point 27TT°F
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B. Hyelenic Stendards . Jefe bmb of Gucndale A"“
1. Occupational ,B—HourS/ 0.2 milligrams per cubic ,bﬁ’\
. . meter of air \<
Swgle a0 s

2. Occupe onal»\ncu T Not known gquantitatively *ba'b
>
\@\~
Rad yv
e

Engineering péntidd measures will depend on %}opemtions%ere lead is
used. The following,summarize$ recommended control measures:
4 A
1. In setting up an opsretion employing lead, the

process should be designed to minimizZe the release

of any contaminationjand hazardous operations

should nommally be grouped so as 10 localize the

need for controls. i

2. ILocal exhaust ventilation should be used tc control
processes capable of relessing significant quantities ;
of lead to the work enviromment. Local exhausts should 4~ 24 i
- discharge their efflue:gt outside the b ’@gﬁt < --". *f" N
Vit doderh o oy bt & ol

3. Local exhaust systems should be designed to insure that
lead will not be reintroduced into the plant. The exhaust
discharge stack should be located away from fresh sir ir o d
takes. When excessive lead dust, fume or vapors are aK T
generated, the effluent should be mwma»*éfé" it is K A

discharged to the outside air. R___\\

I, A regular program should be instituted for checking all &= ——

- 4

dm IGcal exnaust systems €O insure that the flow Of air 4w ~

okeexhensi-hewl is adequate to capture the lead dust,

fumeg or vaporf and carry themwm.

Se Meticulous housekeeping practices should be developed axr
enforced at all times. ‘

A. Particular care should be used in removing and
handl ing powdery dross and skimmings from solder
r lead melting operations to prevent the
rom being dispersed into the air and to

ze the contamination of bench tops,er other
urface's,’ Drosg should be removed with a

le skimming tool and placed immediately in 2 'j'i q
red container provided for this purpose.
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B. Dross and solder drippings which may accumulate on ke
benchtor work surfacesshould be removed st least once
a shift by means of an approved vacuum cleaner or by

"wiping with a damp cloth.
Nevey ass aod/ obustd g G 4
C. Dross or solder drippings should st be bmshec}‘en-ﬁe-hhe th d
floor.

‘ 240
D. Compressed air should not bejused in areas vhere lead =~ .
dust, fume or vapor is proctuced) 1 T ndilnd i gth 10D feariey wd

E. Exhaust from portable vacuum cleaning units should be
discharged through flexible rubber or metal hose to
suitable connections to prevent the so-called “clean
air" from being redischarged to the working enviromment
at high velocity.,

6. Areas snd equipment that need to be vacuumed periodically,should be
smooth, regular and free of all unnecessary obstructions/-and sharp
angles. ‘j«v;;

7. Employees working with lead and its compounds should receive
periodic instructions on the precautions, procedures and practices

to be followed to control thellead{exposurejand the need for
adhering to established preca.ﬁﬁone.ry procedures. ..,

,...w»\& Food, candy, beirerages or other edibles, tobacco, etc. should

>—Tiot be 8tored or consumed in areaslwkere lead, solder or other r
lead compounds.contaminete-thework-area. Signs reading "Food | }*

should not be stored or consumed in this;arga"‘ should =
spicuous in all such areas, (XX s, i MU T LA
o d w A Kt 19y xz,wmz) ;

9. Employees should be required to wash their hands fregquenilis before
eating and particularly wben leaving the work area; if necessary,
extra /washroom azj.iities should be provided.

10. Areas vwhere lead is used should be inspected frequently to insure
that proper practices and procedures are being followed.

ep i
1l. A regular guantitative air sampling program mww 2
} should be estabEished tc evaluate
the adequacy of control measures, and to determine what, if any,
changes should be made. Methods for determining the concentration
of lead in dust, fumes, and vapors are covered in references 3, 6,
T, 8 and 9. ’

The uge of personal protective equipment will vary depending on
the nature and the degree of the employee's exposures. IE

vk eloann
o T o o8 ) send) T TN K
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A. If Industrial Hyglene m&s indicate that an ﬁwv”"
employee's clothing is expdsed to excessivefiaia/ :
bearing Gust, he should be provided with suitable
protective work clothing. 8Such clothing should be
laundered and maintained by the Company. Beparate
lockera for dress and protective work clothing should r"“
be provided. N et
‘ Sad — O
B. Shower facilities should be provided where-conditions
are gevere enough to require protective work clothes.

