Lead Industries Association, Inc.

292 Madison Avenue . New York, N.Y 10017 . Telephonae: (212) 879-06020

Januazy 29, 1974

SUBJECT: DRAFT STANDARD FOR OCCUPATIONAL
EXPOSURE TO INORGAANIC LEAD

TO THE OPY¥ICIAL MEMBERS OF THE LEAD INDUSTRIES ASSOCIATION, INC.:

Although the attached matorial is now bheing received by the
rembern 0f the LIA Environmantal leslth Committec, I am sure soma ol you will
wingh to have your own file copy of this Department of lLabor draft standard,
Comments and suggeslions on this draft are solicited Ly the Dapartment’'s
Gftien ot Standards.,

Sincerely,

o E i th

ftm crome I, Lmith
Mo tanee it Leoretary & General Manasqger
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Lead Industries Association, Inc.

292 Madison Averye ¢ New York, N Y. 101017 . Telephone (212) %32 2173
Covironmontal Health Department
January 1H, 197k
™O0: LIA Environmental Health Committee

FROM:: Donald R. Lynam, Ph.D,

SUTBECT:  Department of labor Standarv for Occupationul Exposure Lo Inongind:

Genlemen:

fnclomd 18 a draft of the Department of Labor Standard fore Occupution
Exposure to Inmorganic Lead. This draft was obtained from Dr. John O'leld,
Office of Standards, on January 15th when Dr. O'Neil met with the [ndustrtiald
ifealth Committee of the Hattery Counct] International. Dr. O'Hefl askev!
that he document be reviewed ard cormyertt be submitted to Lim,

U 1o enphanioed Lhat this 4o o dea doeurent, T Qe D rglbontee ] e

the Department of Tabor wanted Lo evibuite U Inpaact af She preopereed - Lty
o the workplnce before fasulng a Clroad docament, He staled Lhat the Txpoa-
ment of Labor would like to visit nlants In order to evialuate the sttty

Hee stated that the vinits could be mwde without {nftiating any corul e
action repnrdlens of cordditiona, since such viafits would be In corffunction
with the writing of standards rather than campliance actions. Dr. O'lLeil
indieated that the Department of Labor would like to visit a number of lean
operations by invitation.

e, OMes ) advined Lhat, Lhe Department aof Dabor did not plan Lo hieee oy
Avizory ConmitLee for Chee Tend stardmsts cdnee Lhelr cxgaertones aite
Advicory Commitbeern hovl rot boeen pood, T apgears Lhat Lhe Depaptosnt o
fabor proposes Lo use Lhd s mecte b of cundlaat irgg progoseed stagedoeeds
e Department. of Labor bopes Lo Jetermine by thin evaluation:

I a1) prnvisdons of the docurynt are neavdd o 1 add U ol pavovls o
are required?

11 the standands are applicd as weitten, will the obJectiven off prvatentt g
the worker be met?

Are somve provinfons of the stamdard stringent but yet ineffecttve §n
provecting the worker?
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dee e for provistors of Lhe document e
~ . 2
1. The standard for alroorne concentrations for lead {3 0015 me/mb,

2. e employer shall provide or mike avatlable at his own cost.,
biologicn) monitoring to all employees subject Lo cxposure Lo
inorganic lead.

a, The blood lead 1imit i 80 ug/100.
b. Urine may be used instead of blood. However, if a concentration

of Jead 1in urine exceeds 0.20 mg/ml, a blood sample 18 required
within two weeks.

Or. O'Netl indieated that the employer 15 roquired Lo mive fvnd Jabde Ly
mnitoring, although the emloyee 1s nol required Lo submit Lo Liojogrde,
mnitoring,.

gy

br. O'Hetl irdicated that he would 1lke to wave a critique of the documen.,
Wioro Lhe Fleld work o comloted the final document, will be written T BERIRT!
in the Pederal Hegiater, public hearings held {f roquested, comment peried
provided, and U« epartent. of Jabor would Ll 1vviow L totn

record to come up with a final document.

1 think it 1s most important that the LIA Envirormental Health Committco
have a meeting to discuss the proposed standard.

We would appreciate any comments that you might, have.

Sncercly,

P overd a.;;,..v

Iomald kL Lynven, P,
Avsintant Dirveator
Frvirormental Heady

Jm



DRAFT

DEPARTHENT OF LABOR
Occupational Safety and Health Adminictration
{29 CYR Part 1910}

Standard for Occupational Exposure
to Inorganic Lead

Notice of Proposed Rulemaking

Pursuant to Section 6(b) of the Willisms-Stciger Cccupational

Safety and Health Act of 1970 (84 Stat. 1593; 29 U.5.C. 655),

SBecretary of Labor's Order No, 12-71 (36 P.R. B754) and 29 CFR
Part 1911 (36 P.R. 17306), it {s hereby proposed to adopt a new
standard to protect the health of employecs in occupational
exposure to inorganic lead.

The National Institute for Occupstionsl Safety and Health
(NIOSH), U, S. Departvent of Health, Educotion, and Welfarc
published and submitted to the Secretary of Labor, purauant to
the Williams-Stefger Occupational Safety and llealth Act of 1970,
criteria for s recormended standard on occupational exposurc to
inorganic lead. The proposed standard {s based for the most
part on recoumendations in the criteria document of NIOSH. The
proposed standard complies with sections 6(b)(5), 6(b)(7) and B(c)
(3) 4n fulfflling the requirements of the Act for a comprehenufve
standard.

Written comments concerning the proposal may be majled to
the Off{ce of Standards, Room 509 Railway Labor Building,
Washington, D. C. 20210 within 60 cays after the publication of
this notice {n the FEDERAL RECISTER. The data, views, and

arguments will be availeble for public inspection and copying at




Occupational Safety and Health Adminfotration
{29 CFR Part 1910)

ftandard for Occupational Exposure
to Inorganic lLead

Notice of Proposed Rulemaking

Pureuant to Saction 6(b) of the Williams-Steiger Occupcational

Safety and Heslth Act of 1970 (84 Stat. 1593; 29 U.§.C. 655},

Secratary of Labor's Order No. 12-71 (36 F.R. 8754) and 29 CFR
Part 1911 (36 P.R. 17506), it s hereby proposed to adopt o new
standard to protect the health of employecs in occupational
exposure to inorganic lead,

The National Institute for Occupational Safety and Heslth
(NIOSH), U. S. Department of Health, Education, and Welfarc
published and submitted to the Secretary of Lsbor, pursuant to
the Williams-Steiger Occupatfionsl Safety and llealth Act of 1970,
criteria for s racormended standard on occupational expowsure to
{norgenic leud. The proposed standard {s bssed for the most
part on recommendations in the criteria doctmeut of RIOGH, The
proposed standard complies with aections 6(b)(5), 6(b)(7) and 8(c)
(3) in fulf{llin; the requirements of the Act for a comprechensive
standard.

