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SURJRCT: POSITION PAPER OM OCCUPATIOMAL
HEALTH PRACTICES POR THE
LEAD IXDUSTRY

70 THE OFFICIAL MEMBERS OF THE LEAD INDUSTRIES ASSOCIATION, INC,

Attached is & document prepared by the ILZRO/LIA Environmental Nealth
Department with the guidance of the Environmental Health Committee and industry
specialists to clarify end formulate our position with respect to occupstionsl
heslth practices for lesd and its compounds.

It is our beliaf that & biclogical standazd based on hlood lead determine~
tions is the best means for protecting workers in the lead industry as well as for
compliance with OSHA. Until & new lead standard is daveloped by ths Depsrtment of
Labor's Occupational Safety and Health Administration, however, air lead is the
only basis for detemmining compliance. Neverthelass, we strongly reccsmend that
menber companies adopt biological tasting,

Sincerely,

Jooe¥ St

Jerome P, Smith
Secretary & Manager
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Industries Producing or Using Lead
and Rts Inorganic Compounds
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This paper vas prepared as the lead fndustry's recommended occupational
health practices for industries producing or using lead and its in-
organic compounds. The paper represents the consensus of the Lead
Industries Associstion Enviroomental Realth Committea at s meeting held
in South Slocan, B.C,,on July 18-19, 1972, This seeting wves held spec-
1fically for the purpose of developing recommendstiocas which reflect
the lead {ndustry's position on occupstional lead exposures snd the
prevention of occupational lead poisoming.

1t is the pesition of the Lead Industries Association that a biological
standard based on blood lead deterninations provides the bast means of
protecting the worker and determining compliance under the Occupational
Safety and Heslth Act of 1970, Biochemical indices provide much more
sccurate assessment of possible hazard to lead exposure than do air
concentrations, It is recommended that air sampling be used only to
indicate the necessity to institute biological monitoring and to evaluate

engineering controls,
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Q 1.  Biglogic Momitoving
3 The adoption of biologic action levels to provide employee pro-
1 : tection and as compliance atandards under the Occupational Safety and

Health Act §» strongly endorsed. Biological indices of exposure to lead
provide such more accurate estimates of lead abeorption and possible hazard
than do sir concentrations.

A reviev of a few of the important publications which descridbe
biochemical tests for estimating the degree of lead absorption and the
values likely to be found for varying levels of effects indicate genseral
agreement}:2,), These are described in Appendices 1-1, I-2 and 1-3,

Elkins® and more recently Villisme, st al.3 bave reported oa the .
correlation of airborne concentrations of lead with diochemical levels,
Elkins concluded that s urinary lead concentration of 0.20 wg/liter would,
oo the aversge, correspond to an air lead concentrstion of 9.20 mg/ad.
Williams reported correlation coefficients for lesd in air and various
biochemical tests as follows: blood lead (0.90), urinary lead (0.82),
urinary coproporphyrins (0.82), urinary dAlA (delts-amino-levulinic scid)
(0.68). Villiams also reported on the correlatioas of all possidle pairs
of biochemical results, which indicated that blood lead and urinary lead
were highly correlated (0.90), dALA and bdlood lead (0.68), etc, However,
the {mportant coasiderstioa i{s not how well various parameters (biochemical
tests) correlate with air lead levels or with each other, but what para-
meters correlate best vith the prevention of lead poisoning. All of the
probless and inadequacies of air sampling, vhich are discussed i{n the next
section, are also present in any correlation of biochemical parameters with
sir levels.

An fwmportant consideration {s vhether sulitiple biochemical teste
providc assessment of lead absorption or whether wore frequent ssmples for
one specific biochemical test would provide the most efficient assessment
of lead absorption. For example, assume that the resulte as reported by
Williams on the correlations are accurate. Therefore, the use of blood lead
and urinary lead results, wvhich are highly correlated (0.90), would most
likely not result in an increase i{n the ability to evaluate lead absorption,
and more frequent sampling by one or the other masy be more meaningful. It
is believed that lead in blood provides the most reliable practicel index
of lead absorption and the use of lead in blood determinations {s recom-
mended as the primary biological ectioce level.

