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Leeds, Alabama, had elevated blood lead values as defined by the Centers for
Disease Control. A Secondary cbjective was to determine the extent to which
behavioral, demographic, and other potentially confounding factors were

correlated with lead éxposure. A door-to-door Census survey was conducted in

were analyzed for lead, erythrocyte pProtoporphyrin, hemoglobin, and
hematocrit. 1In addition, parents/guardians of participants were interviewed
to identify independent or pPotentially confounding factors that might
influence the lead concentrations.

Among 81 children studied the mean blood lead value was 6.96 micrograms
per deciliter (mecg/dl), with a range of 3 to 16 meg/dl; 85% of the values were
below 10 meg/dl. A multivariate linear regression model identified the
following factors as being associated with an increased blood lead value:
living in the study area south of the site, lower household income, living
closer to the factory, having a shorter duration of residence, and Placing a
toy or blanket in the mouth. Using a logistic regression model, living in the
Study area south of the site, staying home during daytime hours, carrying a
toy or blanket Quring the day, living in a household where income was below
the median level, and having a longer duration of residence were associated
with hav?ng a blood lead concentration in the upper 15th percentile
(>10 meg/dl) .

The authors recommend that children at risk of exposure to lead be tested
and provided appropriate follow-up and that opportunities for exposure to dust
should be minimized for young children who put objects in their mouths.
Remediation efforts underway at the lead reclamation factory to minimize
fugitive air emissions should be maintained so that monitoring shows
consistent compliance with ambient air lead standards.




INTRODUCTION

This study was undertaken in August 1989 by the Alabama Department of
Public Health (ADPH) , with funding and technical Support from the U.§. Public
Health Service, Agangy for Toxic Substances and Diseage Registry (ATSDR), to

defined as elevated by the Centers for Disease Control (cpe) (1). 1In
addition, blood lead values >10 mcg/dl, the level of concern noted by ATSDR,
were examined (2). Citizen concern about a local Bource of lead pPollution had
focused on ILCO, a battery lead reclamation plant listed both on the Superfund
Nhtionalipriority List (NPL) and as a Resource Conservation Recovery act
(RCRA) site.

Because of high air lead values detected in late 1983 ang early 1984 via
monitoring by the Jefferson County, Alabama, Department of Health (JCDH) , the
JCDH offered blood lead S8Creening to a self-referred sample of Leeds residents
of all ages in February 13534, Based on SCreening results, the JCDH concluded
that "an imminent health hazarg does not exist in the study area. However, a
health hazard could develeop if ambient air levelg are not reduced to meet the
national air S8tandard of 1.5 mcg/cubic meter of air" (Appendix 1). The
results of that 8Creening effort Suggested that, ameng the tested children,
those residing within 1 kilometer (0.6 mile) of ILCO had higher blood lead
values than thoge residing farther away.

neurotoxin, the perception by some citizens that a higher proportion of Leeds
children had learning disabilities than children in the Jefferson County
School District as a whole algo contributed to concern about untoward lead

children aged 9 through 71 monthg who resided in two neighborhoods near ILCO,
had evidence of Tecent lead exposure at elevated levels.

The objectives of this study were to (1) assess evidence of bioclogical
éxposure to lead through the analysis of venous blood of children and (2)
determine the extent to which behavioral, danogruphic, and other Potentially
confounding factors (including duration of residence and distance from ILCO)
were correlated with lead exposure.

BACKGROUND
History

Leeds, Alabama, ig located approximately 17 miles east of Birmingham and
lies predominantly in Jefferson County. Census figures for 19g4 Placed the
Population at 9,425, The median age of residents in 1580 was 29.8 years. The
econcmy of Leeds centers around the manufacture of durable goods (accountxng
for the employment of nearly 33% of the work force over 16 years of age) and
retail trade.