Written cosments concerning the proposal way be mailed to
the Office of Standards, Room 509 Ruilway Labor Building,
Washington, D. C. 20210 within 60 Cays after the publication of
this notice in the FEDERAL REGISTER, The data, views, and

srguments will be available for public inspection and copying at




the Office of 8tandards.

Pursuant to 29 CFR 1910.11 (b) and (c), interested perwons

may, in nddition;to filing written catter as providcd above, fiic
i

objections to the proposal requesting an inforrel hearing with
respect th;rato in sccordance with the following conditions:

(1)/ The objections rust include the name and address of the
objactor;

(2) The objections muat be postmarked on or Lefore the
30th day after the date of publicstion of this notice of pruponed
rulemsking;

(3) The objections wmust specify with perticularly the
provision of the proposed rule to which objection ia taken,and
nust atate the grounds therefor;

(4) Yrach objection must he separately stated and numbered;

(5) Tha objections wua! be accompanfed by a summary of ti.
evidence proposed to be adduced st the requested hcaring.

Upon consjderation of the records of the hcarings, (f any,
together vith any other written data, views, or avguments roceived
in response to this notice, the Assistant Secretary may adopt the
proposal with or without changes or modify the proposal in liptt
of the couments recefved.

Accordingly, it 1im hereby proposed Lo awend Part 1910 of
Titlzs 29 of the Code of Federal KRegulationm, as ncet forth below:

$1910.93 [AMENDED]
1, Table G-2 in $1910.93 (F.R. 22142, October 18, 1972) i
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proposed to be amended by deleting the following:

*® * - *

Lead and its {norganic . . . 0.2 mg/M3
compounds (237.11-1969).

P *
2. A new section 1910.93 - is proposed to be added to Part 1910,
read as follovs:
$1910.93 Inorgenic Lead.

(a) Scope. This cection spplies to sll places of cuploynent
vhere dugts or fumes of fnorganic lead sre prescnt or may be pre-
sent in the air. Where crployees are subject to exposure to
inorganic lead at or below half the percissiblc limit specified
in paragraph (c) of this section, Compliance with the following
paragraphs of this section 48 not required, axcept for paragrvaphns
(1)) (41), (£)(2) and (g) (1)

(b) Definitions. For the purpoce of this scction, (1)
“Inorganic lead" includes lead oxides, retallic lead, and lead
salts (including organic salts such as lead soaps).

(2) "Exposure to fnorganic lead" means exposure above half
the permisgible 1iwit specified in paragroph (c) of this scction,

(c) Perriscible exposure to {norganic lead. The afrhorne

concentrction of inorganic lead to which any employee may be

exposed shall not exceed 0.15 milligram per cubic meter of ufr

(0.15 wg/M3) determined as a time-veighted-avernpe (TWA) exponure

for an 8-hour day.




propoaed Lo be amended by deieciug the following:

» *

lLeed and ite fnorganic . . . 0.2 mg/1"
compounds (7137,11-1969

Aorev mection 1910.97 - fe proposet to te pdied
read ex follove:
§1910.93 Inorganic lead.

(a) Scope. This section opplies to al) places of erplo v ont
vhere dusts or fumes of fnorganic lesd are prescnt or vtay Lo o
sent in the sir., Where evployecs are aubject to exposure tao
froypanic lead at or below half the permineib)e Tirit apectf e

vavaprapt (¢) of thin eertion,  Comp)tance with the follovie,

vat ey aphe of this mection s net required, eroept for pavag gl

(Fy(iataty, (£)(2) and (g)(1).

(b) Definitione. For the purpose ¢f thin ncction, (1,

"Inviganic lead” fncludes lead oxtdern, vetallte lead, and Jea!
srlta (including organic nalts such as lead [ETSUD R
(?) "FExporure to fnorpanic lead” meann cxponure above Gt
the peantraible Vintr wpectfied fn pataprapt (0) of thfe oot
(v} Yeu i !;_il_\ ‘."A OLUTEe o dnotpan lead. The afitioari
concentrot ton of fnorgastc tead to vhich anv erployee may be
caponed shall not exoecd GOV mflViguar gy cubidc meter o
1

FadEY) deteresned an oo U tmecvedplited s nverape (0WA) s

for an & hour day.




(d) Methods of sampling and analysin. Methods of mompling

and analysie shall be such that inorganic lead at a concentration
of 0,15 wg/cu w coan be determined with an sccuracy of 4 15 per

cent in a one hour air sample. (1) Sampling. Lead dust or fuamcs
shall be collected on 0.45 or 0.80 micrometer porosity cellulose

wssbrane f1{lters mounted in either 2 or 3 piece filter cassettes.

Afr shall be dravm through the filter by means of & purp at o

rate of 2 liters per minutas (not lece than 1 nor more than &
liters per minute). A uinisum sample of 100 liters shall be
collected., Electrostatic precipitators and other collectfon
ncthods and sampling rates ehown to give equivalent results oy
be used,

(2) Anslytical wethod. The reference dithirone nethad os
specified {n Appendix A, or stomic sbsorption spectrophotonctry
or any method shown to be equivalent in precfsion and accuracy
to the dithizone method shall be usad for the snalynis of the
lesd {n air end bilological semples,

(a) Environovental ronftoring. (1) Ceners) requirements,

(1) Wherc exposure levels of employecs to lead 1s not known the
coployer shsll have an {ndustrial hygicne survey done, to deterrine
the cmployee's exposure to inorganic lead and environmental levels
in vorkroom areas, The program shall be carried out within ¢
monthe of the effective date of this section.

(11) Workroom sreas vhere it has been determined on the
bssis of an industrisl hygiene survey, that environmental levels

of lead do not exceed half the permissible limit apecified in




peragraph {(¢) of this acction ahall not be consifdercd tn have
expoaure to inorganic lead,

(2) Frequency of sampling. (4) Where there 18 exposure to

inorganic lead the monitoring progrom ahall consiat of porronal
bresthing zone sanplzs. Monitoring shall be done on a perfodic
basis, but at least cvery six months, or vhenever therc fs a chungc
in exhaust ventiiation, process, or opcration that ray affcct the
employee's cxposure to lead.

(14) If breathing zone levels arc at or above the perminnitle
linit specified in peragraph (c) monitoring shall be done cvery
J wonths., This incresscd frequency of monitoring shall be
continued at least 6 wonths (i.e. two more quarterly sonftoring
periods) aftcr the last campling that demonstrated levels at or
above the permissible limit specified {n paragreph (c) of thi:
section.

(111) Terlodic atr sampling shall be performed to cuincide
with perdodic biojogic sarpling, {.4., shall bLe performed vithin
two veckn of bicvlogic sampling.

(3) Bresthing zone sauplen. Breathing zonen samples thal)

be collected to permit construction of an B-lour time-welghted-
average exposurc of emplouyeew. The [ollowing number of nanpler
shall be collected and analyzed, an a minimum, bascd on the
maximum number of employees in any given wvork arca:

Numher of Employces Frponed Rumher of Sanpler

(1) 1-20 50X of the npumber of ecmployrcn,

(11) 20 - 100 10 snmples plun 257 of the
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excenk over Myoewptoveen,
(113) over 100 30 damplon plun 51 of the
excesy aver 100 evployeer,

(4) FEmployee observation of menftoring. Aflfected cmplayce
mpioy . o)

pra

or thefr representatives, ahall be gilven opportunity to observe
any monitoring required by this paragraph and shall have accena
to the recorde thercof.