The {nterpretation of blood lesd concentrations should tske into
consideration several factors not related to lead exposure vhich may affect
the actual value obtainedd. These factors are described in Appendix 1-é4.

Recommendat {ons

A. The frequency of obtaining dlood specimens from employess for
lead analysis depends on the severity of exposure. Blood ssmples must be
taken for lead analysis at lsast guarterly for employees exposed to lead

.
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{n afr levels near 200 ug/m3. The use of air measurements to determine
frequency of blood lead determinations may be supplanted by the use of
squivalent screening wethods if sufficient avidence becomes available
demonstrating their reliability. Blood lead determinations must be

sade not less often than every six months for any worker exposed to lead.

B. Al] blood lead deterninations must be corrected for the mass
] of circulating red cells, Such a correction msy be regarded as an ad-
ditional safety factor for workers who have a deficient numbar of red
cells., Hematocrit or hemoglobin determinations provide a good basis
for the correction providing the blood sample is fresh, and in the case
of hematocrit, unclotted. .

Corrections may be mede as follows:

Rematocrit:

Corrected Blood Lead = observed blood lead
observed hematocrit

hematocrit normal for age,
sex, and locstiom,

Bemoglobin:

Corrected Blood Laad = observed blood lead x 100% hemoglobin for age,
observed hemoglobin(l) sex, and location

C. A corrected blood lead concentration of 80 pg/100G should be
recognized as the Biological Limit Value for compliance purposes.

D. The following actions should be taken depending om the corrected
blood lead concentration found. These actions recognize that there may be
s normal analytical ervor of + 10 ug/100C im blood lead determinatiocas ia -

these ranges. -

Corrected Blood Pb

Level Action
(1) Repested analysis of Pb in blood,
70 pg/100C (2) Investigation of employee's vork habits
to determine cause of excessive absorption.
All the above plus
80 pg/100G (3) Reduction of employse sxposure.
(4) Medical review,
All the above plus
(5) Immediate reduction of expoeure by ad-
ministrative means until corrected blood
100 yg/100C lead concentration is reduced to below

70 pg/100C or until physician authorizes
a higher value,
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Z. Becpuse it has been shown that blood lesd determinaticas are
subject to gross errors, these determinatioas should be performed only by
experienced laborstories with proven ability.

F. Urinary dALA may have value as an additional bilologicsl mon-
ftoring parsmeter. A finding of 2.5 mg/!00 ml! 1in & fresh morning specimen
vith & specific gravity gresater than 1,010 would tndicate the peceseity of
making & blood lead determination. There 1s some indication thst lesd work-
ers exhibiting & urinary 4ALA of 3 wg/l00 ml wmay develop some minor symptoms
compstible with lead poisoning. Such workers should be veferred to & physi-

clan,

1. Atrborne Levels

*ﬂ The American Natfonsl Standards Instftute (ANS]) Standard 2.23.11-

1969, "Standard for Acceptable Concentrations of Lead and Its Organic Com

pounds,” recommcnds an acceptable time-weighted average comcentration for

4 lead of 200 pg/m3. The Threshold Limit Value (TLV) for lead, which the

; American Conference of Goverrmental Industrial Byglenists (ACGIH) had adopted

] fa 200 pg/m3. However, lesd was placed on the intended change list in 1971,
1f after tvo ysars on the intended change 1ist, no evidence comes to light

? that questions {ts appropriateness, a value of 150 u/-’ will be adopted. The
basis of this Teduction s strongly questicoed and ia discussed in Appendix

‘ II-1.

An air level of 200 pg/m’ is sdequate Lo protect the health of the
worker {f air 1s the oaly source of unusual exposure to lesd. However, an
air lead level should be used only to deteraine vhether biological sampling
1s required snd not as a compliance standard. There are many weaknesses ia
relying strictly on san air value as s fixed requirement such as:

(A) A standard for lead {n air alone does not take into coasider-
ation the potential exposure from ingestion. Varistioe in personal hyxiens
habits of employees may lead to large variations {n lead absorption which
cannot be detected by air sampling. In & controlled human exposure experi-
ment, Kehoe found that exposurs to lead in sir at s coocentrstion of 150 pe/nd
(8hrs/day, 5 days/week for 22 months) produced a_blood-lead concentration con-
siderably less than predicted by Williams et al.7,5, During this exposure
period the mean stable blood lesd concentration was 42 pg/100C with & single
peak mean concentration (during the 17th month) of 56 pg/l00C. It s possible
that this subject did not exhibit a higher blood lead level because ingestioa,
common fin plant envircoments, was not & factor iam the controlled laboratery
ichalstion chawber.

