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INTRODUCTION

Within the two year period prior to the start of this study, several cases
of pediatric lead poisoning had been reported in the Oakland arca by the Alameda
County Health Agency's Lead Project. In the project’s "target area’, children
with lead poisoning are invariably found in run-down neighborhoods. In these
neighborhoods, some young children engage in habitual eatingz of non-food sub-
stances (pica), Somc of which contain lead.

A heavily traveled freeway (Highway 17) bisects the Lead Project's "target
area™, and the area is generally composed. of homes ranging in age from 80 to 100
years old. Also, the area is mixed with numerous industrial businesses.

The Agency's Lead Project has screened over 1,200 children for elevated blood
lead levels in the "target area" in West Oakland. The project personnel inves-
tigating the environmental conditions related to pediatric lead polsonings have

been unable, in some cases, to ascertain whether lead-based paint is the only

‘source of poisoning. In some of the elevated lead cases, the children were not

suspected of eating lead-based paint. Tt was suspected that the soil in the play
arens next to the children's homes contained high concentrations of lead and might
serve as a source‘of lead poisoning.

Soil samples were collected from areas adjacent to the homes of the poisoned
children and analyzed for lead content.
OBRJECTIVE

This surface ;oil survey was undertaken for the following reason:

To determine the range and general distribution of lead concentrations

in surface soils in the vicinity of the Alameda County lLead Project’'s

"target ares" and nearby locations.




MATERTATS & METHODS

Approximately 2.5 em. in depth of top soil was collected by the investigators
using a round auger-(2 cm. in diameter} as a sampling device. Plastic bags were
used to store and transport the soll samples.

Sixty-six soil samples were collected from sites in é.nd near the Iead Project
Ares Bs marked on the a.ttac.ﬁed map. Lead concentrations are recorded in parts
per willion (pom). Samples were collected in the general area where three cases
of pica had previously beex-l discovered and in outdoor play areas of children
reported to have had high blood lead levels. Also, sainplcs were collected in the
vicinity of freeways and heavily traveled strests that crisscross the area. The
total sampling area covered approximetely 3 square miles.

Preparatory treatment of the soil sairrples was carried out in the Environmental
lLaboratory as follows: the sa.mples were crushed, sifted through a 0.023 inch
opening mesh screen and dried at 105°C in a forced air oven until a constant weight
was obtained. FExtraction* of lead from the soil was done as follows: <+two grams
of sample were transferred to a 50 ml. centrifuge tube. Twenty ml. of 10% HNO,
were added and the soil was put intc suspension using a glass rod to stir the
mixture. .The sample was placed in & boiling water bath for one hour, shaken and
stirred occasionally. The s0il was centrifuged dovn and decanted qjmntitativeﬁ
into 2 50 ml. volumetric flask. Ten ml. ﬁf hot deionized water was added to the
centrifuge 'l;ube, stirred until the éample .was back in suspension, centrifuged down
and the supernatant transferred into the volumetric flask containing the acid

extract. The washing operation was carried out two more times. The extract was

¥The extraction procedure wé.s based on the method developed by the Afr and
Industrisl HAygiene Laboratory, State of California Department of Health,
Berkeley, CA.
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cooled and adjusted to volume. The volumetric content was mixed and filtered
through Whatman 41 filter paper. ,

An absorbance calibration curve was obtained using Pb standards in L
HNO3 solution. A Model Lo3 Perkin-Elmer absorption spectrophotoueter was used
to perform the analyses 1n *I.:he Environmental Protection Agency's Alameda
laboratory.
RESULTS

Lead values of 66 surface soil samples varied widely, ranging from 28 to
6340 ppm in lead content. The mean lead concentration of the 66 values is 1Lk03
ppm lead. Twenty-two of the 66 surface samples (33%) collected were obtained in
the yards of children reported to have high blood leéd levels., These samples
ranged in lead concentration from 399 to 4181 ppm lead, with a mean value of 10k0
pom. A summary of all samples collected and those collected from the yards -of
children with high blood lead levels is tabulated in Tables 1 and 2 below. Sampling

locations are indicated in Table 3.

Tahle 1 - All Samples

Range of Lead No. of 4 of Average
Content (ppm) Semples Total prm_Lead
0 - 500 ' 18 27.3 : 279
501 - 1000 . 18 : 27.3 763
1000 - 6340 30 hs L 2ké2

’ Total 60 100.0

Table 2 - Yards of Children With High Blood Lead Levels

Range of Lead No. of % of Total Average

Content (ppm) Samples No. of Yards pom Lead

0 - 500 5 22.7 k51

501 - 1000 11 50.0 T80

1001 - k181 _6 27.3 , 2008
22 100.0

Total
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Table 3 - Sample Locations and Analytical Results

Address | Lead Content (ppm)

3rd & Myrtle Streets, Oakland ' ) ” 207
3rd & Cypress Streets, oakland . 78
5th & Pine Streets, Oakland . 928 -
S5th & Magﬁolia. Streets, Oakland 690
fth Street betwesn Brush & "Castro Sts., Oakland 1956
6th St. between Jefferson & Grove Sts., Oskiand 5030
7th & Bay Sts., Ozkland ' 839
7th & Union Sts., Oakland 146
Tth & Adeline Sts., Ozkland kg2
Tth St. between Cypress & Union Sts., Oakland 2987
1475 - 9th St., Oakland ' 990*
10th & Union Sts., Oskland 159
11th & Castro Sts., Oakland 1663
11th & Market Sts., Oakland L6
12th & Adeline Sts;., Oakland 28
1371 - 12th St., Oskland 550%
12th st. beji:ween Linden & Chestnut Stsz., Oakland d 1007
14th & Grove Sts., Oakland : 856
1lth & Center Sts., Oakland (nesr 1i61-1bkth St.) Wl *