(f) HMethod of control. (1) FEnginserin; contral. Euyinecring
controls ahall be used to matntain the alrbnrne Jead concontration,
where fcasible, below the perminaible Jimit npec!ffcd in pornpraph
(¢) of this section., ({) Exhavst_systevsi. Where a local cxhaunt
ventilstion and dust collection syster {s used it shall be¢ deafpned
and maintained to prevent the accumulation of lead duet and fume.

(14) Recirculation of afr. Afr from the exhavst ventilution

systegs ahall not be recireulated futo the worbreoom, and rhall

not be diascharged outefde the plant In euch a nanner an to create
en afr pollution problem.

Housekerping. (1) A1} external nurfaocn vhall b
saintatined {ree of accunulation of Snorpantc leed dunt, 16 with
thefr disperafon into the air there would be an crxcennfve concer-
tration. Lesks and apills shall be cleaned up a1 roon as ponsille
to prevent divpersion of lead Into the adr,

(11) Vacuuming, wet cweepdnpg or other wethads which do not
generate afrborne Jead shall he ured for eleaning the workplace.
Ho dry sweeping or blowing sball be perumftted,

(144) Haterials which ey contavinate the vorl nrea with
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inorganic lead dust shall bs proporly stored and diuposed of to
prevent such occurrence,

(g) Sanitation practicea. (1) Food facilities. Food

preparation, dispensing (including vending machinee), and cating

shall be prohibited in lead work uress in complianre with $1910.141(g).

(2) Locker fascilities, Work and atreet clothing ahall not

be stored in the ssme locker in compliance with $1910,141(e).

(3) Shower facilities shall be provided in acco-dance with
$1910,141(d)(3) and used by cmployees who are cxposed to afr-
borne concentrations of lesd above the permjusible limit specified
in paragraph (c) of this section, or when work clothing or exposed
body surfsces become contaminsted with f{norganic lead duet,

(h) Persomal protective equipment. (1) Respirators.

Compliance with the oxposure limit epecified in paragreph (c) of
this section may not be achieved by the use of respirators or

shift rotetion of employees, except: (i) Durinyg the time pcriod
necessary to inatall the enginecering controls required by paragraph
{f) of this section.

(£1) In work situstione in which the methods prescribed in
paragraph (f) of this section are efther technically not feasible
or feasible to an extent ineulficient to reduce the airborne concen-
trations of inorganic lead below the limit specified in paragraph
(c) of this section.

(111) In ewergencics; or

(1v) Occasional brief exposures of & nontoutinc naturc

above the lim{t epecified in paragraph (c) of this wection,

-1-




(v) ‘“here both respirators and personnel rotation are

allowed by aubdiviaions (1), (11) or (ii1) of this subparagraph

and both are practicable, parsonnal rotation shall be preferred
and used. ,

(2) where a vrespirator is permitted by subparagraph (1) of
this paragraph, it shsll be aelected from among thoac spproved
by the National Inatitute for Occupational Safety and Health,
Department of Health, Pducation, and Welfare, and the Mining
Enforcement and Safety Administration, Department of the Interfor
under the provisfons of 30 CFR Part 11 (37 F.R. 6244, March 75,
1972) and shall be used in accordance with subpsragraph (3) of
this paragrsph.

(3) The employer shall provide reapirators vhen required Ly
this section, and shall assure that employecs use the vespirators
provided. Table I shall be used for the selection of reapirntors

at concentrations of airborne inorganic lead sbove the 1limit

specified in persgraph (c).




TABLE 1

Requirements for Reapirator Usage at
Concentrations Above the Permissible Exposurc Limit

8 Hr TWA *Respirator
Exponure mp /13 Type

Inorganic lesd dust lers then 1.5 A, B
less than 15.90 c
greator than 15,0 D

Inorganic lead fume less than 1.8 F
less then 15.0 ¥
greater than 15.0 D

Reusable filter-typo afr-purifying dust respirator

8ingle~use dust respirator

Povered sfv-purifying positive-presaurc dust respirator

Type C positive-pressure supplied sir respirator

Reussble f{lter-type air-purifying fure reapirator

Povered sir-purifying positive-pressure fume respirator

(4) Employees experiencing breathing d1fficulty wvhile using
respirators shall be referred to a physicisn for evaluation. This
evaluatfon shall investigate {{ the employcee had adequate venti-
latory capscity and sny evidence of obatructive lung diseasc.
Employees with inadequate ventilatory capacity or evidence of
obstructive lung disense shall not wear types A, B, and K
reapirstors.

(5) The exployer ohall ratablish a reapirator program in
accordance with the requirements of subpsragrapha (bL)(3) through
(b)(10) of $1910.134 of thia Part,

-9-




(6) If both fumea and dust are preacnt the recommended
vasge respirator s that for fume.

(7) Usage of a veapirator specificd for uae in higher
concentrations of lead 1s pormitted in atmosphercs of lower

concentration.

(8) Employees shall be given instructions on the uac of

respirators assigned to them, cleaning of the respirators, and
how ta test for laakage,

(9) Yrotective clothing. (i) Each <oployce sutject to

contexination by contact of clothing or exposed body surfaces

wvith {norganic lead, or to airborne concentrations of inorganic
lead above the limit specified in paragraph (c) of this section
shall vear coveralls or eimflar fuil body work clothing and hecad
covering during working hours in these arcas. Employces not subject
to contaminstion by contact of clothing or body eurfaces with

lead but subject to “exposure to finorganic lcad" at or belov the
limit epecified in paragraph (c) of this nection shall change frto
suitabla vork clothing before starting work, and shall remove

wvork clothing before leaving work., This work clothing need not
afford full bady coversge.

($4) Work clothing contaminated with lesd dust ahall not be
cleaned by blowing or shaking. When practicable, work clothing
ahall be vacuuwed before removal.

(111) When work clothing becomes contaminated with inorganic
lead it shall be changed for clesn work clothing on the next shift

or next day's work.
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Lyt s

_coployces_of boroxds tyow lead.

exployee crpooed to lead nhall be apprised at the beginning of

Bie employrent ¢ esalpneent tooa lead word avee of all hacaatn
el avent e § NPT e CLe T Lens e e wro oy
i AVt 5 Lo,oey T tapte O gEVOY pPICOecar e, 1t

conditicne and precavt fone foi wefe uae or evporure.  Fepdowees
ehall be edviped ae to evallability of auch intorratim shidl

“hell Lo bept oen f4le and whall be sccesninle e oen peyece ot

cach plece ol vheye Jeaw is uvaeed.