PRCTRUNAORR it 4o

(B) Afir semples do not represent the amount of lead actually abe
sorbed into the body because of differences in particle sizes and solubil-
ities. Alir samples currently used by OSHA for compliance purposes do not
take {nto account the significant effect of particle size on lung deposition
nor do they take {nto considerstion the effect of chemicsl composition and
solubility of lead on the sbsorption of lead from either the lung or the
alimentary tract.
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(C) Air samples represent ounly & small sanple or an aliquot
of the total volume of sir {nhaled by an i{ndividusl. There are many dif-
ficulties in obtaining & sample which represents an individual's time-
weighted everage exposure and & sample of 3 to & hours fe not {ndicative
of an {ndividual's oversll exposure. There are wide fluctuations in aire
borne concentrations of lead {iu the workplace and a ssmple of short
durstion will most likely not be represestative of an (ndividurl's ex-
posurs. Roach has beld that fluctuatiocns in airborne coucentrations of
s pollutant on a time ocale of less than 1/10 of the biological half-1ife
of that pollutent are unimportant for practical purposesl. Short sampling
periods measure fluctuations in airborne concentrations, vhich msy be on
the high or lov side of the actuxl exposure, but these high and low fluce
tustions are unimportant for compounds like lead, which has a loag biolog-
ical half-life. Roach, using & biological half-1life of six months for lesd,
recommanded & sampling time of ten work shifts.

(D) Short terw air sampling with low flow rastes, as i{s the
case vwith personal-type air samplers, is subject to rather large errors.
Contamination of a small sample is much more serious than {n a large one
since that contamination wvill be multiplied several times to arrive at
the final concentration figure. Further, the positiocn of the sampling
head of the personal-type air sampler is critical. Chatterjee, et al.,
found a 221 difference {n the lead in sir concentration messured simule
tanecusly $ inches apart vertically on chests of exposed lead workers?.
In the particulsr cug cited, the mean concentration found in the upper
position was 181 pg/m] while the mean concentration found at the lower
position vas 223 ug/-’. 1f this test were being used as the basis for
8 citatfon it is odvious that, depending on the positfion of ths air sampler,
the plant enviroument would both be in compliance and {a violation of &
standard of 200 pg/e3.

For the above reasons it {s obvious that air samples, and
particularly air samples obtained through the use of personal-typs air
samplers, should not be used for compliance purposes. Becsuse of the
ingestion factor a lead-in-air standard can fail to protect a worker.
Oun the contrary, bilological monitoring provides an index of expoeure
to all socurces of lsad.

Recommendat{ons

A. Air sampling should be used only for these purposes:
(a) to indicate the necessity to institute biological
monitoring.
(b) to indicate areas in which engineering controls
should be {nstituted and to evaluate the effective-
ness of these procedures.

8. 1f, despite the inadequacies of air standards for com-
pliance purposes, an air lead standard is adopted, no citation should be
issued for exceeding this standard unless the blood lead concentrations exe
ceed the biological limit valus (80 pg/100C).
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C. Attentfom should be directed to the use of size selective
sampling for lesd in air and to the verious compounds of lead se as to
provide & more reasonable estimsts of tha “absordbadble” portioa of stire
borns lesd.

IIl. Recowsended Industrial Practice
A. Controls e

{1) ZFeasidle Engiveering Controls -
Engineering controls may include isolation, enclosure,lo-
cal exhaust ventilation and shall be the primery wmeans of reducing lu‘

exposure,

(2) Specificstions Under Vhich Persona) Protection Devices Should
Be Required
The usc of personal protection cquipment shall be required
in the follov*ng circumstances:
(s) During the time period mneccssary to {nstall the ca-
gineering controls and to {nstitute the work practices re-
quired to reduce exposurc vhea necesssry.