1688 - 16th St., Oskland ' 1000%*




Addresa
1620 - 17th St., Oakland
18th & Cypress Sts., Oaskland
764 - 22nd St., Oskland
1070 - 2hth St., Oakland

937 - 2hth St., Oekland

2hth & Peralta sis., Qakland

2hth & Campbell Sts., Oszkland
26th & Cypress Sts., Oskland

P6th & Wood Sts., Oakland

1250 - 28th St., Oakland

28th & Linden Sts., Oakland
28th & Linden Sts., Oakland
28th & Linden Sts., Oskland
28th & Linden Sts., Oakland

28th & Linden Sts., Ozkland

820 - 30th St., Oskland
671 - 32nd St., Oskland
32nd & Ettie Sta., Oakland

32nd & Adeline Sts., Oskland

34th & Beach Sts., Oakland
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Table 3 (cont'd)

Tead Content (ppm)

2028*

3697
970*
9g2*

L3181

237
1928
6340

726
12L8*

1315
1565
1834
17k
2210
697* ;

, g21*

584
1932




Table 3 (cont'd)

Address ' , . e Lead Content (ppm)

3kth & Helen Sts., Oakland
831 - 35th St., Oakland
olig - 35th St., Oakland
862 - 36th St., Oakland

End of Halleck St., 50 yds. east of Smelter, Oak.

End of Halleck St., 100 yds. east of Smelter, Oak.

Under freeway near Beach St., Oakland

Yerba Buena St. between Heven & Harlan, Emeryville

Yerba Buena St. betwesn Watis St. & San Pablo Ave. Emeryville

Park Ave. & Harlan St., Emeryville

Park Ave: & Halleck Sts., Emeryville
Hollis & Yerba Buena Sts., Emeryville
45th & Holden Sts., Emeryville

Beach St. near freesway, Oskland

Peralta St. & West Grand Ave., Oakland

889 Campbell St., Oakland L.
3504 Magnolia St., Oakland
1804+ Adeline St., Oskland

1651 Market St., Oakland

3208 Market St., QOakland

22lg

1988*
580%
399%
259

260
313k

97
328
1604

386
743
1993
2275

3601

h3gx

591*
51l
TTS*




e e . A » [

ft - | -7 -

Table 3 (cont'd)

Address , _ .,°  Lead Content (pom)

2323 Grove St., OaKland 1199%
MacArthur Blvd. between Grove & West Sts., Oakland 5014
MacArthur Blvd. between West & Market Sts., Oskland k199
MacArthur Blvd. between Market St. &

San Pablo Blvd., Oakland - 1356

933 Chester St., Oaskland ‘ 1ho6*

1004 Chester St., Oekland 480

* Addresses at which children were reported to have elevated blood lead levels.
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DISCUSSTON AND CONCLUSION

In general, it is obvicus by viewing the map of the sampling sres that lead
levels are uniformly high near heavily t;.-aveléd freéx;a.ys“ and streets. ILead
fallout from traffic may not be the sole source of high lead in the soil sampled;
howaver, lead in. soil was extremely high immediately adjacent to Highways 17,
580, and MacArthur Blvd.

Fifty percent of the surface soil samples collected in the yards of children
with elevated blood lead levals had lead concentrations ranging from 501 - 1000
pom, with a mean concentration of 780 ppm (Table 2). Over 27% had concentrations
ranging from 1001 - 7+181 ppm, averaging 2008 ppm (Table 2). Over TT% of all soil
samples collected in the yards of children with elevated blood lead levels con-
tained 501 ppm lead or more.

ﬁree Iundred micrograms of elemental lead 1s congidered to be the maximum
daily permissible intake (DPI) from 2ll sources for children. As the average
intake increases above this value, the entire amount cannot be excreted and
accmﬁmla.tion in the body' 'begins.l

Caleculations -based on varicus lead concentrations in soil indicate that a
child would be exc;eeding the maximum dsily permissible intake (DPI) by the
following factors if one gram of soll were ingested:

1 gram of soil containing 500 ppm Pb exceeds the.TPI by 1.6 times,

1 gram of soil containing 1000 ppm Pb sxceads the DPT by 3.2 times,

1 gram of soil comtaining 2000 ppm Pb exceeds the DPI by 6.4 times.

Of course, mltiples of the DFI will vary with changes in lead concemtrations
and ingested quantities of solil.

Chronic pediatric le=d poisoning can be caused by ingestion of gufficient
3

quantities of soil containing high concentrations of 1ea.d.2 Berg & Zappela

reported on a child who became mentally retarded from eating soil gouta.ining




-9-

2200 ppm lead. It was thought that old paint may have been buried in the soil.
Assay values for lead in surface soils obtained as a result of this survey

in West Qakland indicsate that very high lead levels ao exist. The study has

identified an ares whare surface goil hes high lead comtent and is a possible

source of pediatric lead polsoning.
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Figure 1. ©
Refer to Figure 2 for the detailed :

street mvp.
’. ) 2 o

# Soil samples coilectéd from yards of children with confirmed high blood lead levels.

£8 C-500 ppm
& 501-1000 ppm _
A 1001-63L0 ppm .
Heavily traveled streets and highwavs cweeecomms
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