Risk of Human Exposure

Increased blood lead values, especially in young children, may be
asscciated with exposure to soil containing high concentrations of lead
(usually >500 PPM (mcg/g)) (1), or air concentrations of 1-5 mcg/cubic meter
(3). Although children absorb ingested lead at 4 greater rate than adults,
relatively little is known about the deposition of airborne lead in children
because of the lack of data on pediatric respiratory aerosol physiology (4).
Once deposited in the lower respiratory tract, lead is almost Ccompletely
absorbed (4). The effects of exposure to lead, however, do not appear to
depend on the route of entry; rather, they are correlated with intermal
éxposure, usually measured as blood lead levels (4). Lead toxicity is evident
Principally in the red blood cells and their Precursors, the central and
peripheral nervous Systems and the kidneys (2). Various degrees of
biochemical and organ system effects have been cbserved, depending on the
leva% of expo?ure. Of particular concern are behavioral and developmental
problems (5-9) .

Young children have greater potential exposure to lead than older persons
because their normal hand-to-mouth activities introduce many nonfood items
into their bodies. 1In addition, they absorb and retain more lead on a
unit-mass basis than adults, and their bodies metabolize and store lead
differently (2).

METHODS

Study Design

The specific aim of this study was to determine recent lead exposure, as
measured by venous blood lead values, of children aged 9 through 71 months who
resided in two residential areas close to ILCO. The study focused on young
children because they are likely to have higher lead @xposures and are more
Susceptible to the adverse effects of lead. Measurements were made in August
1989 just prior to the start of the school year, since the potential for
out-of-doors contact with environmental lead during the previous 60 days would
be maximized.

Data were collected in two phases. The first phase was a door-to-door
census survey of all buildings located in the study areas. On the basis of
inspection and interviews, buildings were classified as residences,

inesses, churches, or as vacant. Length of residence, age, and gender were
recorded for all residents of households in which children aged 9 through 71
months lived.

The second phase consisted of the collection of a venous blood specimen
and an interview with each participant’s parent or guardian to record
additional environmental, occupational, aphic, and behavioral risk
factors thought to influence blood lead levels. A 60-day residency
requirement was included 80 that blood lead values would reflect exposures
incurred while residing in the study areas. Blood specimens were analyzed for
hemoglobin, hematocrit, erythrocyte Protoporphyrin, and lead.

Site Selection

On the basis of the environmental data, the lead eéxposure pathways of
likely concern in Leeds were inhalation and soil/dust ingestion. Residential
areas of potentially highest risk were those closest to ILCO where stack
and/or fugitive emission lead fallout may have occurred. Two residential
areas proximal to ILCO were targeted for testing (Appendix 9). Area A
consisted of residences lying to the south (Leaf Avenue and adjoining streets)
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interviewers were trained in administering the Questionnaire. Supervisors made
Spot checks for Completeness and accuracy during the interview phase of the

Venous blood Specimens were obtained by two trained pediatric
phlebotomisgt Prior to the parents’ /quardiang’ answering the questionnaire.
Venous blood was drawn into a 3.5 ml Vacutainer tube with EDTA anticoagulant

questionnaire angd consent form. Vacutainer tubeg were placed upright in racks

and refrigerated as soon as blood Specimens were drawn. Specimens were logged

onto a master inventory sheet and were transported daily to the Bureau of

Clinical Laboratories of the ADPH in Montgomery. Thig laboratory, certified

Proficient in blood lead and erythrocyte Protoporphyrin analysis by the Coc,

determined the values of lead, erythrocyte Protoporphyrin, hemoglobin, andg
14).

Environmental Samples
No additiocnal environmental sampling was done during the survey.

Privacy and Notification

be reported only as aggregate data and their analysis. The individual records
are maintained as nondisclosable records under Code of Alabama 197s, Section
41-13-1.

Individual bioclogic test Tresults were provided to the pParents/guardiansg
of each subject when the results became known. 1n early September 1989,
parents/gquardiang received letters from the Alabama Department of public
Health with results and recommendationg concerning individual tests (Appendix
15). The letters included the telephone number and address of the Principal
investigator. Copies of these letters were also sent to the physicians of
record reported by the parents/guardiang when registering for the interviews.

