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1.04 Th e following terms a rc commonly used and
are defined as follows:

I . GENERAL

1.01 Thi s sp(" t ioll provides informat ion on the eval-
ua tion and control of exposure to lead in th e

wor kplace, as required by t he Occupational Safety
a nd Heal th Act an d published in Title 29 of the Code
of Feder al Regulations (CF R) 1910.1025 and accom­
pan ying a ppendices.

1.02 When th is sect ion is reissued. th e reasons for
reissue will be given in this paragr aph.

649-210-135

WIP 147A

OSHA

Me v Mobile Cab l (~ Sal vag ing
Vehicl e-Descri pti on and Oper a ­
tiun

Occupationa l Lead Exp osure

-Occupation Safety a nd lI ea lth
Adm inis t ration

1.03 BI'II System documentatio n on specific work
operations t ha t have been identified as poten­

t iallv (',,,osing emp loyees to airborne lead pa r ticl es
or dust ar.. referenced as follow s:

SecTION

li"i)-1oo·010

(i27-380-240

G28-240-240

TITLE

Lead Parti cle Entrapmen t Com­
pound (LE PEC) - Description

Occupational Exposure to Lead­
Cable Removal

Aerial Cable Removal

Removing Underground Cab le

NIOSH

Lead

mg/rns

PEL

-Na tional Instit ute for Occupa­
ti ona l Saf ety and Heal th

-Meta llic Lead (symbol 1'\1, :d I
inor ganic lead compounds and
org anic lead soa ps

-Micr ograms per cubic meter of
a ir . the unit of mea sure for a ir­
borne lead concentration

-Milligrams per cubi c meter of
air

-Permissible exposure lim it for
lead; established by law as
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50 I'g /mJ averaged over an 8­
hou r period

transferred to food, beverages, or toba cco, Much
may be exc reted di rectly hut some will pass to the
bloodstrea m.

Action Level -An airborne lead concentra­
tion of 30 I'g/ mJ averaged over
an 8-hour period; triggers cer­
tain compliance activi ti es

(c) Absorption is th e pr ocess by wh ich lead fr om
certain organic com poun ds, such as t he u-tru­

et hyl lead in gasolin e, may pa ss through por es in
th e sk in .

2 . HEALTH ASPECTS OF LEAD

(11) Ing estion is the process by whi ch lead or lead
com pou nds may be in trodu ced into th e diges­

t ive tract by swa llowing t he du st or where it is

2 .02 Lead has a number of properties whic h make
it desirable for use in a wid e variety of

prod ucts a nd many industrial processes.

2.01 Lead is a common meta l and is fou nd in
va ry ing a mounts vir t ua lly every where, from

th e crust of t he ea r t h to the ai r , water, a nd in the
human body.

There a r e s ome excep tions to t he
b lood le ad levels noted abo ve . Bloo d
l e ad levels that lire sa fe for a d ul ts
m a y advers ely n f fec t the cou rse o f
p r egna n cy or n d e velop in J! Iet us ,
Also, the re is tho p os ,<;ibi/il y Ih " ' I'/,· ­
vu t e d b lood le nd le ve-ls 111;1" iu l­
versely a fIe r I t iu: •·i» ur."· of
r eproduc tion ill bot h ilia h' .<; u n d f."
m ale s . For the..~~ I." r f.·Jl S O II ....· ;1 ;., r", '",;,
m ende d thnt t he blo od lcu d lrvr -l« f,JI '
m ule e n d (em il /(' w o rk er» \\·1", i,.­
tend 10 h « ve child ron Ill ' ntn t nl.u i nct]

below 30 pg / I OOg of w hoh- Mood.
t hus minimizing th e p o,<;sibility o f
advers o re prod uc tive h eu lt h " ((,'1'1.<;.

2.06 Whil.. I' bR mvasu rments «nlv sh o\\' Ih,.
amount. of lead cirru luti nu in th':hlolJ.IsIrr-.uu

2.04 Since lead is a toxi c substa nce, excessive qu a n-
tities taken into th e body can cause a varie ty

of cli nical effects ranging from minor di sorders to
se r ious physical damage, or even death. T he degn 'l'
of seve r ity is depen den t on t he am ount of lead a h­
so rb ed and the duration of high body levels, 'l'lu­
heal th hazards of lead have long been n'('og niZl'd in
industr ies using sig nifican t qu antities . Th o possibil­
ity of "cull! load poisoning ha s larJ,(ely lux-n vlimi­
nated fr om those occupat ions. However, th .. pot "" lial
fo r chro nic lead intoxication does exist for worke-rs ill
lead-related industries.