-

(%) In work situstions in which engineering control methods
and work practices are either technically not fessible or
feasible to an extent {nsufficient to reduce the exposure te

or below required limits. Respirators used shall be approved
by the US Bureau of Mines for "dusts and fumes not significamts
ly more toxic than lead™ and used {n accordance with the
procedures outlined fa the Respiratory Protective Devices
Manual 10‘

(3) Work Practices and Procedures

(a) Adequate washing facilities must be ym“od

(v) Street clothes and sofled work clothes must not be
stored in the same locker,

{c) Lunchroom facilities sust be separata from lead pro-
cessing areas.

(d) Shower facilities must be separate from lead processing
arsas,

(a) Dust suppression compounds or vater should be used in
dusty sreas to minimize airborne dust.

(f) Dry sveeping should be avoided by the use of vacumm
sweeping when fessible.

(8) Clothing control {e an tntegrel part of exposurs coe-

trol,
1. Bteps must be taken to preveat contaminatioa
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. of workexs' homes end families by contaminated cloth-

ing.
2. Protectiva over~clothing should be provided for

uae in jobs where clothing contamination by lead s
a significant factor,

Chlaa o

(h) Swoking, eating and drinking in lead processing plants
shall de prohibited except in spacifisd “clean™ aress. Swok-
ing materials and foodetuffs ehall not be brought isto lead
processing areas, . .

(1) Employses must practice careful perscoal hygiens, Care-
ful washing of hands and fingernails prior to eating and
showering after the work ehift arse important components of
sxposure reductiom,

B.  Medjca] Aspecty

(1) Medical Zxawinations
(a) Pre-employment- All prospective employees who will
be exposed to lead shall have a pre-employment medfcal
examination., Specisl tests shall include a blood lead
determination, 8 urinary dALA determination, and heas-
erit or hemoglodbin.

. (b) Feriodic - All employees exposed to lead shall have
& medical reviev at least annually, The content of the
medical reviev shall be st the discretion of the physician
dut should include a review of bdlood lead and urinary dAlA
- records, medical records and, if indicated, a persomal
~ - interviev., Detsiled physical exsminations should be under-
taken {f varranted by the medical review,

2) Treatment

— ' Medical treatment For lead pofscning should bot be

necessary if the prectices outlined in this document are followed. However,
the followving recoamendations regarding traatment ars mede:

(a) %o specific medical treatment should be undertaken,
unless specific symptoms of lead poisoning are present,

(b) Intrevenous EDTA {s the recommenced means of therapy
vhen treatment {s indicated, Hf\nnr. orsl EDTA treatment
bas been shown to be of benefitll,

{¢) The prophylactic uss of oral EDTA, somstimes called
"preventive wedicine™ {s strongly discouraged on the
grounds that prolonged used of EDTA may have adverse coa-
sequences and such use masks the need for or discourages
proper in-plant preventive corrective measurss,

Accurete medical and biological monitoring records of employees ex-
posed to lead shall be maintained by the employer. These records should
be retained by the employer at least 20 years or for the working 1ife of

the employes,
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D. Warning Labels

Csution 1sbele shall be affixed to rawv meterials and products
containing lcad compounds vhen the mstsrial changes ownership snd when
tnhalation or ingestion of fumes, dust or powders could result {n dangsrouvs
absorption during use. The labels should state:

CAUTION
CONTAIRS LEAD
AVOID INCESTING AND BREATHING FUMES AXD DUST -
FOR PROLONGED PIRIOUS

1f & description of symptome resulting from overexposure to lead
is required, it is recommended that the following wording be waed: -

Zffect of Overexposure: Prolonged excessive absorpticn of im~
organic lesd by ingestion or inhalation of dust and fume may
csuss abdominal pain or what {s sometimes referred to as "lesd
colic™, metallfc taste {n mouth, loss of weight, pains {a the
wuscles, muscular wveakness, constipation and nsuses. The sim-
flarity of thess symptoms with those of othar illnesses requires
that excessive absorption of lead be verified by medical ex-
emination and analyses of biologicsl specimens.

Skin or Eve Contact: For imorganic lead compounds, absorptioca
through the skin is of no practical importancs.

