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Introduction

As atragic legacy of the decades-long use of leaded products on a vast
scale, lead today pervades America’s environment. The result is a nation-
wide epidemic of low-level lead poisoning, an epidemic that is causing
permanent neurologic damage to millions of American children. Recent
studies demonstrate that the long-term consequences of this disease are
profound: children who had moderately elevated lead levels in early child-
hood later exhibited seven-fold increases in school dropout rates, six-fold in-
creases in reading disabilities, and lower final high school class standing.}
These effects occurred even though the initial exposures caused no overt

nauonal measuremenis have been couecwu, mc
aies that well over three muuon prc-x.nom Lnu-

J EE’ g

dren -- mioie than 1 inevery 6 -- have uculgcn ously clevated lead levels. Poor
and minaritu childran ara fhmmmrhnno“u offnﬁtnﬂ ‘\“l tha nrahlam ~nte
CASENE ASRARIV/LAL WwALLAVALW/SR QAR N UIDPIUW l“-l-l] AVAC ALy L -y y VIV VU
across all socioeconomic lines,

The consequences of low-level lead noisoning are devastating notonly

- L e i LA A R g L L

for the affected chlldren and thelr families, but also for society as a whole.
As the Secretary of Education observed earlier this year, reading and writing
skills of the nation’s children remain “dreadfully inadequate” despite a
decade of educational reform. The new data suggest that lead is partly to
blame. By the same token, until children’s lead exposures are substantially
curtailed, the nation will continue to fall short of its educational goals.
The severity of the nation’s lead-poisoning crisis has gone generally
unrecognized for decades largely because the great majority of cases have
never been diagnosed. The effects of low-level lead poisoning, through
severe, are not unique or obvious. Unlike the readily observable signs of
chicken pox, for example, the impairment of intellectual ability caused by
low-level lead poisoning is hard to pinpoint in individual children. Even
when identified, such symptoms overlap with those of a variety of other
biologicai and socioeconomic factors. Oniy recentiy, with the compietion of
sophisticated iong-term studies, was the compeiling association between

LI\.UUJIUOU lcd.(l pomumﬂg and ugmu(.dm ncumloglo xmpdmncmrmgmm

The Toxicity of Lead

In the human body, lead is a potent poison that can affect individuals
in any age group. Children and fetuses are particularly vulnerable, because
their rapidly developing nervous systems are sensitive to lead’s petency as
aneurotoxin. Moreover, children generally are exposed to more lead than are

' Qoo HI Nendlen}an A Qr-hnll D Rnllinnar Al n\lhnn and EN Allrad
(1990), “The Long-Term Effects of Exoosure to Low Doses of Lead in

Childhood,” New England Journal of Medicine, Vol. 322, pp. 83-88.

The federal government estimates
thatwelloverthreemillion pre-school
chiidren -- more than 1 in every 6 --
have dangerousiy eievated iead
ieveis.
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adults, and their absorption rates are substantially higher.

Lead’s specific neurotoxic effects include impairments to 1Q level,
short-term memory, and reaction time; it also impairs the ability to concen-
trate. In adults, low-level lead exposure has been associated with hyperten-
sion in men and pregnancy complications in women, including minor birth
defects,

Once absorbed, iead is stored primariiy in bone. To a iesser degree,
storage aiso occurs in the kidneys and ihe brain, whiie a smaii poriion rcmains
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in circuiation in ihe biood. Lead’s persisience in ihe body is unequaile
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pregnancy and readily transferred 1o the fetug, lead noisoning is, in effect, a

heritable disease.

In the early and middle decades of this century, lead was generally
thought to be harmful only at high doses. Subsequent research, however, has
uncovered a variety of effects at lower and lower levels. This trend has
accelerated within the last few years, as increasingly sensitive analytic
techniques allow investigators to document consequences that persist for
years after initial exposure. Many public health experts now believe thatlead
presents a “continuum of toxicity,” in which the slightest exposure contrib-
utes to an adverse result somewhere in the body.

Because lead causes neurologic damage even at doses that do not cause
overt toxicity, levels of lead in blood are generally used in identifying lead
exposures of concern. The federal government’s Centers for Disease
Controi (part of the Public Heaith Service) is cumentiy reviewing its

e

definition of “iead ioxicity,” which is now set ai 25 micrograms of iead per

FPPRTTINSRY . I PPN Ry X L AUR. ) Ve BESEPUIE B PR £ telo F
UCCLICT U1 DIVLVU (UE/UL), LU 1D CAPRCLICU W wpl a ncw Ucll 1uon o1
haticnne 1N and 1€ ualdl within tha vane Thall @ Bnuisnnman Al Dantnntinn
OCIWELT 1u and 1J Ugyu Wilnin uiC y&ar. 1nc u.o. Environmental Protection
A cancru alana with manu rimhlie haalth avnoarte hac alrandu rarnanisad that
ns\f‘l\r] n.lvl15 VYV ALAE BABCMD yuullv RV CAL LSS \ll\}l\ll Wy 106D auvau] ANASUR ILLLZAANL 1AL
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repon uges the term “low-level lead noisoning™ to denote these levels and the

Even at the 25 uqlgll level, the very limited lead-screening programs
now in place uncover over 10,000 previously unreported cases of poisoning
each year. Indeed, though little recognized by the general public, the scale
of this insidious epidemic makes it among the most common diseases of
childhood.? It is also nationwide in scope, as an analysis of the estimated

numbers of affected children throughout the country reveals. Exposures are

2 Some common childhood ilinesses and their reported 1988 incidence
rates includs:
Lead Poisoning (25+ ug/dl) 11,793
Viral meningitis 6,927
Mumps 4,730
Whooping cough 3,608
Maaclas 2933

Source: Centers for Disease Control. The Centers’ records include
only cases that were identified through screening programs and reported by
n
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endemic in some urban regions, with over 50 % of children under 6 estimated
to have blood lead levels over 10 ug/di.3

As a practical matter, prevention is the only realistic “cure” for iead
poisoning. Available treatments are expensive and painfui, do not com-
pieteiy remove iead from the body, and are poweriess 0 undo neuroiogic
damage. Bui liiile has been done i0 preveni childrens’ exposures io iead
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Exposure Leveis and the
Environmental Reservoir of Lead

Most children are exposed to lead as a resylt of its presence in paint,
plumbing, gasoline, solder, and other products. Over many decades, these
uses have dispersed millions of tons of lead throughout the environment.
And that reservoir continues to grow each year, as the United States uses
another million-plus tons of lead in products such as automotive batteries,
construction materials, gasoline, and other items. Because lead is an
element, no force save a nuclear reaction can transform it into a more
innocuous materiai; once excavated from the earth and distributed in
commerce, iead can exeri iis inhereni ioxiciiy on ihe biosphere aimosi

POUE PRy .. SN JUS NN
INUCIHINCLY .