&}\ C. A respirator may be used occaslonally for short periods
& of time when an employee works in an environment that
2?. has & high lead concentmtion“%o mlfimize the inhaletion /
and ingestion of lead dust and fumes., The respirator "‘Q}w A6
shouldWhovevery have the proper Bureau of Mines Wk

3

3 approval for lead.#K cannot be uszed as m
Y

A Y

for a l?cal exhaust system.
rivtnd - ’L‘J\}" u&”} h k‘) -

\}Mww.m, %\ ‘79
D. A .mptmngleaningy maintenasee, sz instru.ction v T L
should accompany the use o‘f respirators. Periodic
‘reindoctrination instruction should also be provided.

tismwilond
13. All perscnnel working at operations ~v4—eh§aeurable exposure to

lead* ghould have & pre-employment, preplacement, periodic and
& terminal medical examinationd-.

#Measurable exposure to lead - exists where the air samples taken

: in the work environment consistently

> indicate levels greater than 0.15
milligrams of lead per cubic meter.

‘W“;m,hd o/ -
The '@E'Eal/control freasures set forth in this section of the guide are
intended to assist the physician (1) in screening candidates for employmer
in areas where lead is used, (2) in properly monitoring the employee who
has had a measurable exposure to lead, and (3) in establishing guidelines
for the interpretation of biclogleal-lesd-ssxpless U. ..l Tfl..a.,.b,.‘, anlie,

i

The examination should consist of:

3 — - “‘"%‘“"1
; . l. A e candidate's past employment,3&Re to
£ % XW\”\‘ / determine his history of lead exposures;
)'s S, ﬁ?” f’\s’*' 2. A determination of the presence of any organic diseases,
‘r Yooy ' --—--especially those of the blood and nervous system; and
"W} 3. A quantitativejlesd. iv blgod analysss;to establish a
LWt oy baseline for the employee.
1 ( e M
! ;,,‘"_f,,/" The examining physician should evaluate the candidate's medical

history and the results of the examination;in oxrder to determine
vwhether or not the candidate should be permitted to work in an
ares where lead is used.

I Y S WENE - 3 NN
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5.
Periodic Exgrinations

Periodic examinations should be given to those employees who have mmﬂf

a measurable exposure to lead (defined earlier), The engineer
responsible for industrial hyglene and the local physician should ellobniy o

determiniivhat employees should have a periodic medical examination.
In addition to evaluating the general health of the employee, & #Tivuu IL’

<dead in-blood determination should be perfome% Procedures for (e{nt. Copasliy
. 112"3 =

this analysis are covered in references 3 and

A complete medical examination should be glven to all employees on
the pericdic lead examination program vwhen they are reassigned to
other Jobs not 1nvolv1ng*a—-md exposure 7gt:»r when their employment

is terminated. _
' Concendialy,,
The f£inal examination should include a detemination of the

of lead g@eseRt-in the blood.
éwJ beais 2 /,?40.«) proerate o V;J_L.* (P s &..5.

erpre
P BT, 2 ( wnBand .,...,MV-
Lead dn Blood & B b ool nfrsens wie
7 T wosaed ng, J

Belw 0006 milli‘?ams/l()() granms A«_.:"-;:_—_,-z;:, by erpy

0.06 = 0,08 milligrams/100 grams ‘= indication of lead absorption
warranting further obeervation (see Page 6,

ficot Cample

tential indication of lead absorption

0.15 milligrams/liter -
4 {

0.20 milligrams/liter - excessive excretion and need to recheck the
blood lead level. Thig 1s required because the

quantity of lead in \pe varies considersbly
and may cause false con kusions.

KE §0(G7683%
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l. Hetapdete ta}te in mouth &&Q’ 3‘7,-(;' a-o(@b el 003
27 "Headaeho—
"~—~—3.—Weeknees,~generalized or confi

L, Lassitude % Mw ot
[ ..J— —u' & \ b
5. Loss of appetite , f{’_‘»,.;»}.-.«‘3

6. Constipation &\W’W \"W‘-"" B‘

F—Nerwousness . = Qe Y0 e
8. -~Inacmnis- S e e [ v ?Mé/
/‘;61:{6—-' V#Qaﬂ»ﬂ.mbl«ap dL—«(‘I"‘t"‘J ¢ e

9. Intesvinad

r-ankie-

These above gymptoms are a late indicator of lead absorption and
should not be observed 1f the recommended practices set forth _ir:/ P

this gulde sre followed.

EK G eninr)

F.,

C on

-Any candidate who has the following conditions should,not ,..L?
be placed in occupa ons involying ﬁﬂ.@ exposuren LL,J k}m?fﬂ o

rm e Juu- f o u_d \Mq v .. v‘/
{ '-"q Bisease involving the blood%é Ao &R s
nemus ‘system \ o —
\{’J‘QU‘ ”}/ ’JI _b’/,dﬁa.,l) - '-)-&I_V(: ..'nf.’J-’(. (l/a.L’,L';’"/:-'(._'.éj "\H"‘,Lm‘f(

b. MBistory of I gt
MHWW —

o “rundy TINg
ek “J\‘W' gt ""ﬁ‘:‘ J..,w'vuj‘;.:’j: /‘, L‘m) c’Ln,j.u

2. Pexiodic Examination
The following procedures and practices are intended to gulde
the physician in interpreting the results of the periodic

medical exsminations:

Refer to S8ection V, D, Page 5 to interpret the
labora.tory results

‘,%u;_a._g;_m_,a:r/ LT, o fesd

—-b. If aalemployee's blood dead coacerdratic®k is between
.06 _;__m% &wﬁmuigmns per 100 grnms, his blood should
be chec - et RabAen Z

5. 'rhe physicia.n

shoulM :lndustrial hygi.enist and request &
study of the employee's work enviromment to determine

vhat factors may have contributed to the exposure and
what changes have to be made in the work enviroment to

reduce the lead exposure.

