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Bureau of Community EnviTonmental Managemend\

Criteria for Evaluating lead Hazard of Painted Surfaces

1. Desage

Currently some city hausing snd health codes limit the lead con-
tent of surface coverings to 1 percent. A!trccn: by weight, calculated
as elemencal lead, {s a good criteria for content of paint par ss.
Hovever, this is not a good erfteria for evaluating the heslth hazard

present in paint chips from surface coverings of walls, viadous,

‘doors, furnf{rzure, snd cther objects. This conclusion can be supported

by the example presented in the following table:

- i -
Table 1. Amount of Lead in Single and Multiple Layars
of Paint vs. Parcent Lead Content of Paint
Painted Surface Covering lesd Content of Peint Chio
wgt. of -
_Ro. - Paint Chis* Percent -Amount . —
Lavers _Quilligrams) by Weight Qilligcams)
: 10eg 12 0.1xg
6 © 60ug 1% 0.6mg
10 ' 100mg 12 . 1.0mg
+
3 .
S5ame avea, e.g., 1 square centimeter of 1, 6, 10 lavers of paint. i

The sacunt of lead increases ar the nusber of layers and hence the
wefght of the chips are increaned while the parcent 1ead content remaing
st 4 percent of the uveight of the chip regardless of the number of

coats of 1 percent paint spplicd. The health hazard for a chilé
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ingesting a paint chip L{» related to the grount, specifically the

weight, of the lead I{n the chips he f{ngests and absarbs.

In 1556, at a meeting of the Comnittee on Hazards to Children of
the Amerfcan Standards Association, the recommendation was made that
paints mey be considered safe for use on.chudun'l toys, furniture,
and housing 1nu'rior:- if the lead content does not axceed 1 percent
of the total solids. At that time Dr. Julisn Chisoclm stated that

"It {s cs;gntlal to recognize that this recomnendation applies only

2861

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

sultiple layers of paint as may be found {n deteriorated housing.”

(Pediatrics, 18, No. 6, Dac. 1956.) °

I1. Messuraman:

The amount of lead contained in a given surface covering is deter-
mined by percent lead content of each layer or coat of paint and the
‘Bumber of coats that have been applied. A paint chip f;:n‘r.hc surface
coverihg will have s certain volume--sres x thickness.

It {5 time-consuming and frequently very difficult to determine
the tumber of layers in a given area of'paint ar.to mcasure the thick-
ness of chips from hand painted surfaces. A given area, ho;w_;, can
STes can be removed frcluding all iayen of paint do\}n to the wood or

other substrate. The scount of lead available in the three dimensional

paint chip {s the factor determining the health hazacd for children.
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The amount of lead in & single layer or sultiple layers of a
surface coating can be measured by wet chemical analysis or by x-ray
fluorescence analyzers (X-R-¥). FRare the mcaningful units of measure-
ment unuld.bc the sctual quantity of lead per unit volume.

The X-R-F instruments with radioisotope sources of suitadble
energy can penetrate successive layers of paint and measure the
smount of lead lying within che area "viewed” by the instrumenc.

Here the mesningful units, sccepted 'by convantion, can dbe expressed
as smount p;i unit ares (milligrams par square centimeter). Implicit
in such a statement is "ares of & given surface covering of s given

thieknés:."
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The amount of lesd in a oiu;l; layer or aultiple layers of a
sutface coating cen be measurad by wet chemicasl analysis or by x-zay
fluorescence analyzers (X-R-F). Rere the mcanlngful units of measur:
went vould.bc the actual quantity of lesd per unit volume.

The X~R-F instruments with radisisotope soureces of asultable
energy can penetrate successive layers of paint and measure the
ancunt of lead lying vithin the ares "virved" by the instrument.
Here the seaningful units, accepted by convention, ean be expressce
as amount pc} unic ares (milligrams per square centimeter). Implic:

in such a 3ta:¢men:.tl “sres of a given surface covering of a given

thlekn;xs."

R i vt b 1o i s
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PAINT CHIP

MEASUREMENT. OF Pb CONTENT

bee Height

Chemica! Anolysis X=R-F _Analysis
mg/unit volume (mg/cm?) ' (mg/em3)
- or . or by convention
mg/unit weight of chip . (mg/cmz) ¢
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Table 2. Paint Chips, £ 17 Lead Conten:e-leizhr Per Unir Ares

Range Average
Interior House Paint wg/eal g femd
1 layer paint - 5.2 - 8.0 6.:
2 layers 11.7 - el 13,0
6 layers 37.0 - 40.6 38.8

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

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

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

Tuble 3. Aves Equivaleal of Liwiiiug Vaiue

for Supplementary Pb Ingestio:

(Pb content per unit ares per laver paint:

1% by wgt/per laver)

- Chip Wgt wgt ¥o. of cul Containing
No. of Layers ng/cm Content Appres. 0.2 mgPb
L. |
1 6.5 0,063 3.1
2 13.0 0.130' 1.5
6 0.8 0.388 0.5

Froa Table 3 it can bde seen that the limiring value will be exceeded

4f a ehild Snpests more than 1 em? of a covering of 2 layers of 1

percent laad-based interfor house point.

The lead content of & surface covering of dried paint should not

execced 0.03 ma/er-\z. The area equivilent of the limiting value for one
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layer of 1 percent interior house paint s 3.1 ecm?, The 0.03 eg/cm?,

however, does not depend upon the number of layers of painte-e.g.,
many layers of lesd free paint may comprise the greater portion of

the thickness of the surface covering,

Some Estimates of the Quanticy of Paint Chips Faten by Children

8. Xeray simulating sn abdominal plate classified clinically as
Grade 3 contsined 1 gran of dried paint chips (Dr. Saschs, Chissgo); .
7 out of .10 sbdominal plates show.ing lazge amounts of ingested vubblsh
by children visiting the clinic had been classified as Grade 3. The
average weight of 69 paint chips taken from deteriorsted buildings
i in Philadelphis is 89.6 rg/co? consisting of sultiple coats some
wvith high lesd content. x? the lvcra;é value 43 assuvied, the 1
gracm of dried paint would represent the covering of spproximately 11 cnl,
b. A child, with a fecal lead of 180mg, hospitalized for
_'cncephnlopnthy. vas iivinz in & dwnlitn; in which the painted s;}rhce
was known to contain §.5 percent lead by weight. Thus, the quantity
of paint chips ingeszed vas approxieately 1,900mg. Again, using the
paint chip weight of 90 n;/cuz observed in Philadelphis, this would
Tepresent approximately 20 ¢m? guzface é;vering. 1f Philadelphis’s
obscrved saximum value for paint chips was 16D ng/cn?, the actes from
vhich the ehxp; vere taken would h;ve been about 11.5 em?.
Exanples given in (a) and (b) show that children can ingest

large quanticies of paint chips in s velatively short period--one or

two days.
B.C. Xing

May 1971
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