NE all tha annenna that malbanin tha avicblno mmonernis AF Ancrienmnsantnl
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apphed during the precedmg decades continues to present a hazard. An
estimated 1.2 million children under 6 absorb enough lead from deteriorated
paint to elevate their blood-lead levels beyond 15 ug/dl, with a significant
chance of subsequent neurologic impairment.

—~— Although the pronounced long-term consequences of childhood lead
poisoning have only recently been identified, its more obvious manifesta-
tions have been a focus of concern for decades. As early as 1904, reports of
childhood lead intoxication appeared in the medical literature. Butdueto the
limited diagnostic capabilities of the time, only the most obvious cases were
identified -- those involving high doses of lead resulting in readily observable
effects suchas convulsions,coma, and even death. With the advent of blood-
lead determinations in the 1940s and ’50s, however, it became increasingly
apparent that the probiem was tar greater in scope than had been recognized
previously.

Citing the “epidemic proportions™ of chiidhood iead poisoning,

1O TN 12 o O LT Y

bOllgrcbb first ook action in 1970 io eliminaie dpl’lllldry Source o1 cnuaren s
........... T and Nacad Daolnt Dalonnios Dancnctiae Aat ~F 10714
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and to p'fnhﬂ-\n its nge in areas th@rnht to be accessible to children. Unfor-

223 daavieS wax

tnnmelv 1mnlpmentahnn of kev nrnvncmne faltered hadlv almnet from the

start. Aq a result, two decades later the epidemic persists.

3 Geographical distributions of lead-affected children are described in
Appendix 1.

The reservoir continues to grow
each vear, as the United States uses
another million-plus tons of lead in
products such as automotive batter-
les, construction materials, gasoline,.
and other items.
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The role of paint is even clearer today than it was twenty years ago, for
many other major sources of lead have been at least partiaily controlledin the
interim. For the American populace as a whole, the most significant
reductions in lead exposure have resulted from the phase-down in use of
leaded gasoline over the last fifteen years. But while this step has provided
important benefits in reducing iead exposures for many people, it has done
jittie to aid those chiidren whose pnmary urce of iead is from pamL And

/Of MinoTitics -- are precisely ihe
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A Proposai for Legisiative Action
The massive amounts of information on lead’s toxicity -- boistered by

recent nnamgs on iow exposure ievei effecis -- as wcii as indications of
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Lead Pamt Abatement Trust Fund o be fmanced by placement of a
substantial excise fee on the production and importation of lead. Proceeds
from the fund initially would be devoted to the removal of deteriorating lead-
based paint from the group of highest-risk homes. In addition, a portion of
the monies could be made available for research to develop more effective
lead-removal methods.

The program would be implemented jointly by the Environmental Pro-
tection Agency and the Department of Health and Human Services. It would
contain provisions to enable it to reflect market conditions and, where
possible, accomplish secondary goals of improving housing and creating
employment opportunities by hiring and training workers for abatement
programs. In addition, by avoiding the siow and resource-intensive process

of deveioping a reguiatory appr'oach {0 coniroi coniinuing uses of iead in
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nmdncnv citizenry. Italsoimposes grave handlcans on 1ndlv1dual chlldren
their families, andtheu' communities. For them and for the nationas a whole,
these handicaps will only intensify as the transition to the twenty-first
century’s “information age” continues. By creating a nationwide paint-
abatement program funded by a lead excise tax, America can permanently
reduce lead exposures and bring about a significant improvement in the
health and abilities of the nation’s children -- now and for generations to
come.



1. THE TOXICITY OF LEAD'

Lead’s primary effeci of concer
.,

trnene amd nrocrhanl ~hild n fnr thie affars
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;emporary saaety. Low levels of lead 'expéswe can also
cause kidney damage and high blood pressure in adults.

Upon entering the body, lead makes its way into the blood stream; into
soft body tissue, including the brain and kidneys; and into the “*hard tissues,”
such as bone and teeth.? Blood-lead content is generally considered to be the
most accurate measure of short-term lead exposure. The estimated half life
of blood lead (i.e., the time required for one half of the lead to disappear) is
35days.* While about 50 to 60 percent of the lead entering a person’s body
is eliminated fairly rapidly,* most of the remainder is stored in bone, where
it stays for far longer periods. In fact, lead in bone has an estimated haif life
of about Z0 years.”

Long ihoughi io be ineri, bone-based iead is now iooked on as a doubie

as g slen ciin shine fo feanlf aofelion e st
uircat o i ‘.‘my DUllc b a llvlllg uh&w illal n lbcll wllbluvc w lUKlb
ngconnlta 6 A e i 2 ron ranidly ralsnoa hana_haocad 1and
assauns.” wviany \,Ull\.uuuua, MoOTCOVET, Can rapiluy r€ifas? oGiiC-0asta iCat
hanl- intn tha l-\‘nnrl stream, Fnr avamnla nraonancu r_\nd nctpnmrneic hnth
UAaun 111U Wi U VAQipiv, pivglianvy dai WAUPULUDLD, UVLL
¥ T'ne documeniaﬁon of iead’s toxic effects is immense. Key sources
inahodae r Tavin Qithatanaae and Nie Danictrns {1000\ Tha
inciuGa. nscuuy for Toxic Substancss and Dissass | WSGISUY \19vvj, 408

Nature and Extent of Lead Poisoning in Children in the United States: A

Beportto Congress (Atlanta: U.S. Dep't of Health and Human Services/Public
Health Service), Doc. No. 99-2966, especially Chapters lll and IV; U.S. En-

Vlronmental Protection Agency (19863) Air Quality Criteria Document for

1 mmad Vi mnm Pacmdeornl [ADOLCY Demirncmdiomma | oamd

Leay, VUIh l llllngll IV uunuﬂaun UIbHd&U wnum\ |voo; mm_umw
Poisoning in Young Children, (Atlanta: Deot of Health and Human Services/
U.S. Public Health Service). Excel!' - --view articles include HL Needleman
(1988a), “Why We Should Worry About Lead Poisoning,” Contemporary
m pp.34-56;JMDavis and DJ Svensgaard (1 987) “Lead and Child

Y PRy POV

Uevalopnlelll, m VU] J‘U, pp ﬂsv'auu, nL |‘BUU|U|“d" ‘ l:’oau), l"u
Parcistant Threoat of | ead: Madical and in\mlngmal Ieeune ” Currant Prah-
Melaan T 1300

lems in Pediatrics, Vol. XVIII, pp. 703-76; EK Silbergeld (1 985). “Neurotoxi-
cology of Lead,”in KBlum and L Manzo (eds.), Neurotoxicology (Amsterdam:
Dekker).