Data Analysis

for accuracy. Statistical analyses were performed using SAS (SAS Institute,
Inc., Cary, NC 27512-8000) and Bpi-Info (Epidemiology Program Office, Centers
for Disease Contzrol, Atlanta, Ga 30333) software. In univariate analysis,
odds ratios and 95% confidence intervals were used to determine associations
between blood lead levels dichotomized at the 85th percentile (<9 meg/dl) and

aphic and behavioral variables of interest. Independent variables not
dichotomous by definition were either dichotomized at the median value or at
Some logical value, such as grade 12 for level of educationm. Missing or

values were excluded when computing odds ratios. Distance of

residence from ILCO was estimated from a municipal map on the basis of
consecutively numbered 400-foot radiusg concentric grids centered at ILCO.
Chi-square statistics were used to Ccompute p-values for categorical data and
t-tests for mean values of continucus data.

A multivariate linear regression model was developed to assess how well
the demographic and behavioral factors could Predict the Cbserved lead values.
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each respective area. Participating and nonparticipating children were
statistically comparable with respect to gender (43.2% (35/81) versus 50.0%
(10/20) male, p = 0.58) ; mean age (3.6 versus 3.6 years, p = 0.98); and
within each area, mean residential distance from ILCO (area A: 4,384 versus
4,684 feet, p = 0.42; area B: 2,748 vd. 2,932 feet, P = 0.56) (Tables 2 and
3). Racial data were not collected during the census and thus were not
available for nonparticipant; S (6.2%) blacks participated in the study.

Laboratory Results
Hemoglobin and Hematocrit

Sufficient blood was available to measure hemoglobin and hematocrit for
80 of the 81 participants. Among these 80 children, 78 (97.5%) had hemoglobin

values within the range considered normal (>10.4 g/dl). values ranged from
10.0 to 13.4 g/dl (Table 4), and hematocrit ranged from 30.2% to 39.4%.

Lead and Erythrocyte Protoporphyrin

None of the blood specimens from tested children had evidence of elevated
blood lead, lead toxicity, or risk classifications II, III, or IV, as defined
by the CDC. The median blood lead value of the 81 participating children was
6 mcg/dl; the mean, 6.96 mcg/dl; and the range, 3-16 mcg/dl (Table 5).

The mean lead values of males and females were statistically similar
(7.29 vd. 6.72 mcg/dl, respectively; p = 0.37). The five black children had a
significantly higher mean lead value than the 76 white children (10.0 versus.
6.76 mecg/dl, respectively; p = 0.012). The mean lead level was also higher
for children in area A than for those in area B (8.04 versus 6.45 mcg/dl,
respectively; p = 0.018). The highest mean lead value (9.40 mcg/dl) occurred
among children 2 years old (Table 8

Two (2.5%) children had erythrocyte protoporphyrin levels over 34 mcg/dl
(35 and 36 mcg/dl, Table 7) ; both children had normal hemoglobin and lead
values.

Data Analysis

The univariate analyses demonstrated that several demographic and
socioceconomic status indicators were associated with having a higher lead
value. These included being black, having a household income below the
median, staying at home during play hours, carrying or mouthing a toy during
the day, having no high school graduate in the household, having a smoker in
the household, having a longer duration of residence, and residing in area A
(Table 8). Univariate odds ratios less than two were seen for being male,
being younger than the median age, living closer than the median distance from
ILCO, and residing in a home older than the median age of surveyed homes
(Table 8).

Some of the measured factors which on univariate analysis were not
associated with having higher lead values included household occupation (no
families with current ILCO employees entered this study), adult hobbies,
history of house painting, presence of a garden and/or consumption of garden
vegetables, use of Clay pottery or cpen cans for storing food, presence of
household animals, location in which the child spent his/her daytime hours,
daily duration of outdoor play, washing hands before eating and sleeping and
after playing outside, thumb sucking, nail biting, and pPica (data not shown).