Emergency ¥irst Ald Procedures: Unimportsat for lead.
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Appendix 1-1

Raoges Of Lead In Blood And Lead In Urine Reported By Kshosl.

(1) lead in Blood :
Normal (or usual) - 0.01 through 0.0k wg/100gm,
Aboorms] but safe = 0,05 through 0.07 mg/l100gm,
Potentially dangercus min{mm - 0.08 wug/100gm.
(2) Lesd in Urine
Bormal « 0.02 to 0.10 through 0.15 mg/liter,
Dangercus = 0.20 + ng/liter,

L A



Ranges Of Load In Blood And Urine, Urinary ALA, And Ur. .
Coproporphyrin Reported By The Following Liet Of Signatories:?
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Reaaid ¥ 1ane, University of
Manchrster, Dusald Hunler, Gur's Nospital. 0. Maleslm, €. % Co and
tuiwersity of Manchester. M. K. Williams, 1onden Arhas! of fivioss. Univers
oltv el londen. T.G.F. lindsan, twperial Smolting Ca., and Imiversity of
Arwtol, R.C. Rrowse. Uiversity of Newcastie wpes Tyne. R. L McCallum,
(aivereity of Newcastie. A R. Thompeon, Vawrhall f5d A.J. de Kreeser,
Vorxhatll Lsd R.I. Zwwhsia, University of Amsterdam. K. Cramer, t\wiver-
oty of Camoberg. P.A L Rarry. Asesristed Otel Co. A, Coldberg. (wtvor-
oty of Gioagew. T. Berfite. Univereoiv of Zagreb. L. C. Viglisal, Universty
of Milsa. R Trvbamt, Vnivereity of Paria. R. A Kehes, Univereity of Cha-
olaattl, (LAA . E Keg University of dashester.

Categerics of 1e0d Mosrption. (The Values Gitven Relow Wil Net Nessosariiv
Apph 18 Cases Where There is o Lovered Narmagiegie Concentrution, or
Where Chelsiing Agrsts, for Example IDTA, Asve Poct Toelh

A » [¢ b
Test Rermal Acesptabh Ewe Deagerem
Dload Jood .. <4/ »-% g/ 0110 wg./ >10eg./
100 mi. 100 mL 190 sl 10 mb
Uriaary load CMug A | W-1380g. /L 19-30 . A, 230 eg. N,
Urinary eapro-
porphyrin Qo /L [130-00 g NN 00-1L300 g . | P00 g N
Uriaary
d-ammelar-
voliase actd .S mg./ 6. 6-3ng. / 3-4mg. / >iwmg./
108 mi. 100 mlL 100 ml. 100 ml,

Blent sad ariaary leaf detorming tans con he teliod o aaly vhes corried ont
ta ldbormtories experienced 18 the lochaiquas. Fren oo, errers of < 165 may by on-
posted.

Urtaary sampins of specific gravity leoe than 1. 010 are warelishle sad shendd
he re d: M-bour wies or reposted apet samples are desirshie.

A wmessurement of harmogiagie 18 trperiaat sddntions! evidence: s lovered
harmeginiia conceut rat i 18 commenly found ia lead polecaing o ey be ssourisied
with categery ¢ or D,

Puartate basorhil counts, theough stil! esud, are looe veiishle then the tests
shown a the Toble. snd sre set adviesd.

The lonr arhitranr coteparies are:

(A) Ahgorption found ts the “soTmel™ popuistics whea there has Do 20 sorupe-
tions! or shasrmal sxposure.

M Iac ressed sheorption resulting frem weupetional or shasrmal Mnposure
which 18 sccupetionally accoptable. Al these levels of lead shoorption the mild symyp-
toms listed helow, which are common to & nunwber of miser somplalats, are st oitribe-
teble to lesd.