)

2.05 Signs an d sym ptoms of seve re I..a el intoxir-n-
t ion are well known fr om ubservat iOlls of , ''\'

cessively ex pose d wor kers (le ad miners , snll'll"l"s.
ba ttery plan t ope rators, etc ). Sym ptoms inl lOl d" loss
of appetite, metallic taste in t he mouth. ('onsl ipa t ion,
nau sea, pallor , excessive t ire dness, w ea kn ess, in sruu ­

nia, headache, nervous ir r it a bili ty, muscle an d juint
pains, fi ne trem ors, numbnes s, dizzinus»,
hyperactivi ty, and colic. These signs an d sy mptoms
do not usu all y occur unti l th e PbB has reach ed
80 I'g /l00g a nd ab ove. Som e mild reversibl e cffeds.
howe ver, have been observe d between ,10 and
80 I'g /l00g of whole blood.

It

-Blood lead level usually ex­
pressed in micrograms per
100 grams of whole blood
(l'g/l 00g)

-Time weig hted average, t he
aver age value of contaminant
in ai r du r ing a specific time pe­
riod

-Zinc protoporph yrin, a sub­
stance found in t he red blood
cell s; testing for ZPP is so me­
t imes used as a screeni ng tech­
nique for chronic lead exposure.

PhB

'I'WA

ZI'P

, ,, ' l n h n ln t i o n is the res pir a tory process by
wh ich lead dust and fu mes enter t he lungs.

'I'h,,1 whir-h is nut ex haled passes from th e lungs
illlll t lu- hlon dstro.un , a nd t hr- majori ty is eve nt u­
ally f·\I ·rell'd.

2 .03 From these va r ious source s sma ll amounts of
lead enter t he body either through inhalation,

ing estion , or ab sorption through t he skin. By vir t ue
of nor ma l body processes (respi ration and eli mina ­
t iun) the majority of t his lead is na turally purged.
Sin"" I lu- "x("I'l·tio n process is re la t ively slow, lead
"'"e1" I" .u -cumulat« in huely tissues with conti nued
('It·\,:tl l'd p~posu rflS .
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and not what is stored in body tissu es. research has
shown PhBs to be all important indicator of the ab ­
sorption of lead by the body and of the possibility of
lead-related health impairment or disease.

2.07 Elevat ed exposure to lead also has a gradual
effect of increasing the amount of a substance

called zinc protoporphyrin (ZPP) in the red blood
cells of the body. Tests for ZPP are easily performed
and are useful in assessing the cumulative effects of
lead exposure over longer time periods (up to
120 days). These characteristics of ZPP make it well
suited as a screening technique.

3. POTENTIAL SOURCES

3.01 To meet requirements that no employees be
exposed to lead in excess of the PEL, it is first

necessary to identify the potential Bell System
sources of exposure.

3.02 The most prevalent Bell System source of lead,
and hence potential lead exposure, involves

direct contact with lead sheathed cable.

3.03 Bell Laboratories ana AT&Tconducted a large
scale sur vey among those employees to assess

operating company potential exposure to airborne
lead.

3.04 Procedures used to evaluate employee lead
exposure are those outlined by NIOSH . They

involve collection of air samples from the breathing
zone of a technician while engaged in representative
work tasks during an entire workshift. The instru­
mentation used is a battery powered pump which
samples air from the breathing zone through a filt er
on which ai rborn e lead is deposited. Fil ters are then
analyzed in the laborato ry for the amounts of col­
lected lead. Eight-hour TWA lead concentrat ions can
I hen be calculated and compared to OSHA st andards.

3 .05 Studies showed that th e job activities having
t he potential for exposure levels above the

!' I':1.an- lead cable removal, sheath preparat ions as­
:. lI'i:ltl'd with lead wiping and cable repair work (ae­
: ,:t: and underg round). and rerack ing unde rground
l ·; l t ) l ~s.

:' 06 T Ilt' components of the particles released arc
lead oxides and some elemental lead. The size

and lj'lan fil y or released particles are significantly
;]l'p<'nd,'nl on the length of tim e th e cable has been
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installed (the older the cable, th e more pote ntial lor
particle release ), the environmen t in which the cab le
was installed and the specific work operat ion (vigor­
ous carding or reracking vers us minima l sheath dis­
turbance). Employee exposure depends heavily on th e
work locat ion (inside a manhole versus outdoors and
upwind of the lead source) and if the am bient condi­
tions and /or th e cable are damp or dr y.