The initial multivariate linear regression model was a 20-variab;e model
(Table 9), developed on the basis of 72 records (deleting 8 records with
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living in area A, living in a home with a household-income below the median
incaya, Carrying a toy or blanket during the day, staying at home during the
daytime, and having a longer duration of residence.

DISCUSSION

The high overall participation rates during both phases of the study
reflected interest in the community in determining whether children living
close to ILCO were unduly exposed to lead. It is difficult to Project how
nonparticipation might have affected this study.

Since no current ILCO employee households participated in the study,
inadvertent importation into the home of lead-laden dust from the worksite
could not be evaluated as an influence on the cbserved lead values. Although

A higher proportion of eligible children in area A, where the mean lead
value was higher, did not participate. Factors that influenced participation
Were not known, but the overall gender and age distributions of participants
and nonparticipant were similar, as was the mean residential distance from
ILCO of both groups within each area. The racial composition of non-
participants was unknown, and race was cne of several variables associated in
the univariate analysis with higher blood lead levels. It is thus possible
that more complete participation by one racial group or another might have

The primary goal of this eéXposure survey was to determine whether
children residing close to ILCO had blood lead values currently thought to be
elevated. The observed distribution of blood lead values fell below the leve
currently defined by the CDC as elevated (>25 mcg/dl) (1). Only cne child had
a value >15 mcg/dl, and 85% had values <10 mcg/dl. Although current national
data on blood lead values in children are not available, data for 1976 throug
1980 from the Naticnal Center for Health Statistics showed an average of 15.0
mcg/dl for white children aged 6 to 35 months and 14.9 mcg/dl for white
children aged 3 to 5 Years (10). The average blood lead value observed among
the children in this study was 6.96 mcg/dl. Thus, there was no evidence
suggesting excessive lead exposure among the children studied. Consistent
with previous national observations (10), children close to 2 years of age
showed the highest mean lead values.

The second goal of this Study was to determine the extent to which
behavioral, demographic, and other potentially confounding factors were
correlated with lead exposure. Several factors were common to both the linea
and logistic regressicn models, even though the models were designed to
estimate parameters that were quite distinct from each other. Living in area
A was shown in the logistic regression model to be a risk factor for being in
the upper tail of the lead distribution. 1In addition, the linear regression
model identified area as the independent variable with the most impact on the
mean blood lead value. Although the linear regression model predicted an
increase in the mean lead value (from area B to area A) of 4.87 mcg/dl, the
observed mean difference was 1.59 mcg/dl. This observed difference, although
statistically significant, is not likely to be of discernible clinical

inconsistent with the hypothesis that lead-contaminated emissions from ILCO

were the principal source of lead exposure. Environmental data indicated the
wind direction was Predominantly toward area B, soil lead values were somewha
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blanket. Blood lead levels were associated in cne
multivariate model, but not the other, with residential
distance from ILCO and with staying at home during the
day. Duration of residence had an opposite effect in
the two models.

RECOMMENDATIONS

1.

All children at risk of exposure to lead should be
tested and provided appropriate follow-up when
indicated, as recommended by the American Academy of
Pediatrics (11).

Opportunities for exposure to dust should be minimized
for young children who put ocbjects in their mouths.
For example, toys and blankets carried outside should
be cleaned and floors and window sills should be kept
free of dust.

Remediation efforts underway at ILCO to minimize
fugitive air emissions should be maintained so that
monitoring shows consistent compliance with ambient air
lead standards.
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Table 2 - Distribution of participants and nonparticipants by
gender and age, study areas A and B, Child Lead Exposure
Study, Leeds, Alabama - August 1989.

Age Participants Nonparticipants
Group
Male Female Total Male Female Total
<1 1 1 2 1 0 1
b 4 10 7 17 2 0 2
2 2 8 10 1 5 6
3 7 7 14 0 2 2
“ 6 11 17 2 0 2
5 9 12 21 4 2 6
Total 35 46 81 10 10* 20*
*No age recorded for one nonparticipating female.
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Table 4 - Frequency of hemoglobin wvalues, Child Lead Exposure
Study, Leeds, Alabama - August 1989.