2 MR nnhmnwﬂ') GwW Wnthnnll and ID Kannla 11975) “Winatin

LA & S ' winelic

Analysis of Lead Metabohsm in Healthy Humans, Journal of Clinical Inves-
tigation, Vol. 58, p. 260.

2 sy

4 Agency for Toxic Substances and Disease Registry (1988), p. liI-7.

5 Rabinowitz et al. (1976).

Lead makes its way into the blood
stream; into soft body tissue, includ-
ing the brain and kidneys; and into
the “hard tissues,” such as bone and
teeth.
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of which cause demineralization of bone, have been associated with sharp
rises in blood lead levels.” Indeed, lead moves from bone to other parts of the
body readily enough that it may well be an “insidious source” of long term
lead poisoning.®

An important aspect of lead’s menace, therefore, is its cumulative
effect. Even seemingly trivial exposures, if often repeated, can add up to
doses that exert toxic effects.’

And virtually no part of the body is immune from lead. As one recent
analysis put it, “At a sufficient level of lead exposure, virtually all body
systems will be injured or have a high risk of injury.”® While researchers
have not yet discerned the exact biological mechanisms of iead toxicity, they
have extensively documented its effects on anumber of organ sysiems at the
ceiluiar ievel.

The most lmporwu effecis of iead involve distupiio
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Neurotoxic Effects: Lead’s neuro
exposure levels include decreased intelligence, short-term memory loss,
reading and spelling under-achievement, impairment of visual-motor func-
tioning, poor perceptual integration, poor classroom behavior, and impaired
reaction time. Children and fetuses are especially susceptible to these
effects, because their neurologic systems are rapidly developing.'* Growing

®

v [v4 [ P P S, L_2f__. t4nANny ub __ )

7 EK Siibergeid, J Schwariz, and KR Mahaiiey (1588}, “Lead and Os-
o
is:

”
taonarosie: Mohilization of | eadfrom BRonein Mnnnpnns‘_! Women,"Environ-

mental Research. Vol. 47, p. 79.

8 Environmental Protection Agency (1986a), Vol. IV, p. 13-16.

° Agency for Toxic Substances and Disease Registry (1988), p. IV-3.
1 Siibergeid (1985).
12 |bid.; see also, PJ Landrigan (1989), “Toxicity of Lead at Low Dose,”

British Journal of Industrial Medicine, Vol. 46, pp. 593-4.

'3 |n addition to these effects of iow-ievei iead exposure, effects of high-
level exposuiss are also varied, and includs ansmia, brain damags, muscls
palsy, kidnay failure, headache and vomiting, convulsions, and death. These
high-dose effects have been known for centuries. The firstknown clinical ac-
count of lead poisoning comes from the first century B.C., while Hippocrates
offered unconfirmed descriptions two centuries eariier. See HA Waidron
{1973), “Lead Poisoning in the Ancient World,” Medical History, Voi. 17, pp.
301-09, In aighteenth century Massachusetts, lawmakers enactad one of the
country’s first public health statutes after recognizing the health effects of
drinking “rum and other strong liquors” from leaded containers. See CP
McCord (1953) “Lead and Lead Poisoning in Early America: Benjamin

Frankiin and Lead Poisoning,” Indusirial Medicine and Suigery, Vol. 22, p.

207

L2~

4 Centers for Disease Control (1985), p.1.



evidence indicates that the effects of lead poisoning occur before any overt
symptoms appear and often constitute a serious heaith probiem even in the
absence of obvious sympioms.

Several key cpmcnuologlc siudies in receni yeals nave Compcumgxy

(lemonbu‘dwu ulc rdngc Ul lt’}dl S Ullcblb Oilla vuucty Ul pupuuluuns 1€ MU&

v ion e thnt fesearc mrnhass 2 Adnnef,

of ihese stiidics arc reospective, lllcalluls uidi ITSCAITACTS i0Cniy a group

Af ~hildean Aatarmina ll\nur laand |nnn|c and auvalnuata tlnnu- ruameant I-Anltlc
U1 CrisGiTn, GUICTTILIN UiV IVaU Sy QIS UVQILGIL WIVII CUXIVIEL JIVARU

status in an aﬁnmpt o ascertain the e effocteof ?nnr laad d exposure, Altlv\“nh
lead poisoning is often viewed as primarily a disease of the poor, wealth and
social status confer no immunity. Indeed, a recent government study
concluded that children living above the poverty level comprise the largest
category of people in danger of undue exposure.!s
A series of landmark studies on lead neurotoxicity have been con-
ducted by Dr. Herbert Needleman of the University of Pittsburgh and his
colleagues. The researchers collected baby teeth -- which, like bone, serve
as long-term storage sites for lead -- from over 2300 first and second graders
in two suburban Boston school districts. They then categorized the children
according to dentine (tooth) lead levels 7, and identified two groups for
further study: alow-lead group of 100 children who had extremely low levels
and a high-lead group 58 children who had relatively high levels but who had
no symptoms of overt lead poisoning.'*®* Those 158 children were then
evaiuated using an array of standardized and some nonstandardized neurop-
sychologicai tesis.
When ihe resuiis were coniroiied
u
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children in the hl:hpr-lead group were almost four times as hlmlv tohave an
1Q below R0, while none Qf l_hc_m scored ahove 125.1

Also striking were the results of evaluations by the children’s teachers
(who did not know their pupils’ lead status). Using an 11-item scale that
examined classroom behavior, attention, and overall functioning, teachers
concluded that children with elevated lead levels scored significantly worse
than the low-lead group.

Five years later, the researchers re-examined these two groups of
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18 r\gem.y for Toxic Substances and Disease neglury (1900}, P. 140

% For an outline of epidemiological considerations, see sidebar below
and Needleman (1990b), p. 677.
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8 These 158 children were a subset of the 270 children with levels
above 24 or below 6. Others were excluded to avoid possible confounding
faciors such as head injuries, acuie iead poisoning, and variabie iead ieveis
in diffarant taath
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* Needleman (1988a).

= Baiiinger, D, Hi. Needieman, R Bromiieid, and M Moniz {1984}, "A
Al up Chidv ~f tha Aradamin Atainmant and Clacernnm Rahavinr of
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Although lead poisoning is often
viewed as primarily a disease of the
poor, wealth and soclal status confer
no immunity. Indeed, a recent gov-
ernment study concluded that chil-
dren living above the poverty level
comprise the largest category of
peopie in danger of undue exposure.