(1) Hedgeal. (10 Biologtoal menfterdngp. (1) The evgpioyor
«hall provide otr make avallable st his cost biclogical monitor iy,
to a1l erployces wubject to “exposure to fuorpanic lead.” Tt
cousiste of wampling and analysin of whole blucd, cr alteriat iy
oy urine for lead centent. Such monftoring rhal) he perioprned
toornaute U, 0L tio empioyer alsoibe an wnaccepted e et

Sesd. Unacceptable abmorptieon of lead pesfng « risb of Jead

jofrening {ia demonatrated at levels of 008 afllfyramn of lead

per Yiter of urine (with urine specif ¢ gravits: corrected 1o

1.028 or greater. Procedures {or sampling and snalysnfs «f blood

or urine shall Le as deucribed $n Appendix A and aubparugraph
4)(2).

(44)  Blond warple.  Halfl of all erptovecs ottt 1 Mo v
to Senrpantc Jeaa” shall have biolopgical monioe: iy, vade avatlatde

te then every G ovonths so that ench employee phall have hloed

rvoond analynin pade avaflable to hiuw veorly, A recond
blood kewple nhall be taken within tvo weebn {1 the blood Level

fu found to he 0,08 milligramn per 100 gromu of whole blood or
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greatet. 1t this second blovd wemple comifinu an excerwive biocs
lead ot 0,08 milligrame of lead per 100 prana of whole blood, o3
grester, ateps to reduce the empleyec's sbnorption of lead nrluli
be taken. Siepe tu be ronnidered fncdute fopreverent of envi
mantal controls, Soproverent ol narnonsi o
hyplene, and ute of adwinfatiative controln,  Lovedtoal «sa
tiot for pushiible lead polsoning shall be wode avallable,

(121) Urine sarple. 1f urfnc warpling snd analynis mic
chosen instead of blood sempling and annlysis to natisfy the
biological monftoring requirement, each cuployeve shall have uring
sampling and analynts made available st 6 wmonthe dntervale . Tont
urine specimens f sbout 100 ml. shall Le vollected dntng o vor -
day, and urine specivens Wwith a specdidc gravity Jesn than 1,030
shall be discarded and another nawple cltuined. i an coplayoe's @
urine lead level s found to be D70 rg/itter of preater, calonbates

to specific pravity of 1,004 a Llood wacple shinll be obtaia .
analyred within 7 weckn,

(1v)  Abnoreal levelw of envivenrertsd en bintopfead oot
If the concentration of afrborne fnorganic load exceeds the Jieit
preseribed fn parvagraph (o) of this rectren, the futerval of bio
Yogica) vontroring shall be halved .., hlood analyntn ehast b
conducted quarterly, with each employee woampled dorf~aonually,
cr ourdnalyefsn shall be conducted quarteris an each vnplayee, R

tricveaved frequency shall be continued o1 pe Jesar G ronthn atoey

the high environmental Jevel has bern shiowa,




(v) ©Biologic monitoring shall aleo ba made available where
thera is resson to believe that operations produce unusual cxposurc

excursions or that environmental asmples do not adequately

describe the employee's expoaure to inorganic lead.
/

(2) Medical examinatfions. (§) GCeneral requirements. The

employer ohall provide or make medical examinations available ot
his cost tolcmployeel under sny of the following conditions:

(s) When the airborne concent.ations of inorgsnic lead
exceed the lim{t prescribed in paragraph (c) of this section.

(b) For eaploysecs with an unacceptable sbsorption of lead
as indicated by biological monitoring.

(c) Vhen adminfstrative controls {nvolving rotat{on of
personnel or respirstory protection are uced.

(14) Theee medical examinstions shall be provided or wade
avai{lsble prior to erployce placement in aress where the airborne
concentration of inorganic lead excaeds the limit specificd fu
parsgraph (c) of this section, and annually thereafter. Current
employees vho meet the requirements for a medical exawinatfon ir
subdiviatons (§)(2)(a), (b), or (¢), and vho have not recefved
such examination within one year of the effective date of thicn
standard ahall have such medical examirations conducted within
6 wonths of the affective date of this sectfon and spnually
thereafter,

(111) The medical examinations shal) include a physical
examinat fon, complete blood countm, blood lcad determinations,

routinc urinalyets (epecific gravity, sugay Aand protein determinat fone,

-13-




sud microscoptic examinations), and record of any aigns cr nvmpioen ég%
of plumbiew, 1f present.

(iv) Where urine (s selected insteud of blood for bioloptc
econituring, the preplacesent examination whall sleo fnclude a
urinsry lead determination. Ekach employee whc sbsorbe unaccept st
amounts of lead o Indicated Ly blalogic ronftoring whall 1y
sxamined as moon as practicshle after such absorption {u derorn
strated ond conlirmed, and st least every 3 months thercafter oo
his blood or urine lcad levels have returned tu normal, {.c.
below 0.080 wg/100 g of blood or 0.20 mg/liter or urine. If
clinical evidence of plunbien 1w developed from themec medical

examinations, the worker shall be kept under a physiciune care,

in accordance vith applicable Warkman's Compensaticn provienicne, !

until the worker hag completely recovered or raxfmal frprovenern:
haa occurred,

(k) Recordkeeping. (1) Lnvironmental records. HKecorde

shall be maintained for al) sanpling schedulas to include the
eampling and analytical methods, type of re¢spiratory protect for
in uvee ({f applicable), and the concentration of {norganfc lead
in pernonal Lreathing rone samples, and work aren samples,
Records shall be mafntained no that they can bhe clasuiffed by
ceployce, Euch employee ghall be able to obtain Information on
his own euvironmental exposurc. The records shall be kept for
at least 3 yesrs,

Medfcal rvecorda shall include funfor-

wotion on all biological wonftoring and medical examinatfour,

“14-
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Theso tocords aliall bo kert {or at lcast $ years folluwing the
last occupational exposure to inorganic lead,

()) The nadical records shsll be available to the medical
represcntatives of the etployer, of the Assistant Secretary of
Labor for Occupational Sefety and Health, of the Director of
NIOSH, Department of Health, Pducation, snd Welfare, and, st the
ezployse's request, to the employee's physician.

(1) Csution signs. (1) Posting, Caution signs shall te
provided and displaysd at each location where airborne fnorganic
lead concentrations are likely to occur which exceed one-half the
limit specified in paragraph {c) of this section,

(2) Sipn specifications. (§) The caution sign required

shall display the following legend with letter sizes, styles, and
contrasting colors of a visibility to permit comprehensfon of the
varning at a distance of no leas than 10 feet. Signe shall he
replaced when they are not readable at a dfstance of 10 fect.

LEAD AREA
CAUTION

Yollow Supervisore Instructions
On Precautions To Observe
(11) When the concentration of airborne inorganic lead
exccade the limit specified in paragraph (c) of this mection, all
requirements of subdivision (2)(4) of this paragraph shall be
complied vith, except the sign shall display the following legend:
LEAD

DANCER

High Concentration of Fume or Dust

Wear Proper Reapiratcr

-15-



APPENDIX A
PEFERENCE DITIIZONE METHOD FOR ANALYSIS OF

LEAD IN AIR AND BIOLOGICAL SAMPLLS

Tha following directione for analysis of lcad are taken {rom
the {{rst part of the report, “The 'USPHS' Mctnod for Determining
Lead in Afr and in Blological Materiols" by Kecran, Byere, Saltzman,
and Hyalop.! Additional {nformation on the reproducibility and

accuracy of tha method ia given in other portions of the report.