3.07 The significant reduction in recent years in
the use of lead sheathed cable has reduced the

potential for lead exposure. There are some limited
environments (eg, areas with potential petr oleum
contaminants) which still require new lead sheaths.
Sinee these new sheaths have not yet severely oxi­
dized, potential exposure while handling is not a Bell
System problem as long as standard work practices
and good personal hygiene habits are followed.

3.08 Similarly, it has been found that solder ing and
lead wiping do not release sufficient lead fume

to present a hazard.

In tbe case of lead wiping, care
should be exercised to keep the lead
at its proper wiping temperature
(below 800°F). Lead fumes begin to
be created at temperatures of
lOOO°F and above; however, at tbose
temperatures the lead J. too bot to
properly wipe.

3.09 Bell Syst em documentation has been issued
(paragraph 1.03) covering cont rols tha t are to

be used during work operations which have been
identified as having the potential for exposures above
the PEL. It is imperative that those pract ices be fol­
lowed.

3.10 Of special importance for exposure control is
the practice of good personal hygiene habits

by all personnel who work in areas where lead may
be presen t. Deta ils are covered in appropr iate Bell
System Pr act ices and summarized as follows for spe
cial emphasis pur poses:

• Keep food. beverage s, and tobacv» products
a wa y frOii"i proximity to work cp er a t iuns.

• Always wash hanrls and face prior to eating.
drinking, smoking, or applying cosmeti cs.

• Where protect ive clothing is used (coveralls.
boots, etc ), put them on and take t horn off at
the work sit e.
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• Properly handle and/or dispose of lead con­
taminated debris and clothing.

4. LEGALREQUIREMENTS

4.01 The OSHA standard for occupa tional expo-
sure to lead became effect ive on March 1, 1979,

and is publi shed in its enti rety in 29CFR 1910.1025
and Appen dices A, B, C and D. The following para­
graphs outli ne thos e requ iremen ts as they app ly to
Bell System personnel.

4.02 The purpose of the standard is the pre vention
of adverse health effects from eit her acute

shor t term or chron ic long term overexposure to lead.

4 .03 PEL: The permissible limit of occupati onal
exposure to lead is 50 microgr am s per cubic

meter of ai r (50 Ilg/m 3 ) aver aged over an 8-hou r work
per iod (TWA). It is a corporat e responsibility to iden­
tify (hose port ions of th e workplace that contain lead,
prov ide environmental monitori ng to determ ine the
level of exposure , and inst itute cont rols to ensure
employees are not exposed above the PEL.

Note: The 8-hour ti me-weight ed average is
calculated by the formu la:

C, T, + C. T. ---CnTn

480 minut es

where : C = Lead concent ration in Il g/m 3 of air

'I' = Time per iod of samp le in minutes

4 .04 Action Level: Employees who are exposed
to lead concentr ations greater th an 30 Ilg/ m3

of air averaged over an 8-hour wor k per iod (TWA) for
mort' than 30 days per yea r must be placed in a medi­
cal surveillance program . The progra m includes PbB
tests and medical exa minatio ns. a nd follow-up moni­
tor ing <if the PhE at specified l ime inter vals which
varv wit h thv init ia l Phil tes t results. Surv eillance
ami monitori ng are provided at no cost 10 the employ-
er-.

4 .05 Controls: In order to meet the PEL requ ire­
monts , controls are rf'l(uin ',l hy the employer .

Th,'y a n ' I'riorili z,'d as follows:

(a ) Engineering Con tro ls - r:mploy mecha ni­
..a l nu-ans or produ..t suhst.i t ut ion to elimi­

nu te, d ivr-r t , n r isolau- ' ('ael "I !liss i" ns :"u emp loyees
art' no l t 'x po~t'd 10 harm ful ('(II1Ct'nl rat io n s.
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(b) Work Practices and Administrative
Controls - Institution of work pra ctices or

methods to contain the contaminan t such that air­
borne lead is redu ced or eliminated. Administra­
tive controls involve employee rotation to redu ce
dail y TWA exposure.

(c) Personal Protective Equipment - The
use of respirators and other protect ive mea­

sures such as coveralls, boots, headco verings, etc .
These measures do not red uce emissions, but iso­
late the employee from the contaminant.

It OSHA has adopted the position that
other types of controls are prefera­
ble to the use ofrespirators because
of difficulties in ensuring tha t th e
de vices are properly maintained and
used (S ection 010-170-001 ). To dete
no traditional Teleco operations in ­
volving air borne lead ha ve been dis­
covered which would require their
us e if proper work pract ices " re fol ­
lowed.

4.06 Removal Protection: Exposed employees
whose PuB tests are at or above :i lJ Ilg /lOOg of

whole blood must be removed from the exposure and
not returned until two successive tests indicat e levels
at or below 40 Ilg/ 100g of whole blood. This must he
done wit h no penal ty to the emplo yee (earn ings, se­
nior ity, etc.).