Hemoglobin Number Cumulative
(g/dl) Percent
10.0 1 1.3
10.2 1 2.5
10.6 1 8.8
10.7 1 5.0
10.8 1 6.3
10.9 3 10.0
11.0 1 11.3
11.1 3 15.0
11.2 3 18.8
11.3 4 23.8
11.4 2 26.3
11.5 2 28.8
11.6 6 36.3
11.7 7 45.0
11.8 5 51.3
11.9 3 55.0
12.0 2 57.5
12.1 4 62.5
12.2 | 66.2
12.3 5 72.5
12.4 3 76.2
12.5 3 80.0
12.6 4 85.0
12.7 2 87.5
12.8 » 3 88.7
12.9 5 95.0
13.1 1 96.2
13.2 2 98.7
13.4 b 100.0
Total 80 100.0

Mean - 11.89 g/4dl1

Standard deviation = 0.71 g/dl
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Table 6 - Frequency of mean lead values by age, Child

Lead Exposure Study,

Leeds,

Alabama - August 1989.

Age (years) Number of Children | Mean Lead (mcg/dl)
<1 2 6.00
1 157 6.35
2 10 9.40
3 14 5.86
4 17 7.53
5 21 6.67
Total 81 6.96
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Table 8 - Univariate odds ratios of selected independent wvariables
and blood lead values dichotomized at the upper tail (85th
percentile) of the distribution, Child Lead Exposure Study,
Leeds, Alabama - August 1989.

Independent Variable

Upper Tail (210 mcg/dl)

(n=81)
Odds 95%
Ratio Confidence Interval
Household smoker undefined 1.70-very large
(very large)

Below median income 11.38 1.42-508.44
(<$20,000/yr) (n=73)

Black 11.17 1.07-143.04

Carried a toy or 5.45 1.06-25.52
blanket during the day

Stayed at home during 5.04 1.16-22.75
the day

Longer residence of 4.39 0.97-26.95
the family (>4 yrs)

No high school

graduate in household 3577 0.78-16.62

Area A 3.68 0.90-15.60

Mouthed a toy or 2.95% 0.41-16.00
blanket

Longer duration of 2.45 0.59-10.84
residence of the child
(22 years)

Closer to ILCO 1.83 0.44-8.09
(<3200 ft)

Male 1.38 0.35-5.50

Below median age 0.97 0.24-3.85
(<3.8 yrs)

Older home 0.28 0.04-1.81

(228 yrs) (n=56)
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the final logistic mode
Al a = August 198

ratios for

1l, child Lead Exposure

variables retained ip

Adjusted 0Odds

Nanme of Variable Ratio 95% Confidence Interval
Carries a favorite

toy or blanket

during the day 17.0 1.81-160.49
Household income

below median

(<320.000/yr) 15.8 1.01-247.62
Stays at home during

the daytime 10.1 1.40-72.08
Area A 5.0 0.78-33.33
Duration of residence

(of the child)=» 2.1 1.03-4.45

Note: BEach odds

listed in

ratio is a
the tabl

justed for the other four

*for durations that differ by one-year increments
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STUDY OF LEAD POLLUTION
IN

LEEDS, ALAZAMA
BY

JETTERSON COUNTY DEPARTMENT OF HEALTH
BUREAD OF ENVIRONMENTAL EEALTH

AND
BUREAU Ot COMMUNICABLE DISEASES
MARCH, 1984

INTZIDUCTTON

During the last quarter of 1983 and the firsc quarzer of 1984, the Jefferson
County Deparmment of Health air pollution monitors located generally souch and
southvest of a secondary lead smelter Tecovery plant, located in the Leeds,
Alabama Indusezrial Park, Tegistered an unusually high average of ambient lead
levels. 1Iaizial investigations of Deteorological data, automobile traffic, and
ocher local factors indicaced the 2ajor source of ambient lead vas from the
Intarscace Lead Company (ILCO) recovery planc. The ireas of principal concern
lie in a valley with the exposed population living along and i{a close proximicy
to Alabaza Highway 25 and an area to the east of che secondary lead smelter.