Cumuiative Frequency Distribution (%)

THE IMPORTANCE OF SMALL NUMBERS

Figure 1 shows the frequency distribution
of |Q scores between the “low lead” and “high
lead” children, and indicates that high blood
lead leveis are assoclated with a left-ward shift
in the overail IQ distribution curve. in addition
to showing that the median IQ deficit is 6
points, these data also illustrate two other key
points: (1) High lead children in this case were
aimost four times as likely to have iQs of less
than 80; and (2) five percent of the low lead
group had IQs of more than 125, while none of
the high lead group did.*

In other words, lead’s effect on a population
as a wholels more dramatic than its effects on
individuals, by affecting the frequency of high
and low scores. The disadvantaged are further
harmed, while the truly gifted are deprived of
their potential.

Highlead ©
lowlead 4

0 e 70 ™ @ W W

Tested Verbal IQ

FIGURE 1
DISTRIBUTION OF IQ SCORES

children.?® The high-lead group had lower IQ scores, needed more special
academic services, and had a higher rate of school failure. Eleven years after
the initial study, a second follow-up was conducted, to determine whether
lead’s effects persist into young adulthood.? The findings were dramatic:
compared to the lower-lead classmates, the higher-lead group showed a 7.4
increase in school dropout rates, and a 5.8 increase in reading disabilities
(defined by scoring two or more grade levels below that expected for the
highest grade completed). The higher-lead group also exhibited lower class
rank and higher absenteeism.

Other researchers have also found effects in epidemiological studies
on lead-exposed children, though some have conducted similar studies and
reported no effects. Allstudies published since 1972 were recently evaluated
using meta-analysis, a technique that allows investigators to pool data across
studies and to draw conclusions as to the statistical reliability of the data
taken collectively.®

After eliminating studies *~~+ failed to meet key criteria such as
adequate sample size, exclusion of acutely poisoned children, and controls
for socioeconomic factors, data from the remaining twelve studies were
pooled. The outcome strongly supports a linkage between low-dose lead
exposure and intellectual deficits in children.

Further evidence of lead’s neurotoxicity comes from a series of
prospective studies, in which investigators measure variables over an ex-
tended period of time into the future. [Recent studies have found notable
effects from prenatal lead exposures at very low levels.?* In fact, one study
found effects from prenatal exposures as low as 6 to 7 ug/dl.»

\ For example, in a study of several hundred children whose prenatal
lead exposure had been determined from umbilical cord blood samples at the
time of birth, investigators found that even moderate lead levels affected the

Children with Elevated Dentine Lead Leveis,” Biological Trace Elements
Besearch, Vol. 6, pp. 207-223.

2" Diagram adapted from HL Needleman (1988a).

2 HL Needleman, et al. (1990a), “The Long-Term Effects of Exposure
to Low Doses of Lead in Childhood,” New England Journal of Medicine Vol.
322, pp. 83-88. Researchers were able to trace and evaluate about half of the
original participants. The others could not be located or refused to participate.
The group that was retested tended to have lower dentine levels, higher IQs,
and better schoolbehaviorreports. As aresult, it seems likely thatthe 11-year .
follow-up may underestimate lead’s long-term effects, since a higher percent-
age of the most severely affected individuals did not participate.

# HL Needleman, CA Gatsonis (1990b), “Low Level Lead Exposure

and the IQ of Children,” Journal of the American Medical Association, Vol.
263, pp. 673-678.

2 For detailed discussion of these studies, see Agency for Toxic Sub-
stances and Disease Registry (1988), pp. IV-8 to IV-13.

25 Bellinger, D, A Levitan, C Waternaux, HL Needleman, and M
Rabinowitz (1989),"Low-level Lead Exposure, Social Class, and Infant

Development,” Neurotoxicology and Teratology, Vol. 10, pp 497-503.



children’s performance on mental-development tests up to two years later.?
Similar outcomes have been found in studies in Port Pirie, Australia and
Cincinnati, Ohio.” In the words of the American Academy of Pediatrics, the
available data have “shown conclusively” that reduction in intelligence and

alteration in behavior occur in children with elevated blood lead levels.?®

In addition to these extremely disturbing findings on the consequences
of lead exposure in children and fetuses, a growing body of research is
showing that low levels of lead also exert toxic effects on adults, including
cancer, reproductive effects, and high blood pressure.

Cancer: The U.S. Environmental Protection Agency has classified
lead as a “probable human carcinogen,” based on data from animal studies.”
Recently, EPA’s Science Advisory Board, which is comprised of outside
experts from industry and academia, formally reviewed EPA’s classification
and endorsed it.3® Researchers are currently comparing lead’s potency as a
carcinogen to its potency as a neurotoxin.>!

\ Reproductive Effects: Experiments on laboratory animals give ample
cvndcnce of lead’s toxic effects on the reproductive system (e.g., failure of
ovulation, delayed sexual maturity, impotence, sterility, spontaneous abor-
tions).32 While there are fewer data on the reproductive effects in humans,
there are numerous reports of an increase in spontaneous abortions, structur-
ally abnormal sperm, and decreased fertility in lead-poisoned adults.>

Effects on Blood Pressure: An additional threat to adult males is
indicated by evidence showing a link between low-level lead exposure and

% D Bellinger, A Leviton, C Watermaux, HL Needleman, and M
Rabinowitz (1987), “Longitudinal Analyses of Prenatal and Postnatal Lead

Exposure and Early Cognitive Development, New England Journal of Medi-
cine, Vol. 316, pp. 1037, 1039.

27 AJ McMichael, PA Baghurst, NR Wigg, GV Vimpai, EF Robertson,
RJ Roberts (1988), “Port Pirie Cohort Study: Environmental Exposure to
Lead and Children’s Abilities at the Age of Four Years,” New England Journal
of Medicine, Vol. 319, pp. 468-75; KN Dietrich, KM Krafft, RL Bornschein
(1987), “Low Level Fetal Exposure Effect on Neurobehavioral Development
in Early Infancy,” Pediatrics, Vol. 5, pp. 721-30.

28 American Academy of Pediatrics (1987), “Statement on Childhood
Lead Poisoning,” Pediatrics, Vol. 79, pp. 457.

2 See 50 Fed. Reg. 46936 (Nov. 13, 1985).

% Environmental Protection Agency, Scientific Advisory Board (De-
cember 1989), “Report of the Joint Study Group on Lead: Review of LEad
Carcinogenicity and EPA Scientific Policy on Lead,” (Doc. No. EPA-SAB-
EHC-90-001), p. 1.

* Research underway at University of Maryland, Program in Toxicol-
ogy.

2 H|. Needleman and PJ Landrigan (1981), “The Health Effects of Low

Level Exposure to Lead,” Annual Review of Public Health, Vol. 1981, pp. 277-
98.

* lbid,
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DETERMINING CAUSE AND EFFECT
THROUGH EPIDEMIOLOGICAL
i STUDIES

Inepidemiological studies, groups of people
are studied In order to determine patterns of
disease. Those patterns are then analyzed
statistically in order to reveal links between a
particular substance and certain health ef-
fects.

