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Criteria for Evaluating Lead Hazard of ?afnted Surfasces

I. Dosace \

Currently some city houstlng and health codes limit the lead con-
tent of surface coverings to 1 percent. Percent by weighet, ecaleculazed
as elemental lead, 1s a good criteria for content of paint per se.
Bovever, this £s not a good criterfa for evaluating the health hazard
present in paint chips from surface coverings of walls, windows,
doors, furniture, and other objects. This conclusion can be supported

.

by the example presented in the following table:

Table 1. Amount of Lead {n Single 2znd Multiple Layers
of Paint vs. Percent-lead Content of ®aint

Painted Surface Covering Lead Content of Paint Chiv
wge. of
 Re. Paint Chis* Percent Anount
Layers (Milligrams) by Wefght Qiilligrams)
1 10mg 12 0.1mg
6 ' 60mg 1% 0.6mg
10 ) 100mg 12 1.0mg

3

Same srea, e.p., 1 square centimater of 1, &, 10 lavers pf)n{nt.

The amount of lead increases as the nunber of layers and hence the

veight of the chips are {ncreascd while the percent lead content temalrs

st 1 percent of the weight of the chip rcgardless of the number of

coats of 1 percent paint applicd. The health hazard for a child
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ingesting & paint chip {8 related to the amount, specifically the

velght, of the lead in the chips he ingests and absords.

In 1956, at a meeting of the Comnittee on Hazards to Children of
the American Standards Association, the recommendation wvas zade that
paints may be considered safe for use on'children's toys, furaiture,
and housing interiors if the lead content does not exceed 1 percent
of the total solf{ds. At that time Dr. Julian Chisolm stated that

"It s essential to vecognize that this recomnendation applics only

208/

to the two or three layers usually applied to a surface, not to -~

pultiple layers'of paint as may be found in deleriorated housing."

.

(Pediatrics, 18, No. 6, Dec. 1956.) °

11. Messuremant .

The amount of lead contained fn a given surface covering is detec-
mined by percent lead content of each layer or coat of paint and the
pusber of coats that have becn applied. A paint chip from the surface
coverihg will have s certain volume--sres x thickness.

It £5 time-consuming and frequently very difficult to determine
the nurber of layers 1# 8 given area of paint or.to measute the thick-
vess of chips from hand paigted surfaces. A given area, however, can
be marked on & surfaee cévering a;d a paint chip having the precise
ares can be removed {reluding all iaycrs of paint down to the wood or

other substrate. The amount of lcad available {n the thrce dimensional

paint chip is the factor determining the health hazard for children.
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The amount of lead {n a single layer or multiple laycrs of a
surface coating can ﬁe measured by wet chemical analysis or by x-ray
fluorescence ani‘lyzcrs (X-R-F). Here the mcaningful units of measure-
nené‘vculd‘be the actual guantity of lead per unit volume.

The X-R-F instruments with radioisotope sources of suitable
energy can penetrate successive layers of paint and measure the
amount of lead lying within the area "vieved” by the instrument.

Here the meaningful units, sccepted by convention, cen be expressed
as amount per unit area (milligrams per square centimeter). Implicic
in such & statement is "area of a given surface covering of & given

thickness."
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PAINT CHIP

MEASUREMENT OF Pb CONTENT

Woed

AN
<\0/ chnted b Height
Vi
Yl
N,

, %W‘ldth
)

Depth
Chemical Analysis X-R-F Anclysis
mg/ unit volume (mg/cma) (mg/cm3)
or . or by convention
mg/ vnit weight of chip . (mg/cmz) .
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I11. Recormended Limit

It {5 recommended that the quantity of lcad in surface coverings

——

with single and multiple layers of paint, should not exceed 0,03 mg/cn?,

Where tﬁis limit {s exceeded the surface covering should be reccved,
covered, or otherwise treated to ensure that the contained lead is nc

longer available to children.

Iv. Rationsle for Recommended Limit .
' Rehoe established that 0.6mg of lead per day was the maxirum

that could be {ngested by an ndhit with no increase in blood lead

level; at this level input exceeded output with a slight accumulation

of body lead burden. A corresponding value for the child was estimaced

p—

to be 0.3mg lead per day from all aources by an ad hoc committee of

pediatricians and biological scientists qualified in the area of pre-

vention of lead poisoning in children.* A range of values for esti-

‘mated average intake of lead per day in the diet is 0.100m; to 0.140=3.

Thus, the ingestion of more than 0.2 mgPb/day from supplercntary

sources, such as paint chips, would result in an intake in excess of

the limicing value recormended for children.
P e

The weight of one and multiple layers of dried interfor house

paint chips have been measured on prepared samples (Table 2.).

* In the manuscript of the report, the maximum dafly limtt for intake
of lead from all sourccs.is referred to as dafly permissible
intake (DPI).

.
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Table 2. Paint Chips, £ 1% Lead Contcnt--Weight Per Unit Area

Range Average
Interior House Paint ng/cnl rg/cn?
1 layer paint 5.2 - 8.0 6.5
2 layers 11,7 - 1.4 13.0
6 layers 37.0 - 40.6 3.8

The lead content for single and multiple layers of 1 percent lead

by weight can be compzred to the limiting value (0.2 mg/day) for

ingestion of lead from non-diet (supplementary) sources (Table 3.).

Table 3. Asvw Bquivelent of Liwitiug Velue
for Supplementary Pb Inzestion

(_Pb content per unit ares ser layer paint:

1% by wgt/per laver)

. chip wft wgt Pb No. of cm? Containing
No. of Layers wg/cm Content Approx. 0.2 mgPb
ng
1 6.5 0.065 3.1
F 13,0 0.130 1.5
) 38.8 0.388 e.5

From Table 3 it can be seen that the limiting value will be excecded

——

1f a child ingests more than 1 en? of a covering of 2 layers of 1

percent lead-bdased interior house paint.

The lead content of a surface covering of dricd paint should not

exceed 0.03mg/ce?, The area cquivalent of the lmiting value for one
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layer of 1 percent interior house paint is 3.1 cm?, The 0.03 m;/cmz,

bowever, does not depend upon the number of layers of paint--e.g.,
many layers of lead free paint may comprisc the greater portion of

the thickness of the surface covering.

Some Estimates of the Quantity of Paint Chips Eaten by Children

2. X-ray simulating an abdominal plate classified clinically as
Grade 3 contained 1 gram of dried paint chips (Dr. Sachs, Chicago);
7 out of 10 abdominal plates showing large amounts of ingested rubbish
by children visiting the clinic had been classified as Grade 3. The
average welight of 69 pnin}/;hfps taken from deteriorated dulldings
in Philadelphia L; 89.6 ll’.g/cx'n"3 consisting of multiple coats some
with high lead content. If the average value is assutied, the 1
gram of dried paint would represent the covering of approximately 11 cal,

b. A child, vith s fecal lead of 180:g, hospitalized for
‘encephaloptthy, vas living in s dweliln; in which the painted surface
was known to contain 9.5 percent lead by weight. Thus, the quantity
of paint chips ingested was approximately 1,900mz. Again, using the
paint chip weight of 90 mg/em? obscrved In Philadelphia, this would
Tepresent approximately 20 em? surface covering. If Philadelphia's
observed maximum value for paint chips was 163 mg/cmz, the area from
vhich the chips were taken would have been about 11.5 em?,

. Examples given in (a) and (b) show that children can ingest

large quantities of paint chips in a relatively short period--one or

two days.

3.C. King
May 197t
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