1.  REACENTS

1.1 Analytical pradc rcagents are usco. Purification f»
essential wvhen analyring tiological tissues and fluidc becauec
of the very lov levels of lead in these materials; purification
of reagents Day not be required for air samples containing
quantities of lead sufficiently grester than that precent in the
reagent blank. A recagent blsnk saomple s carricd through the
entire procedure with each set of unknown sanples (afr, biological,
or other typc) and its analyred lead content {s subtracted from
cach anslytical result to calculate tlie net quantity of lead in
each unknown sawmple.

1.2 A boiling rod {s used or prevent burping in the flouke
vhen distilling reagents., This is prepared by cutting 3 or 4 o
0.D glaas tubing to a length wvhich {s one cm greater than the

height of the flawk. The tubing fia sealed at a apot about onc

c¢m above the bottom end which s fi;c-poliuhcd but left open.

Before esch ume, the lfquid is shakcen out of the bouttow aection

T¥eenan, I.G., Byers, D., Saltzmwn, B.E., Hyslop, F.L: The "USPHS"

Hethod of Determining lead $n Afr And in Biological Materials.
Aw. Ind, lyg., Assoc J 24:481-91, 19063, -




and the 162! tusctved dn the {louv . An the Piank In heatoed o rtoaly %

«trcam of afr and vapor bubbles fssuen from the open wpace, thuy
providing nuclel for smooth boiling.

1.3 Double-diatilicd water - To distilled water (n an all

borosilicate-glass still add a crystal cach of potassium permanpganat.
and barfum hydroxide and redistill. Use for reagent and biological
sample solutions unless tests indicate that ainple-dintilled water

is satisfactary; eing -distilled water Jo urually adequate for
determinations on air mample.

4

1.4 Ritric Acid, Concentrated ~ Redintill fn arn all borosi-

licate~glass st1ll the ACS reagent grade acid, 69.07% minfmum,
specific gravity 1.42, Usee en electric hcating jacket on the
boiling flask to minimize danger of its brealope, and a bofliny,
rod to prevent bumping, vhich othervise would he severe. Dincard
the {rat 50 rl of distsllate; thic may be combined with the
acid allovwed to remain fn the flask at tha end of the d1rtd)oat o
and uxed for wvanhing glanwware, The reagent in conveniently
diapenned from p szall autoratic burette. Ko preave should I
vned on the stoprock.

1.5 Nitrdic Acdd, 1:99 - Dilute 10 ml of the cedfutilled,
concentrated acid to one liter with doubled-dintilled vater,

1.6 Armonium Hydroxide, Concentrated - Distil)l {n an nll

borosilicate-3lase still 3 liters of the ACS rcugent grade, ?28.9%
minfous apecsfic gravity 0,8957 at 6O°F, fnto 1.9 litern of dovtle
distilled water, contained In a 2-lfter reapent bottle which f.

chilled in an fce Lath., Conttnue the dintillation untdl the bottle




divetoety cairea ©obit

the cuta'viner cnoe deeply fn o the water Lot Teociver, b
drow 11U befoso o dbevont faadne the heat v oave i ndrhondng b
dietiidate, Thts pearent omay b prennaed nea o oo

tony wrnaunia, ueiap o (s owsdboboltic to o aoruh the
sintered glone delfvery tude vilon sxtends o the botton of

yecpent bottle,  The awmonis gas {6 wbrorbed 11 double-dinr 1] te

water until the solJuticn reachsn the depficd npecifac gravity.

1.7 Chleroferm - Use a birnd with 4 staterent o the Jala

that the chluroforn pancer the Arertonn Cheplon; bSecfot, 1o

el onbil iy for are fe dith rone e fa e

batch of chlorotorm rhould be purcbuned (oo piae contalenr:

and ahould be tesated ne followe in the Jaboratary to wabe nure
thet ft {s eatiafuctory for preparsing the dfthizone solut fone,
add a minute quantity of dfthizone to a porticn of the (hlorefon
in a test tube, shake gently, then atopper with a cork, The

faint green color should be ntable 1oy cue dav.  Qur eyperfence

hae Indtonte! that the joocedinen for ool
pre tentnne, tire-consinlng, £
Jonger warvented In view of the commercial cvntlabidl ity of

r1eapent prades.

1.8 Extraction Dfthirone - Disvolve 16 v of diphenyluhio-

catbhasone (dithironc tastmal Kodar Co. No. 0900 or equivilont
v . i '

]

in one liter of chloreform,  Store fn s loown Lottle fn the

refrdperntorn,




1.9 Scandard Dithizone - Dissnlve 8 mg of diphenythio-

carbarone in onc liter of chloroform. Storc in & bruwn bottlc

in the refrigerator but allow to warm to room temperature tefore

using. Age for at lesst one day, then ntandardize as described
in the procedure. Restandardize every {evw wonthu.
1.10 Sodium Citrate - Dissolve 125 g of the 2 NajC i 07.11 11,0
salt in sufficient distilled water to providc a svlutfon nearly
$00 ml in volume. Adjust the ph to 9-10, using a very small

quantity of phenol red indicator solution (strong red color) und

fresh, pHydrion test paper to check the pH., Extract fn a large

separatory funncl with a 100 mg per liter solution of dithizcne
and finally with the extraction dithizone respent until a greca
extract is obvained with the latter reagent. Add a small volurc
of lead-free citric acid until an orenge color (ph 7) appcars.

Extract the cxceos dithirone repeatedly with chloroform until a

colorless extract is obtafned. Remove the last traces of chlorolorn.

1.11 Hydroxylamine Hydrochloride - Diassolve 20 g of the nalt

in dietilled water to provide a volume of 65 ml, Add a few dropa

of m-creaol purple indicator, then add arwonia until the indicutor
turns yellow (pli 3). Add a sufficient quantity of a 47 nolutfon

of sodium diethyldithjocarbomate to conbine with metallic {rvpuritier,
then mix. After a {cv minutes extract repcatedly with chloroforn
unti{l the exccan carbsmate reagent has been removed, as Indicated

by the absence of a yellow color in the final chloroform extract
tested with a dilute copper solution, To the aqucous solution of

the hydroxylamine hydrochloride add redistilled, 6N hydrochloric




acid until the indicator turns pink, and edjust the volume to
100 wl with double-dfstilled water,

1,12. Potossium Cyanidc ~ (Dangert itighly pofaonoun!l)

To 50 § of potamsfum cyanide in a beaker, add rufficfent dintidicd
water to make a sludge. Tranafer the sludge to a separatory
funnel previouely marked to shovw 100 wl volume. Add a small acvunt

of distilled water to the beaker and warm. (Potassium cyanice

coola thas solution as it dissolves, thus retarding the solution

procecs.) Add this warm vster to the eeparatory fuanel but do
not permit contents to excead the 100-nl sark. Shake, then let
stand unt{l the contents come to room temperature. A practicslly
saturated solution results.