4 .07 Written Notification: If empl oyees are
exposed to lead and air sampling is performed,

th ey must be notified within 5 worki ng days after
monitoring results ar e known. Thi s is t rue for th e
individual monitored and any ot her employees for
whom the sampling is representa t ive. Noti fication is
also req uired when PbB testing ind icat es levels at or
above 40 Ilg/ lOOg of whole blood.

4 .08 Employ ee Option: Emp loyees par ticipn­
t ion in the medical surveil lance prouru m is

st rongly recommended as a ma tt er of 1','r sona ll1l'all h
care . It is, however . opt ional under the law.

4 .09 Training: Employees who work in an «nvi.
ronmen l with potential exposure to .rirhornr

lead must he informerl of t h.. ,'ontl'nl s of th .. sta ndard
anri its appendi,'l's a nd h.. uprlal..d unuuully. Annunl
upda tes must include.

(a) Operat ions which could rvsult ill ..xp osurr-«
above the act ion level

( Ill Limita t ions, sl'll'r t ion, fitt ing. afld li S" of res ­
pirutur« (S....ri"fI 010- 170-0(1 )



(c) Purpose and descript ion of medical sur veil-
lance, removal protection, and adverse hea lth

effects associate d with excessive exposure to lead
(including reprodu ct ive effects on males and fe­
males)

(d) Controls and work practices associa ted with
job assignment of employee

(e) Contents of any compliance plan in effect

(£) Instruct ions on the prohibition of routine use
of chelati ng agen ts (drugs used to reduce lead

absorp tion in body tissues).

4.10 Record keeping: The employer must main-
tain records on exposure monitoring, medical

surveillance, and medical removal fro m the job. Ex­
posure monitoring and medical surveillance records
must be retained for 40 years, or 20 years beyond ter­
minat ion of employment, whichever is longer, and
medical job removal records for the duration of em­
ployment. Specific records must contain the follow­
ing:

(a) Exposure M onitoring - Date, numbe r,
duration, location , description, and results of

each sample taken; descr iption of anal ytical meth­
ods used; type of respiratory protection used (if
any); name, social security number, and job class
of monitored employee; and othe r environme ntal
var iables which could aff ect employee exposure
measurement.

(b) M edical R ecords - Name. social security
number, and description of employee duti es;

writt en opinion of physician; results of airborne
exposure levels; medical conditions directly re­
lated to lead; medical examinatio n res ults; medical
and work history; descr ipt ion of laboratory proce­
dures; interpretat ions of test result s; and biologi­
cal monitoring results.

(e) Medical J ob R emoval - Name and social
secur ity number of employee; dat es of job re­

moval and retu rn for each occasion ; explantion of
how removal was accomplished; and statement
whet her removal was due to elevated PbB.

S. SPECI~IC RESPONSIBIUTIES

A. Corpo ro te

5 .0 1 Corporate responsibilit ies are defined as the
overall responsibilities of the operating com-

ISS I , SECTION 010-170-002

pany which are admi nistered jointly by the office of
the District Staff Manager of Safety and the the
Company Medical Department . Their responsibil it ies
include:

(1) Overall legal responsibility of providing and
mainta ining the workpl ace free of airborn e

lead above the PEL.

(2) Engineer ing, work practice, and administra­
tive controls; employee information and tra in­

ing; protec tive devices (clothing, respirators, etc).
and medical surveillance.

(3) Continue d environmental monitor ing to eval­
uate and ensure the effecti veness of the con­

trols and work practices.

B. Supervisory

5.02 Supervisory responsiblit ies are those defined
as fallin g to var ious levels of local supervision

in pursuit of the corporate goals. These res ponsibili­
ties include:

(1) Dissemination of employee information and
implementat ion of or ientat ion and training

programs on the health hazar ds of airborne lead.

(2) Recognit ion of unusual situations so that po­
tential problems can be resolved as they ar ise.

(3) Encouragement of voluntary partic ipation of
technicians in sur veillance program s and en­

forcement of work practices.

C. Croft

S.03 Craft responsi bilit ies are those defined as the
persona l responsibilit ies of each employee

who is potentially exposed to the hazards of air borne
lead. Each employee is responsible as follows:

(1) Following the work pra ctices, with special
emphasis on persona l hygiene.

(2) Promptly report ing of questib nable environ­
ments and personal symptoms which may in­

dicate lead exposure.

(3) Cooperating in follow-up monitoring to ensure
that work practices are effective in protecting

their persona l healt h.
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