Scientists attempting to show cause and
effect through epidemiological studies use
five rules of thumb that, taken together, serve
as a rigorous test of causality. There are:

1. Qrder of precedence, The “cause” must
precede the “effect.”

2. Consistency. There must be broad con-
sistency among data both internally, and
among different studies.

3. Dose-response, Causality can be more
strongly inferred when variations in the “cause”
are associated with variations in the “effect.”

4. Specificity, if the same effect can be
produced by other means, the cause-effect
relationship under scrutiny is weakened. If the
effect can be produced only ¥ **-~ ~cuse, the
relationship Is strengthened.

5. Biological plausibility, Put simply, this
test asks whether, in light of current knowl-
edge of human biology, the cause/effect rela-
tionship seem likely.

All five criteria are met for studies on the
neurotoxicity of lead.



Given the role of cardiovascular
disease as the humber one cause of
death in America, even “small” In-
creases In average blood pressure

are of significant concern.
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high biood pressure.>* Aithough differences between biood-pressure values
were reiatively smaii, the effect nonetheiess is of concern from a public
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3 In a statistical analysis based on a national health survey of 9,932
persons of all ages, one researcher found a “robust relationship between low-
ievel iead exposure and biood pressure” in aduit maies. J Schwartz (1988),
“Thie Relationship Betwesn Blood Lead and Biood Pressure in the NHANES
It Survey,” Environmental Health Perspectives, Vol. 78, pp. 15-22. Arsanaly-
sis of the same datafor males betweenthe ages of 12 and 74, using adifferent
and rather conservative statistical technique, also found a significant linear
association between biood iead ievels and biood pressures JR Landis and

sion of B!ood Prassure on B!oed l_ead Usmg NH.A..NES ! Data,” Environ-
mental Health Perspectives, Vol. 78, pp. 35-42. While the actual differences
in blood pressure inthese and other studies are small, the consistency across
studies is strong w Vic‘tery, HA Tyroler, R Volpe, and LD Grant (1988),
“Summary of Discussion Sessions: Symiposium on Lead-Blood FPressuie
Relationships,” in U.S. Department of Health and Human Services, Environ-

mental Health Perspectives, Vol. 78, pp. 139-155.



2. EVALUATING EXPOSURES TO LEAD

Most public health experts now agree that lead
exhibits a “continuum of toxicity,” where the smallest
exposure can have a consequence somewhere in the body.
This marks a radical departure from the approach to the
problem only a few years ago.

Because most cases of lead poisoning have no overt symptoms,
screening programs are critically necessary to identify children in need of
‘treatment. Unfortunately, screening programs in many cities were curtailed
or eliminated in the early 1980s after the federal government discontinued
funding for such programs, and nationwide data-collection efforts were also
dropped. As a result, estimates of numbers of affected children must be
derived from limited sampling programs, and extrapolated using figures on
other variables known to be related to lead poisoning.

In measuring the amount of lead absorbed by an individual and
determining whether treatment is needed, doctors generally rely on measure-
ments of the amount of lead in the individual’s blood.! Though such
measurements do notreveal the individual’s lifetime history of lead exposure
or the amount that is currently stored in bone, blood-lead levels can provide
a “snapshot” of recent lead exposures.2 Results are generally expressed as
micrograms of lead per deciliter of blood, or ug/dl.

One practical way to obtain some longer-term data for children
involves collecting children’s teeth as they are naturally shed (generally
between ages five and nine). This approach, however, means that parents
must be informed of the need to collect teeth and must agree to participate,
and is obviously inapplicable to adults and older children.

Prior to the mid 1960s blood lead levels of 60 micrograms of lead per
deciliter of blood (ug/dL) or less were generally considered as not dangerous

! Because analysis of blood samples takes up to two weeks, screening
tests are sometimes used to give a preliminary indication of whether further
testing is warranted. The so-called “EP" test, which is a finger-prick test that
gives immediate results, was used as a screening tool for many years. The
test measures the presence of a naturally occurring protein that is produced
at higher levels in response to lead exposure. Unfortunately, the accuracy of
the EP test is limited for blood-lead levels below 40 ug/dl. State of California,
Department of Health Services (1989), Childhood Lead Poisoning in Califor-
pia; Causes and Prevenption, p. 8, 14 (interim report). As a result, it is not

useful in screening for exposures at current levels of concern. Researchers
at the University of Maryland Department of Toxicology are attempting to
develop a substitute test that will serve as a preliminary screening test for
blood-lead levels around 10 ug/dl.

2 While promising, methods of directly measuring the total amount of
lead stored in an individual's body are still undergoing development and are
not yet widely available. See, for example, JF Rosen gt al. (1988), “L-Line X-
ray fluorescence of Cortical Bone Lead Compared withthe CaNa2EDTA Test
in Lead-Toxic Children: Public Health Implications,” Proceedings of the

National Academy of Sciences (USA), Vol. 86, pp. 685-689.

Though suchmeasurements do not
reveal the individual’s lifetime his-
tory of lead exposure or the amount
thatis currently stored in bone, blood-
lead levels can provide a “shapshot”
of recent lead exposures.
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FIGURE Il: RECOMMENDED BLOOD
LEAD LEVELS FOR MEDICAL
INTERVENTION

Figure Il shows the erosion of the rec-
odanized threshold for lead toxicity as
new evidence has emerged through in-
creasingly sophisticated sclentific stud-
les.
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enough to requixe monitoring or ireatment.3 T'nis became an ofﬁciai standard

. 9 Tt ncines scstebiion shiacomnn £l
quL asa lUVUl Ul uuuuc luu GUWI lJl.IUll. DULCVYUL WIULILUIC yoai, I UKT

ed the Dublic Hanlth Cacvica to circnlate o deaft louwraming that
ancu_y ma pl vluplvu UV I UULIL FIVALUE I VALV W VBV UIAW a ULARL X uiat

therachnld fne nnﬂ“n ahonentinn hu a Qh“-fl Ho) An naldl ‘ Withi o ha
ULLMIUIG IUd GHUUL aUA pulal Uy a W GE/ULs. VY AU AIVY JUais un

thrachald fall anmn to 30 nall“ wl'nlp the threchold for outricht lead

nmennma wag cat at 803

In 19’!8, the Public Health Service revised its finding, with 30 ug/dL
as the threshold for undue lead absorption and 70 ug/dL as the threshold for
poisoning.® In 1985 the Service’s Centers for Disease Control (CDC) issued
a statement lowering its thresholds for both excessive lead absorption and
lead toxicity to 25 ug/dL.” And in late 1989, CDC announced that it was
convening an Advisory Committee to update its statement on preventing lead
poisoning in young children, to reflect research findings since 1985. Public
health experts interpret this action as portending another downward revision
of the standard, probably to 15 ug/dl or lower.?