1.12,1 Extract the Jead by shaking repecatedly with
portions of the vxtraction dithizone solution until the lead has
been removed. Part of the dithizone ¢issolves in the aqueoun phane
but enough remains {n the chloroform to color it. A green oxtract
indicates that all the lead has bacy completely cxtracted., Moot
of the dithirone {n thc aqueous phase fo then removed by repcated
extractions with pure chloroform, Diluta the concentrated rolution
of potassium cysnide vith double~dfatilled vater to 500 ml. Tt
should not be necessary to filter the solution, {f the dirvctionu
are folloved precicely, Extraction in carried out before dilu-
tion because the higher pH of the dilute solution i lesrn fovorable,

1.12.2 (NOTE: A colorlcuns solution usuully renults
1 above dircctions src followed. Occasionally aping results in
e brown color or precipitate due to polymeriration of hydropen

cyanide.




This does not interferc with use of the reagent {f 1t fn corefuliy
decanted. O)d potacuium cyanidc rcapent may lone encuph strength
to cause insuf{fcient complexing of large amounts of zinc.)

1,13 Ammonta-~cyanide Mixture - Mix 200 m! of the purifjcd

10X potensium cyanide reagent with 150 w) of cintilled amwoniun
hydroxide (npecific gravity 0.9, corvresponding tec 26.4X Ni ) and
dflute to one liter with double-dimtilled water. M the weanurad!

specifiz gravity of the anmmonia {8 not 0.9, unc thz equivalent

volume as calculated from a table of specific gpravity vs, percentape

ammonis.

1.14 5tandard Lead Solution = Dissolve 1.%984 g of pure lcad

nitrate in one liter of 1:99 nitric acid to provide a atrong rntock
solution containing one mg Pb per ml. Pipet exactly 20 rl into
s 500-m] volumetric flask and vrake to mark with 1:9% rftifc ucid
to aive o dilute mtock solution containing 4O vy Pb per mi. (A
standard lead solution, 10 ug Pb/ml, vams atable in 1:99 nitr ¢
aci{d for thrce years,) Prepare a vorking rolutien, containing,
2 yg Pb per ml, just bLefore it fo needed by piprl}lng % ml of the
dilute stock solutfon into a 100-ml voluretric flank and making
to mark with 1:99 nitric acid.

1.3% Phenol Red - 0,1X aqueous nolution.

F.X6 Ashing Add Acid - Dissolve 7% f potansium solfate 1
nufficient yedintilled concentrated nitric act! to make 100 .

117 ¥hite Petrolatum = Supplied $n a plane jar, for
rreasing stopcockn,  To check on the purdty, pot o pinch of thiy

petrolatum {n o beaker, add a few wil)ildtern of the ntandard
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dithizane and svwirl, If the d3thizone Te no lonpesr green sfter o

few wminutes, the paterisd 18 uneatinfactory fo1t phearing stopoedis

z. APPARATUS

2.1 A Beckman Model DU Spactrophotomcter hau been uncd in
thie laboratory since this instrument becawe available in the
1940'u. However, the Beckman Model B and the Bausrch and Lomb
Spectrontc 20 have becen shown to give conparable results for
tlood lead determinations, provided that eppropriate ntandardy
ratione are conducted with each fnstrument. Other laboratorien,
vhose rerults are reported in (hins paper, have presumsbly v
a diversity of available photoreters anuy spectruphctorcters.
our laborstory, 22 x 175 mm matched test tubes are uned In mosgt
spectrophotometric procedures employing the Model DU, which §:
fitted with a tube holder which does not Interferc with the
of the fnatrument with regular cells. These same tubes are ured
in the Fodel B fitted with a test tuhe aduptor. A h-fnch tuh
supplied by the manufacturer, In uscd {n the ousch and Lok
Spectronic 20.

7.7 Borosilicatce glansware fo uned thoughbout the procedare
(except for vacutafncers used for blood sarpling). Arling in
performed in 125- or 250-m) Phillips beakesn. Auvtoratic buretts
are uscd for the addition of momt rvengentn. The extractions are
conducted in the Squibo-type, 125-t1 weparatory funnels wupportod
in electiicnlly operated shakeru provided with timer ewitchen,

The wtopcocks of the weparatory funncle are preaned with whilte

B R
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petrolatum (purchascd {n « glass jar rather than in a matel) can or

tube) unless Teflon stopcocks, which require no greassc, are used,
All glasswarce should be rescrved for trace snnlynis only to avoild

poasible gross contemination.

2.3 Sosk all ashing beakers in a detergent solutfon (Alcnnax
.or Duponol s suliable) immediately after each unage to prevent
eny materisl from drying on the surfaces. Rinse £-10 times with
hot water and ators in a dust-proof drawver or casbiret until necded.
Use the folloving scid cleaning, lead-{recing techniques

iowedistely before the next use of the glasavare: Rinsc the

sshing beakers with s gaturated solution of sodium dichirorate in
concentrated sulfuric acid. Lleave a 1-Z w»l portion in the beaker
or flssk (proportionally less in s smcll volumetric flask!). Add
about 3-10 ml of warm tap weter end allov the hot solutfon to
flow over all inner surfacee to recove the lset traces of preane,
Rinse with three or four portiona of cold tap water., Rinwe with
one portion of efther concentrated 'r 1:1 nitric acid, au preferned,
(This vash nitric acid may be used repeatedly untsl 1t loucn itu
strength) Then rinste successively with three or four portions
esch of tap water, distilled and double-distillcd water., Set

the Leakers upright on the bench and cover with a clean dust-
case or a large plece of f{lter paper (or otherwise protect

from dust). Under no circumstances is plawnsware turpned vpn $de

down to drain on # towel or cheeaccloth placed on a laboratory

bench. Use an oven operating at 105 C if dry glasswarc ie

required.




2.4 Separatory funnels are rinsed with tap water frnedfatoly

after use. 1f a high lead sample was prenent ov {f o vieible

precipitate remnins on the insjde, Jt Ju rinsed with o amall

portion of 1:1 wash nitric actd (which e diucarded), followed

Ly tap watevr. The stoppered funncln are stiged $n douhlededd
Yacks. Jmmediately before ure, stopcocksn are regreancd §i neren
asry. Then the funnelu are rinsed with vanh acfd, four times with
tap water, and four tines vith didtilled water. FKech rinne I
sccomplished by shaking with the stopper, then drainiug throupl
the stopcock with tvo or three turns.

2.5 Spectrophotorcter tubes are rinten four tim:s cach with
top and distilled water f{uuediately after urne. They are placce
upright in & large beaker and dried {n an oven at 105 C, then
atorcd under a dust-cover. Occasfonslly they are c¢leaned with
dichronate~sulfuric actd and nitr{c acdd an dencrthed sbove,

2,5.1 (NOTE: With this method of cleaning glonivar
ve have never encountered cromsv-contomfrst fon frop chiomfum, Toad,
or from any other trace element beiny determined routinely fn thin

laboratory.)