€1 tur resowd shisrption from = l} or ethev oup whieh
may be assecisted with mild srmtoms Or signa (see below). of, rarely, with srvere
symptoms or aigna. Fven ta (he gheeaoe of symetoms and siges these levels of ab-
sorption ave waaccept shle becsuse of the pessbility of texic episades sad long-torm
sogurles,

M Dange rows shacrpinn from accunatienal o sther rposure in which mild.
ol wrve e, ydoma and slso longte rm srquelse are increasiagly prohebis.
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. Levels Of Lead Abserption Related To Effects As Reported la

Table 4-11, Of The Document, “Airborme Lead Is Perspective”,
By Mstional Acedemy Of Sclences?,

Loved 5ad Types of Effocs of inesgaaic Laod Sait ae Reletod to Extimates of Vastous Lovels of Abearption - Recont

o Ramete
¢ Lovd W1
- Lot B Lovt IV: Loww £ o of
o Sowi Wi Lowel W1 Asute Lind Pubnaing Qwwnis or Qe
Mo Domsnctotls  Sutubnicsl Comprossiury Distoght et Acwte Lesd
Trye of Rt = rive fect Mrichod Sffget  Mortusnan bovabed L] S Puimaing
Dsssbuds ¢ Chung Syl cvegm i ALA WP, $EP ALA WP, FEP laensd o saevewve
tun sad saes- ALAY wrmary ALA pragrevunsly acvenwed  cwpnd - % 100 Sald oapmense jwevni,
es of hows -y b0 eyt |
pvecurnme) ot avened o snsoney
. SRpeae el
Ponsthossd wpay: 1
Renstepouty Sione Moas haown Buwricend wwéesd Wy Davwesd ndosll o  Anmmig (1)
s e ubecy- and warbecyrems torvareibind
. Smam (1) wirh or wethout suamin
rvnlrebie) [
Kiimay (o Pens Your bmpen * Amme Foasens Chovnts naploopeny ®
bl axebura, we (pormensut)
Sencaseld [ ] Sreme
. oy g sy
entiy) ¢ B
[
Coowd soreon [ 55 oo Laown » i myery  Sove mpwry  Sevese mpuey? :
L] [agad’ 8 tpaorme (prmenrat)
vurubied L]
Pewighoes Mung foez Aeven * Rare fam Imgaued condecune
L torwt, fuet eg
wvaally Imgrowe
Sovty, et may o |
. pormusset)
[« 7 1 Noas Nane Lapen Nengocx mbdyup Cobc.om  Amcinne  Mevwl drfcwsy !
toms {ma) b due trhawy, poc,coma.  (may W profeunss !
B part o st ust- g s oiowre G b :
L X sonst weufficwacy
Woou) (perme
sent)
inden of bl of
orent o * !
surrent o
orplien:
§ Slaed tred, <% -00 -1 > >80 ey Yo aved
/100 g of Whrh saemat,
whaly tmtercuerrnt G
Youd 30-1000
Urine tngd - ] <IN >1% »1n Spasisarem
toduin aniv) May e e v Wvere Bloess) sacrisn say be
. [ sasmel

‘s-; 108 for dow wiamsa of changng Irveh uf Al AR
‘Qu TA Sunbeiisiion dost s chrons Be s op. by A poutie, may of ey Bud be praiive i permuncel s0nl SUTveus INE SPNIY

alilions il .m" j .
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Appendix 1-4
Interpretation Of Blood Lead Conceatrations?,

The following factors must be taken {nto account is iaterpreting a
given blood lead concentration: Proper collection of whole blood
ssmple and reliability of laboratory performing the analysis, bema-
tocrit value, current or recent adainistration of chelating agents
that temporsri{ly decrease blood iasd content, presence of hemolytic
anemia, and period since termination of undue exposure, Long-ters
cont{nuous administratfiom of & chelating agent, such as D-penicilla~
mine, suppresses blood lead content to the normal range during the
diuresis of lead, and intermitteat chelation therapy is associated
vith fluctuating blood lead conteat.

Marked changes ia the mssa of circulsting red blood cells may iafle-
ence wholeblood lead content, in that 901 or more of the lead ia
blood {3 attached to the red cells. In persons with moderate to severe
anemia, clinical svalustion of the significance of & given blood lead
coutent may be facilitated by correcting the cbserved concentration
to the spproximate valus that would be expected {f the pstiesnt's
packed red cell volume (hematocrit) wvere within the mormal rangs. The
relevance of such correct ions must, hovever, be assessed further
through the use of other indices of laad sbdsorption and sdverse ef-
fects (e.g., response to chelating agents and dALA excretion). Sub-
Jocts wvhose high-level exposure has terminsted several months to
several years previously may still have evidence of increased body
burden, as measured by the CatDTA mobilization test and blood lead
concentrations that are minimally to moderately increased.
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Dhcunloa.g( The Propossd Reduction Of The TLV From 200 pg/u’
To 130 “, .