The Environmental Protection Agency has also evaluated lead’s
toxicity in developing regulations under a variety of environmental statutes,
including the Clean Air Act, the Ciean Water Act, and the Safe Drinking
Waier Aci. A 19806 repori prepared as a background aocumem on air

rcgulauons bl[ﬂ(l i0-15 uglul.. as ine range associaied wiih IlClerlUglbdl

3 Centers for Disease Control/Public Health Service (1985), p. 1.
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* Public Health Service, Increased Lead Absorption and Lead Poison-
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(Washingten, U1.S. Denartment of Health, Education, and Walfare, March
1975), p. 1. That document used lead “poisoning” or “toxicity” to mean a
condition showing acute or obvious symptoms; “undue lead absorption” or
“elevated blood lead level” means a level warranting medical intervention but

where cbvious sympioms may not be present.

¢ Public Health Service, Preventing Lead Poisoning in Young Children:
A Statement by the Center for Disease Control (Washington, U.S. Depart-

ment of Heaiih, Education, and Weiiare, Aprii 1578), p. 1.

7 Centers for Disease Control/Public Health Service, (1985), pp. 1-2.
Lead toxicity is defined by two factors: a blood lead level of 25 ug/di together
with an eryihrocyie proioporpnyrin (*EP~) of 35 ugidi. EP is a naturaiiy

ntain that nlave a kka v rols in tha manufacturs of ha, Arlakin
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elevated EP level is one of the earliest and most reliable signs of impaired
function due to lead. lbid., p. 3.

8 54 Fed. Reg. 48026 (November 20, 1989). The CDC convenes such
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Advisory Board concludes that “...there is likely to be no threshold for lead
neurotoxicity, at least within the contemporary range of blood lead levels
(i.e., 1-10 ug/dl).”"* And as another EPA advisory group pointed out even
more recently, "[t]he value of 10 ug/dl refers to the maximum blood-lead
level permissible for all members of these groups, and not mean or median
values."!?

The steady erosion of the accepted threshold for lead’s toxic effects,
coupled with lead’s known biochemical properties, has convinced many
public health experts that lead has no threshold. Rather, the emerging view
is that lead presents a “continuum of toxicity” in which traditional symptoms
associated with high dosage, such as kidney failure and anemia, have their
low dosage counterparts, such as 1Q deficits and decreased nerve conduc-
tion.:?
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¥ Environmentai Protection Agency (1986a), Addendum to Voi. 4, p. A-

4
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¢ 53 Fed. Reg. 31524 (August 18, 1988).

i Environmentai Protection Agency, Science Advisory Board (1989),

p. 11

2 Environmental Protection Agency, Science Advisory Board (1990),
p. 1.

2 ibid, Ses aiso PJ Landrigan {(158_), p. 598.

4 Caenters for Disease Control (1985), p. 3.

"Racause the ‘haceline' level of

lead in blood inthe U.S. nonulation is
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apparently about 10 - 15 ug/dl, it is
virtually impossible to demonstrate
effects of iead at lower biood levels...
the physiological states now defined
as "normal” might actuaily be "ab-
normal” conditions associated with
typical levels of lead in the body. The
hypothesis that people would be
healthier In subtle ways if the aver-
age blood lead level were 1 - 2 ug/di
(or iess) deserves sober considera-
tion...”

Nationai Hesearch Councii(1980),p.137
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3. SOURCES AND PATHWAYS OF
LEAD EXPOSURE

Lead can enter the environment directly, as from
industrial emissions, or indirectly, as when automotive
batteries are incinerated or when dust from lead paint
forms part of household dust. The most critical source of
lead exposure formost childrenis deteriorating lead paint
indwellings; leadfrom gasoline and from drinking water
are also significant. Additional exposures occur through
continuing uses of lead. Eachyear industry produces, and
consumers use and discard, products containing well over
amillion tons of lead. The lead in each of those products
is indestructible.

Because lead is an element, it cannot break down or decompose into
something less toxic. Both pure lead and its compounds are harmful to
humans. Once introduced into the biosphere -- that part of the earth’s surface
and atmosphere where living organisms exist -- lead remains toxic indefi-
nitely.

Lead’s widespread usage and its resulting dispersal into the environ-
ment have been no accident. Its convenient properties have been recognized
from the earliest historical times. Itis malleable and easy to work. Itinsulates
well and does not rust. It alloys readily. Lead compounds make excellent
pigments in paints that also weather especially well. Egyptians in the time
of the pharaohs used lead in omaments and cosmetics.! Chalices made of
lead-silver alloys carried wine for the ancient Greeks and lead piping still
carries rainwater from the roofs of medieval cathedrals. Indeed, the word
“plumbing” is itself derived from the Latin word for lead, “plumbum” (as is
its chemical symbol, Pb).

The United States currently consumes well over one million tons of
lead per year.? A substantial fraction of that amount -- approximately 60%
-- comes from secondary refining (recycling). About a third comes from
primary refining of lead, while imports (primarily from Canada) slightly
exceed exports.> Almost 90% of U.S. lead mining occurs in Missouri, with
some operations in Alaska, Colorado, Idaho, and Montana, as well as very
limited mining in half a dozen additional states.* Major industrial sources
alone dispose of or release 15,000 tons of lead wastes in the U.S. annually,
in forms ranging from placement in landfills to fugitive emissions from fa-
cilities.

1 See HA Waldron (1973), p. 392.

2 Bureau of Mines (1989c) Mineral Commeodity Summaries 1989, pp.
90 - 91 (Washington: U.S. Dept of the Interior) (1988, data converted from
metric tons to short tons; one metric ton equals cbout 2,200 pounds while a
U.S. or "short” ton equais 2,000 pounds).

* lbid.

* lbid.

5 Environmental Protectlon Agency. Offlce of Pesticldes and To:uc
Substances (1989), The ploa ational Perspective

Figure lli. Above, the medieval
chemical symbol for lead. Below, the
modern equivalent.

Pb
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Simply curtailing additional re-
leases of lead does not solve the
problem,; it Is also necessary to take
action to remove existing sources of
lead exposure.

The prevalence of lead in the environment, and the public health
problem it poses, is almost entirely the result of human activity. Ice layers
in Greenland, far from industrial centers, reveal a record of increasing lead
use by humans, with certain phases (the industrial revolution, widespread use
of leaded gasoline) clearly marked in the frozen strata.® The increased
exposure to lead in our society is so pronounced that the skeletons of modern
humans contain 200 times more lead than those of their preindustrial
ancestors.’