3. ANALYTICAL PROCEDURE

3.1 Waim the sample ash (prepared arn dencribed fu the
following sectfons) with 2 ml of concentrated nityfe acld for
few minuten, then odd 25 ol of diatflled varer, heating on the
hotplate until a c¢lenr solution la obtuined.

3.2 Cool to room temperature. Add to the solutfon fn the




bsaker one ml of hydroxylamine hydrochloride, & wl of sodfum
citrate (10 ml fs required for a urine sample), one drop of

phonol red indicator, and titrate to a strong red color with
concentrated avmonia reagent. Add a few drops cxcess of armong.
to moke sure that the pi is betwveen 9 and 10, using fresh pliydrion
test paper to check the pH.

3.2.1 (MOTE: Phenol red has a weak orange-red color
in strong acid, yellow in veak scid, and a red color in alkaline
solution. Do not mistake the first color for that produced in
alkaline medium!)

3.3 TYransfer the nample quantitatively with double-
distilled vater vinsings to a 125-ml Scuibb seperatory funncl
containing 5 ml of the potsesfur cyanide reagent.

J.A Add 5 m) of the extraction d{th{eone and ahaku two

vinutes, after relassing the {nitisl preasure by momentarily

opening the stopcock of the {nverted separstory funnel, Allow
the chloroform lsyer to acttle.

3.5 Drav off most of the extraction dithirzone into a
aacond funnal containing exactly 30 ml of 1199 nitric acid.

3.6 Add a second 5-ml portion of extraction dfthizone to

the firat funncl and shake as before. AlJow thc layers to weparate

and combine the extrscts in the sscond funnal, Continue this
procces with freah portions of extraction dithizone unti] the
reagent remaine green. A rough estimate ol the load praosont in

the sample may be wade on the basis of 20 ug for esch cherry-red

5-ml extract portion,
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3.7 Shoke the wecond {unnel

for two pdrnteR to trannf et
the lead 1o (he 1:99 nttrte actd layer. Allow the Jaycrn to
seperate, Dincard the chlamieform layer.,

3.8 Shake the nftvic actd aciatfon with approxteately
5 ]l of reagent chiovoforn ance let nettle, Drotn the ettled
chloroform through the stopcock bore an completely as possible
vitliout loas of the aquecun Jayer. Fvaporate the lest diop of
chloroform clinging to the upper nurface of the Jiquid.

3.8,1 (NOTE 1: Start a zaero lead standard at the

beginning of this step by placing 30 ml of 1:99 nturie acdd in

a oeparatory funnel. This zevo lead standard will be uwed o

the spectrophiotometer at yero absorbance for cach nerd

sanplen being analyzed.)
3.8.2 (NOTE 2. T1f the quantity of leod entirated

for any somplc cxceeds the 25 up range of the colorfmetric detes-

mination, pipet an appropriate aliquot of the nitric acid solutjor

at the end of atep 7 Into a clean separatory funnel contafning

of the stopeock, add suflfcient addstfonal 1:99 uitric actd to

make 30 w) tota) volume, and continue with utep B))

3,8.3 (NOTE 3: Start lead standards at thie point
1 required. Add S5-1w) portions of 1:99 nitric acid to ecach of
four sepnvatory funnels, then 2.5, 5.0, 7.5, and 12,5 ml of dflute
stancord Jead solution (2 ug Pb/ml) from a burctie, reupectively

ta the separatory funncle, fiually add the proper quantity of

1187 nttedc acid to make tutal volume 30 wl 3n cach,  Continue

[EXERS

5w} 1:99 nitric acid to minfmire crrors cauncd by possfble Joabiye
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vith step 8.)
3.9 Ad 6.0 r) of (he amsonta-cyanide nixture, exactiy
m} of the estendnrd dithiizone, and aloke two minuten, Allow the

loyers to separate., Drain the chleorofore layer contalning the

lecad dithizonate inte & clesn, dry test tube, and cork the tube

irmediately.

3.10 Decent this solution cavcfully {nto a dry photoreies
tuhe leuving the water behind, If anv water wpotu are via‘tle
in the optical light path, transfer agnin (o anather photometer
tube.

3.11 Set tha spectrophotoreter at a wavelength of 510 nu.

.12 Set the instrurent st zero absorhance using the zero
lerad ntandard solution.

3.13 Yeed the absorbances of the samples end of the reapant
blank.

3,14 Calculate the lead content of each by rultuplydey Lo
abrorlance by the ctandmidizatton factar (whiteh fa the wlop 0!
the standirdizat ton plot In ofaroprars of lead per unft of
abrorbance.) Subtrace the blank value from the pross Jead cortent
of cach sauwple Lo obtain the net awount of lead exprenned in

wicrograms,

SPECTAL MATERIALS FOR BLOOD SAMPLIKG

4.1 Vacutafners, Bectou~DMcekinuon, Ko, 370K, 20-e] or 100)
complete with stoppers are used for blood warpling.  The vacu
tajnern are usned repeatedly and are lead freed by the technique

deseribed previously., Blood 1o pemoved frow the vacutadnern and

»




the wtoppers, after cach use, by soaking in cold cap water. VWhen
no further visible trace of blood rtemning on thesce ftems, they
are sosked overnight 1n tho detergent solution., They arc then
rinsed repeatedly with hot tap water to remove alkaline materiug: .
The vacutaincre are then subjected to the chromic and nitric acid

cleaning procedures, The atoppers are soaked for 20- to 30-ninute

periods, three times, with singlc distilled vater aud finally

three times with double distilled water. The lesd-frecd vacu-
tainers are dried at 105°C, fitted with clean stoppers, and stored
in a draver reserved for them. Layers of cheese-cloth are placed
betweaen the sepsrate layers of vacutaineras and the draver i
sealed with masking taps to prevent the admittance of any dust.
They arc evacusted just before shipment to the (icld. A vacuur
tester {s uscd both in the laborstory and field tc test for lous
of vacuum, which ususlly vill not occur until steppera have beer,
used acveral tices,

4.2 Vacuum Tester, High Frequency, Fisher Cat. No. 1-179,
or equivalent,

4.3 Needles, Becton~Dickinson, Caupe 20, onc and one-lol
inches {n length, stoinless steel, B-D No, 3200 N, As these
necdles sre used repeatedly, check the tips for burra by drawing
thew across the thumb notl. When burrs develop cither disncard the
needlea or file off the burrae. After filing, they muet be e
clenned, Vacutainer ncedlews are soaked In a dilute detergent
aolution, A Becton-DMckinwon Needle Cleancr, Ko, 3200 C {6 uned

to force detergent solutfon and aubsequent rinwe water through




the needles., Neeldes are nubjccted to thorouph rinetng with

dirtilled water., They ave then placed In nrteritubes and clitha

autocloved or heated for two hours 0 o drying oven aperuating
at 180°C. The sterftubes are then fitted with rubher capr.
4.4 Sterfruben, Bectoun-Dickinsan, No, 200 50 with
rubber capn.
4.5 Stfllets for No. 3200 N needlern, 20 Gauge, two and
seven-eights {nches long.
4.5.1 {These DN ftemn ore avatlable {rom the Becteo.-

Dickinson Company, Kutherford, New Jersey.)