The reductioa in the TLV by ;bo ACGIH has resulted primarily from
the work of Williams, et al.”. The Documentation for the TLV for
Lead states:

In an extremely thorough study of atmospheric lead exposurss
and biochemical criteria, Villiams ot al. found amoung 39
workers in England high corrslation coefficients betweea air
concentrations and blood lead (r=0.9); urimary lead (r=0,82);
urinary coproporphyrins (r=0.82) and urinary GALA (re0.68).
Lower correlations were found for punctate (atrippled) baso-
philic count (r=0.45) and percent hamoglobin (r=0.09). Furthere
more, they observed that in every case the upper 951 confidence
1imit consideradly excesded the safe limits, vhen the air

limit {3 0.2 wg/m3, but approximstes it vhen the air limit {s
0.13 ng/u’,

In view of these more recent data using improved biochemical
tndicators of response to lead exposure, altbough originating
in Great Britain, but clearly shoving that the TLV of 0.2

has 1ittle or mo safety factor for some workers, a TLV of
0.15 mg/md as less 1s recamended as a standard for exposure
to {norganic lead dusts and Fume®,

The study by Williams and coworkars represents & significant coe-
tribution to the ares of occupational axposure to lead. Rowewer,
tt {s our opinion that the dats and statistical treatment have net
been adequately evaluated and the appropristeness of reducing the
TLV for lead on this basis is questioned. The blood lud.son:e.-
tration gredicted from air lead concentrations of 150 pg/w’ and
200 ug/m’ were calculated from a regression equation utilizing )9
pairs of air lead and blood lead values, The blood lead concen-
tration predicted from the regression equation describing the
regression of blood lead on air lead for an air lead of 200 v;:'n’
vas 70 pg/1008l with 95X confidence limits (expressed for single
determinations) of 48 and 92 pg/100ml. The dlood lead concen-
tration predicted for an air lead of 150 pg/m3 was &0 ug/100ml
with 952 confidence limits of 38 and 82 pg/100ml.

The basis for the suggested reduction ia the TLV fora 200 ug/und
to 150 ug/a3 s that the upper 951 confidence limits for blood
lead and other biochewical parameters at an air lesd of 150 ug/
»3 do not axceed the "safe l{mite™ for the biochemical tests
\?110 the upper 951 confidence limits at an afr lead of 200 ug/
s’ do exceed the “safe limite™,

The data do not justify a reduction for & sumber of reascas:

(1) Confidence limite are dependent on the degres of scatter
of the dats points so that a large amount of scatter results
in & vide confidence band.
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i {2) Confidence limits are dependent ou the nusber of samples
taken. An experiment {nvolving a small number of samples
Q 4 will provide a wider confidence band than an experiment
vhich {ncludes s large pumber of samples,

[ (3) Confidence lindte vary (increasa) with megnitude from the
1 wean velus (of x). The parrowest confidence band {s at the
. mean valus of air lead which :gpun from the plot of the dats

' to be much less than 0.20 mg/m3. Thersfore, the confidence
1 1imite st 0.20 mg/m) are much wider than at the msan air lesd
4 value vhich was approximately 0.10 to 0.12 mg/nd. Ia the
srticle, the values in Tadle 5 listed as means are actually
predicted values, not mesn values,

(4) The coufidence limite ars for a singls deterwination rather
than for the regression line. The confidence band is much
wvider for & single determinstica than for the regressiom
1ine.

(5) The results are heavily influenced by plastic department
employees vhere the lead in air concentrations were 9 and
12 ug/n3. If this clusp of low points {s omitted {t is
doubt ful that the regreesion of blood lead on afir lead is
significamt.

Purther, examination of the data points shows thet there wvere no
cases in which the blood lead was higher than 80 ug/100C when the
sir lead vas lass than 200 pg/mY, It is spparent, then, that thess
data do not justify s reductiom in the TLV, 1f anything, they
support the 200 pg/ad figure,
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