From the standpoint of public health and environmental quality,
therefore, the threat posed by lead is inescapably cumulative. Simply
curtailing additional releases of lead does not solve the problem:; it is also
necessary to take action to remove existing sources of lead exposure.
Reducing current lead usage can, however, slow the rate at which the
cumulative exposure problem worsens. Ongoing releases of lead -- whether
through a product’s manufacture, its use, or its disposal -- add to existing en-
vironmental stockpiles. In sum, controlling lead exposures requires a two-
fold approach of both limiting ongoing uses of lead and attacking stockpiles
created by past uses.

Because lead accumulates in the body, all sources that add lead to the
environment contribute to lead poisoning. Some, however, play afar greater
role than others, particularly for children’s exposures. Currently, lead in
house paint is the most significant of these, especially for those children with

1987 (Doc. No. EPA 560/4-89-005), p. 59. The toxics release inventory
program covers manufacturing in the industrial sector (as defined by Stan-
dard Industrial Codes 20 through 39) that employ more than ten individuals
and use more than certain amounts of specified chemicals, including lead
compounds. TRI requires reporting the amounts of substances released

directly to the environment or transferred
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to off-site locations, including gaseous or
particulate emissions to air, discharges to
water, disposal of solid wastes in landfills,
injection into underground wells, or trans-
fer to off-site treatment, storage, or dis-
posal facilities.

Worldwide, annual production of
lead wastefrom industrial sources amounts
to an estimated 1.3 milliontons. JO Nriagu,
and JM Pacyna (1988), “Quantitative As-
sessment of Worldwide Contamination of
Air, Water and Soils by Trace Metals,”
Nature, Vol. 333, p. 139.

¢ Needleman and Landrigan (1981),
p. 279.

7 Environmental Protection Agency
(1986a), Vol. |, p. I-81. This relationship
was first recognized by CC Patterson
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(1980), “An Alternative Perspective -- Lead
T Pollution in the Human Environment:
A}

}e-B. C.-»}= A.D.

AGE OF SAMPLES
Figure IV. Lead concentration profile In snow strata of Northern
Greenland. Source: Environmental Protection Agency (1986a), Vol. |,

p. 1-26.

16

Origin, Extent, and Significance,” pp. 265-
348, in National Research Council, Lead
in the Human Environment (Washington,

DC: National Academy of Sciences).
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Rut other sources also make a notable contribution, Some of these --

1€ contnbufion,

such as leaded amnlme -- are products whase use has fallen in recent vears,

but their legacy of contamination persists. Inaddition, over a million tons of
lead continue to be introduced into commerce in the form of new products
each year; the manufacture, use, and disposal of those products adds still

more lead to the environment.
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was the preferred medinm in millions of homes? The Ipad content of such
paint va_rlex.i, with some -- particularly in earlier vears -- containing as much
as fifty percent lead by dry weight.!° Even as late as 1971, the New York City
Health Department tested 76 different paints and found eight of them to
contain lead concentrations between 3 and 11%.!! Today an estimated three
million tons of lead from paint still remains in dwellings.!?

At one time, the general consensus was that children were exposed to
lead-based paint primarily when they actually ate flakes of the sweet-tasting
productor chewed on readily accessible surfaces such as window sills. More
recently, however, researchers have realized that the primary exposure route
starts with the transformation of lead paint into ordinary household dust.
Children absorb lead by playing in the dust that is contaminated with these
fine particles of paint. Simply by behaving like children, they get dust
particies on their ciothes and hands, and into their mouths.*

Even a weii-maintained home is likely to have some deterioration of
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Screening Program, Boston, MA; Dr. J. Julian Chisholm, Director, John
Hopkins School of Medicine Lead Program, Baltimore, MD.

¢ 'Hearings before the Subcommittee on Housing and Community De-
sl mnnnd ab bt Llaiian
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100th Cong., 2d Sess. (1988) (testimony of James Keck, Deputy Commis-
sioner, Baltimore Department of Housing and Community Development).
See also R. Rabin (1989), “Warnings Unheeded: A History of Child Lead

Poisoning,” American Journal of Public Heaith, Voi. 79, pp. 1668-1674.

10 HI Needleman

3 Centers for Disease Control (1985), p. 7.

Simply by behaving like chiidren,
they getdust particlesontheirciothes
and hands, and into their mouths
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Over 40 million houses containing
leaded paint are the homes for each
successive generatio A

containing leaded paint are the homes for each successive generation of
American children, with 1.97 million of these houses particularly unsound
from deteriorating paint.'*

Lead based paint was also used extensively on exterior applications,
and it too presents a hazard. Particles from exterior paint -- along with air
borne lead from gasoline and other sources -- can settie on the ground. These
particies then mix into the soii and accumuiate with other failing particies
year after year. A recent siudy in Oakiand, California found ihai exierior
palnl had an eveﬁ mgncr dvcrdgc iead COiiu:m ihan paint on interior walls

inn haturnan tha land 1
hiouse’s exterior paint and the blood lead levels of children residing in that
house."’

Lead in snil does not come mlelv from namt The same sources that
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have deposited lead in measurable amounts on Greenland’s icecap spread
dust in the nation's front and back vards each day. In some regions, total soil-
lead levels are alarmingly high. Forexample, amajority of soil samples from
Oakland exceeded 1000 parts per million -- a level that defines materials as
hazardous waste under California law.!¢ The same study also found that a
child’s blood lead level increased an average 4-5 ug/dL for every 500 ppm
rise in front or back yard soil lead level.!” In light of the emerging consensus
among public health experts that blood-lead levels above 10 or 15 ug/dl are
associated with significant toxicity, this exposure source is of obvious
concemn, )

Gasoline

Leaded gasoline was once a major source of lead releases, and lead
from this source undoubtedly still remains in the soils of virtually every
urban and suburban area throughout the country. EPA estimates that the iead
Ievel of soii aiongside roadways can reach 10,000 ppm, or more than eight
times the ievels associated with eievated biood iead ieveis in ihe Oakiand
study.*® Arws aiongsidc 'neaviiy iraveied m‘oan arlcncs - such as bldt:WducS
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iead in soil and dusi.'® Because farm vehicles xuug ran on leaded gmlm\,,

A land i
do so, lead is widely dispersed into agricultural soils
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Data gathered during the first phasedown of leaded gasoline provides

remarkable ewdence of the strong association between blood lead levels and
the use of leaded gas. The Environmental Protection Agency notedina 1986

14 Agency for Toxic Substances and Disease Registry (1988), pp. VI-

i3,V
5 State of California (1989), p. 19.
© Lbid.
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8 Environmental Protection Agency (1986a), Vol. IV, p. 13-5.
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study that ambient air lead levels declined markedly during the changeover
to nonleaded gasoline that started in 1978.% While other factors were simul-
taneously at work (e.g., areduction in the use of leaded solder in food cans),
physicians and epidemiologists observed a strong drop in blood lead levels
attributable to the changeover. Between 1976 and 1980, the period covered
by a national health survey of over nine thousand persons, the average blood
lead level of all respondents fell by 5.8 ug/dL, from above to below the
CDC’s current 25 ug/dL standard (itseif soon to be revised as noted above). %
And in a study of umbiiicai cord biood iead in 12,000 newborn chiidren in
Bosion, dociors charied a iweniy perceni drop in biood iead conieni beiween

oamlme consumption, 7“ Dunng 1989, Amencanq hnm _x_i _ppmxi_m_tely

billion gallons of leaded gasoline containing a total of 880 million grams of
lead.” Pending amendments to the Clean Air Act, if enacted, would ban the
sale of leaded gasoline for motor vehicles by 1991 (with atwo year extension

available for farm vehicles).?