1.

.

KE 02067536



c. If an employee has & blood lead levell’ et .
milligrams per 100 grams of whole blood but exbibits no

other abnormal findings, he should be Xremoved
from further exposure vhile another blood lead deteminat on

; : is made. If the second test also indicates a lead level
greater than 0.08 milligrams, t%e employee should remain in 7}

a.way from further abbs- exposure :
. bhysisden. The physician should

conta.ct the'industrlal hygienist as described in Section P,

Ry

N

T. ya S ‘J
fﬁ’ 0« 8 GLIAL) §

N

R L e v

% 2b, Page 6.
d. If an employee develops symptoms éﬁﬁéé’&ﬁgﬁeaa intoxication
3 _ without confirmatory laboratory data, the yeepshould be
ﬁg removed immediately from the lesd—exposure? additional
laboratory tests should be performed ang_thg_mpleymm
B-COmps 5 The

physician should contact the industria.l hyg:l.enist as described
in Section ¥, 2b, Page 6.

"
e. If an employee develops\\lead intoxication )eymptomsi.;with
tory data, the employee should be removed

ALY > contizmatory labo
Cow immediately from lead environment: &nd-pizmeed-under—tie
superyision af, i astivuie Tectsary

therapenticimegbures. The physician should contact the
industrial hyglenist as descrived in Section ¥, 2b, Page 6.

SRS S e 2 B

f. The employee may be returned tc his nome.l duties when the

§2 following conditicns ere met:
: (1) he no longer has/‘lead intoxication symptoms *—n‘) )
e W caLdelh i

(2) he no longer has excess"‘leaaa.s’ 6% Tead in his blood;

(3) the air analysis of the work enviromment indicates
thet the lead concentration i1s below the level stated
in Bection I1I, Bl, Page 2, and further engineering
controls, if necessary, have been put into operation,

and,

(b) the examining physiclan is satisfied that the employee
can be returned to his former assignment.

P 2“,9
The examining physician should ascertain the gene health

of the employee, determine the IwEX concentration/in the employee's
blood, and should make & permanent record of his Tindings.

KE 0367637




VI RECOMMENDATIONS

1.

2.

/—b«uD coproporphyrin,

3.

4,

5-

The local Medical Director in collsboration with the Industrial Hygienist
should determine the frequency of periodic examinations for employces

exposed to lead,

% JQ' AW /“"'é; 240 4,,/ 142 w:/(a. 7'&/
The blood lead level should be used to assess
hassuy=3esd absorptions However, a single blood lead detemination
should not be relied upon as conclusive evidence of abnormal lead
abso gn £8ee ﬁecti%n , F 2¢c). A consensus of authorities in the ua,a.)isﬁ
fiela state e following tests arejtechnical procedures
possibliyUSeful, in diaﬁnostic rather than preventivwedicine-

Fh O
basophi];;c stippled cell count, /Ii émoglobin or hematocrit

MM

Operations in the Manufacturing and Service Divisions should be resurveyed
periodically to determine what employees should haye periodic medlcal
exanminations because of theixr -Zewl exposure.c .

)

Standard Industrial Hyglene instrumentation and test methods should be
used to estimate the quantity of respirable lead in the brea.thing zone

of the worker, -

/\%ULY ) \,‘,JWU‘-L »\J-MAU ) (,u_/: -—-&
Provision of ajcent laboratory,4  Ehould be consldered 80 thet the
concentration of lead in air and biologicgl samples can be determined
for all units of the Company w2l prressisms antgian. J.

DEFINITIORS
‘DUST -~ solid particles of matter produced by grinding, crushing, ete,

The size may range from 0.5 to 100 microns (1 micron = 1/25,000
of an inch). 90% of air-borne dust will )m@,‘?ﬂ.y,be in the size
range of 0.5 to 5.0 microns. Www: ~

FUME - solid particles formed by the condensation of vapors. The size

of the particles usually ranges between 0.0l and 0.5 microns.

MIST - liquid particles produced by processes such as spraying, atomization,

or mechanical agltation.-

VAPOR ~ gaseous state of a materiel which is so0lid or liquid at normal

temperature.

KE 06307635
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