COLLECTING AND ASHINRG ELODL SAMPLEY

5.1 Collect o 10-m]l sample of vhole tlaad yussiag a Td
free vacutalner and a sterdlized, rtainlor e ctee]l needie,
the laboratory, transfer the rarple to o vefplod, Jeadofre
125-01 borasilicate Phtllfpn beaker. Yo aliquoting of th
fo peredundble, as wost of the Toad fo present foot ot
Hetermine the vefgplt of the Llood wauple te the noavent
gram, welghing rapidly to nintmire cvapegation, Add 7-md
asnhing afd actd reapent.  Add 7 ml of convontratod nftric acid.,
(Thin anhing system permitn the analynt te tandle a large nuel e
of samplen at s time an the blood clot Lreaks up readfly and
reoothly without bunping and without requicfng the candtant
attentfon of the annlynt.) Place the vamplen on a hotplate
eperating about 130 C and evaporate just to diynesn. After the

water {e driven off In the inftfa)l evaporntion to diynenn, beep
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ths boaker covervd with a lead-frec watchglass to increoac the
reflux sction of the concentrated acid. This scrves to waush
solide dowd f{row ‘the sides to the hotter zone at the hottom, and
elso reducas the amount of scid nueded. Cool the beaker briefiy
‘
end then add succesaive portiona of the nitric ncid renging from
? ml down to 0,5 ml as the ashing procasds. Do not remove the
vatchglaas at any tiwe but wercly slide it back rufficfently tu
facilitate each nevw sddition of the acid. Each time, &8s noon os

the residue becomes light colored, heat on « 400 C hotplatc juct

long anough to blacken tho residue, then remove ond cool the aarple

Throughout the remainder of the saning procedurc, ulternately

heat the sample with s few drops of nitric aci{d on the 130 C
hotplate and boke the rewidse for the few minutes required (e
darken {t on the 400 C hotplate, Finally, the resfdue will reta.n
pale yelluw or light brown (due to iron content) after heating

for 5-10 minuten at the high temperature. Avold cxcess bLoking .t

this stage, as the ash vill becore dJecompomed to a difficulty

soluble form, It is novw ready for solutfon and analysis. Kepoert

resulta as m{lligrams of lead per 100 gramn of whole blood.

6, COLLECTING AND ASHING URINE SAMPLES

6.1 Use lcad-frec, narrow-mouthed, reagent-type, boronfli-
cate, 250-ml bottles provided with standard taper glass stoppers
to collect grab samples of urine, Add 2.0 nl of a 37X formalin
solution as s preservative, shaking the bottle 10-12 timen after

the contribution of the urine to mix the epecimen with the




forwanlin thorouphly.

6.1.1 Alternatively, urine specimens may be collected
in 125-m]l polycthylene bottles contadning as o4 preservative J00-
200 mg of EDTA (acdd form) per bottle, Thin {n convenfent andl
eeonomicnl for ahdpping namplen conefderable dintances.

6.2 11 the uidne sanple §e clear and ordy one or ten &

TH L ekt S M R s b R 0T

old, measvre o 50 m) portion fnto a graduated cylindesr . Howe

1{ the sample {8 older, much ol the Jead may he in a sedincnt or
on the walls of the bottle and rmust be disnolved before alfquotiryg.
Tranafer the entire specimen to a glacsa-ctoppercd graduated
cylinder, record the volune, rinse the sanple Lottle witt three

small portions of concentrated nitric ocid and add thewe

rintdngs to the eylindcer.  #Hiw thoroughly (Cautfon! OJd sanple: e

may feam over.) HNote the total volume end 1erove an allquo
equtvalent to S50 m] of urine for analyntn. Transfer the ol
pertion to a Yesd-free, P9%0-m] barowilicate 1) ps Leavos

n} of yediotdlled concentrated nitr e acfds Fvaponate
Jurt to dryness on o lhotplate operating at about 130 ¢, (ool
add sufffcient nitrfc nefd to motuten the renfdue and cover the
beaker with a lead-frec watehgluss, Heat on the 130 € hotplate
and then alternately bake for o few ninuten and dipent with
vinfral awounts of nitric actd (as descr fhed o the andtdng rethod
for blood) wnt (]l a white renddue rematnn after the fined bt fop
for S-wl minutes at the high teapesature.  The aample fo now
vrendy for nmolution and analysfa, HReport rewnlts an midliprans of

lead per 1iter of urine,
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7. PROCEDURE. FOR AIR SAMPLES

7.1 It i{s convenient to wvash out samples In electrortatic
precipitator tubes with redfstilled ethanol, using a speciul
policeman made with a rubber dimc cut to fit the tube like &
piston, and traneferring the sample through a short scem funnc]
into a 250-ml Phillips beaker; gontly evaporate just do Crynens,
(Ethanol 1s helpful in removing greavy deposits on the walle of
the precipitator tube., Some chemists may prefer hot 1 to 5%
nitric acid to transfer the sample.) Tranuler i{wpinger samples
or membrane filter samples to Phillips beskers. If little asnh
{8 cxpected (usually for fapinger or wmembrane {ilter savples),
ed¢ 2 nl of sehing aid acid resgent. (The presence of this wale
will prevent lons of lead by glaxzing onto the surface of the
boaker during oshing.) Othervice add 1~2 m) nitric acid, [Lvaporate
to dryness, Continue ashing with nitric oscid at a moderate heat
until organics ore dastroycd.

7.2 Disnolve the ash in 2 ml of concentrasted nitric ncid
and distilled vater and then tranwfcr quantitatively to a 100-rl
volumetric flash and make to mark. Pipet a suitable sliquot inta
a acparatory funne), containing about 5 m) of double~-dintilled
vater, add nuf{icient addittonal double-distilicd water to make
the total volune about 25 wl, snd apply the Analytical Procedure,
starting with step 2. In step 3, as the wample in already in o«
scparatory funncel, warely add the cyonjde, The amount of Jead
present in the aliquot may Le eatimated as deacribed in Step 6.

If it {p less than a fev microgramn, an additional alfquotl mny be




odded to the same funnel, and Lhe pll readjusted with arennda.

The extractio., fa then continued, ond extract: corbined with thore

{ 1

collccted previously in the second {unncl, T{ ihr crtimate:

amount of leud exceedn the range of the method (29 rdcreprars),

an aliquot as described in Note 2, step B,

7.3 When calculating the results, make alluwance for
total number of aliquots. 1If convenient, aliquol the reajert
blank in the same manner no that the correction representn the
same amounts of ashing and extraction reagentes an are pre:ent
in the sample. However, the blank correction i5 usually snall
for air sacples. Report results a3 milligrare of lecad per cubi

weter of air.
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