Drinking water
Lead canenter drmkmg waterina number of ways. Atmospheric lead,

or lead leached from solid waste sites, can accumulate in the water supply.
By far the most significant source, however, is lead pipes or lead solder in the
plumbing system. Lead pipes may be present in the water main, in the
connecting service line, or within the home; lead solder may likewise be
found in a variety of locations. Lead is more easily leached by water that is
“soft” (has a low mineral content) and/or acidic (has a low pH). However,
any water can leach lead, especially water that is hot or that sits in pipes for
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6. See aiso Agency for Toxic Subsiances
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21 American Academy of Pediatrics (1987), “Statement on Childhood

Lead Poisoning,” Pediatrics, Vol. 79, p. 458. See also Environmental

Protectlon Agency (1986a) Vol. i, pp. 1-87 through 1-95 for a detaiied
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24 Data from Environmental Protection Agency, “Lead in Gasoline,” for
the quarter 1 July 1989 to 30 September 1989.

2 jbid, (exirapoiaied from quart

2 S, 1630, 101st Cong., 1st Sess. section 216 (1989). Section 211 of
the bill requires EPA to issue regulations prohibiting the sale of vehicle

engines that require leaded gasoline as of 1992. This provision is designed
to curiaii produciion of farm machinery and smaii gasoiine-powered engines,
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Food
» Adults consume an egtimated 3245 microorams of lead each da
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through food. This is the mai

23 ANSNIABe A ama A sasw ssa

&

r route by w ich lead enters adult hadieg

S R

Lead contaminates food through a variety of rontes. Atmospheric lead can
land on crops at any stage of growth, harvest or food preparation. Lead-con-
taminated water used in food preparation or cooking can contribute lead to
the food. Finally, the same household lead dust that gets on children’s hands
and faces can get into food during preparation.

Lead also enters food from lead-soldered cans. In 1979, more than
ninety percent of food cans had lead-soldered seams.” Subsequently, the
Food and Drug Administration has been working with the National Food
Processors Association, the Can Manufacturers Institute, and the major can
manufacturers on a “voluntary phaseout” of leaded solder.* According to
industry statistics, the number of cans with leaded solder in 1988 fell to 5.8
percent of total U.S. production.’® However, recent tests of canned tomato
products by an independent consumers group found that about one quarter

% .. .

of ihe cans iesied coniained iead-soidered seams.** Even using ine indusiry
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@ Agency for Toxic Substances and Disease Registry (1988), p. I-30.
The statistics in this paragraph refer to food cans only; since 1983, soft drink
cans have been made eniireiy without ieaded soider. {Source: Food and Drug

Adminiatratinn 1
AU RSU QLI |

2 Interview with Mr. Pat Lombardo, Associate Director for Contami-
nants, Division of Contaminants Chemistry, Center for Food Safety and
Appiied Nutrition, Food and Drug Administration.

31 Can Manufacturers Institute, letter dated March 28, 1989, to Mr. Jerry
Burke, Acting Director, Office of Physical Sciences, Center for Food Safety
and Applied Nutrition, Food and Drug Administration.
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3 Source: Can Manufacturers Institute.
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Manv workcrs experience occupational exposures well above govern-
ment standards, as do communities near primary and secondary smelters.>
Individuals living in the vicinity of such plants -- or of formerly operating
plants -- may receive particularly high lead exposures.’

These continuing uses of lead are supported by federal tax policy:
domestically mined lead has long benefitted from a 22% depletion allow-
ance;and continues to do so today.” Interestingly, though lead consumption
in the Un\ltcd States has decreased over the past decade, it has increased
throughoutqmch of the rest of the world.*®

i\gtoabatteries: The principal public healt‘h lh_reat_ fron‘\ lea(! i.n
batteries stems from their manufacture and disposal, rather than from their
use. Whiie 80% of automobiie batteries are recycied, the remainder forms
the predominani source -- aboui 63% -- of the iead in municipai garbage, and
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landfills and incinerated nnder conditio
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tion, brass, coverings for power and communication cables, in glass (primar-

Other: Other continuing uses of lead in commerce include ammuni-
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* Bureau of Mines (1989bj, p. 5, Tabie 5 (1988 annuai data). This
ratannns insliidae athar larma etarana hattarine ae wall siinh ae far athar
CaAaioyUiy iiuluos Uit 1IaIys Siuiays vaisiics as wonn, Sutil ads iUl Uuist

vehicles and computers.

% See Bureau of Mines (1988), Impact of Existing and Proposed
Begquiations on the Domestic Lead industry, pp. 10-13.

3% Fnvironmantal Protection Agency (1986a), Val. |, p. 1-49 (ngting

residence nearalead smelterasthe smgle hlghest intensity pathway for lead
exposure by children).

38 Bureau of Mines (1990b), “Mineral Industry Surveys: Lead Industry
in November 1989,”p. 1 (citing statistics from the International Lead and Zinc
Study group indicating the lead metal consumption in the “western world”
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39 Enwronmental Protection Agencv (1989b) Qha[agtgnzang_n_at
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Proiection Agency), Doc No. EPAB30-SW-83-015A), pp. 1 & 8i.

4 Recently introduced federal legistation would bar disposal and
instead mandate recycling of all lead-acid batteries. H.R. 3735, section 107,
101st Cong., 1st Sess. (1989).

An estimated 138,000 tone of auto-
maoblle battery lead was discarded in
1989.

[\N]
-



ily for color TV tubes), pipes and other extruded products, radiation shield-
ing, and sheet lead as a sound-insulation material.** Other uses included
solders, pigments, and plastics.*> As with batteries, when lead-containing
consumer items are discarded into municipal incinerators or landfills, that
iead may be reieased into the environment.

Finaiiy’, it is worih noting ihat alihough iead paint has been banned for

household uac, it M.lll has llliﬂly oiher appm.auom Lead pam( S uuraoully
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cutdoor installations such as bridges, and it is still used extensively for those
nIrmnNeae
purposes,
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4' Bureau of Mines (1989b), p. 4, Table 5.