Excessive industrial lead contamination is =ost likely to adversely affect

three groups of people: (1) company exployees; (2) household members of ezployees;
aad (3) resideants living near the plaanc.

This sctudy is limired to residents living near the Interscace Lead Company.
FINDINGS

Health Data

Healch daca for chis study consist of blood lead and ocher indicacors of lead
toxicicy. This study found that children 10 vears of age and less who lived less
thaa 0.5 mile from the lead plant, with homes locaced generally south southwest of
the lead planc, had higher blood lead levels than the same age group living farzher
distances. This scudv did not show evidence of absorocion of lead to the degree

usually associaced with clinical svmocoms of lead Joisoning or lead toxieiry.
(Toxieicy = > 30 meg/dl)

Onsize inspection revealed approximacely 120 dJellings locaced south south=-
west and within one mile of the ILCO factory whizh is expected to Se downwind from
the plant during the fall and winter seasons. ‘any of these homes (ac least 507)
dppeared o have been built prior to 1940. It vas aovarent from a vehicular survey

on February 11, 1984, that a numoer of young children lived in this predominantly
vhite, vorking-class community.




Scudy of Laad Pollution
in Laeds, Alabsaa
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March, 1984

Thirty=two of 192 (16.72) subjects screened had bloed lead levels D10 meg/dl.
The highest blood lead level in a child (22 meg/dl) vas found in a J=year-old boy

vho gave a history of pica and onychophagia. This child's mocther also reportad
that his pediatrician had recently diagnosed aneamia.

Table 2 shows the mean blood laad concentrations of fourteen vhite children
examined. The valuss observed vers significancly lower than the values from the

REANES II study of blood lead comcantratiocuns in vhits children in the years
1976 - 1980.

Figure 1 depicts the neighborhood surveyed and shows sequential areas

(A through K) concencric to the ILCO lead szalzer. A total of 28 children aged

10 vears or less vere examined. Ten of these childrea lived within 1 km of the

plaant (in areas E and T) and eighteen lived beyond this discance (in areas G, E,
I, J, and K). To derive the data presentad in Table la, those childrea vho gave
a history of pica or omychophagia (mail-biting) vere excluded. (See Table 3b.)

Children wvhose homes wers within 1 lm of the plant had significanctly higher zean
blood lead levels tham children living farther away than 1 ka from the plant.

Table 4 shovs the mean blood lead lavels by age and sex for the 87 zales and
105 females who vers examined. Overall, the zean blood lead level in zales of
7.53 meg/dl with a standard deviation of 5.31 was significantly higher chan that
of females which was 4.32 meg/dl and a standard deviation of 3.17.

The levels among males were also significancly higher than those of lemales
for age groups l-2, 35-44, and 55-64. However, only one female child less than

2 years of age vas examined. Higher blood lead levels among working-age oen
relative to similarly aged women are expected.

The observed mean blood lead level of 8.5 mcg/dl among fiftsem children aged
1-5 years (9.4 meg/dl in children aged l-2 and 7,7 mecg/dl in children aged 3-3)
is significancly lower than the values of 15.9 to 16.2 meg/dl reported for children
of these ages in the NRANES II survey. (1) Moreover, since fourteen of the fifceen
children screesed vere whits, the NHANES II values of 14.9 and 15.0 meg/dl should

represant more appropriate comparison figures, still significaacly higher than vere
observed ia this 1984 study.

Between 1976 and 1980, the mean blood lead level in the United States popula-
rion fell from 15.8 to 10.0 3:cg/dl, paralleling a decrease in the use of leaded
gasoline. (2) A study of cord hlood lead levels has recently shown a decline of
11 percent annually bectween 1979 and 1981. (3) Therefore, it is realized that a
projected mean blood lead level in the United States in 1984 could be as lov as
6.2 meg/dl, if the 1l percent per year decline has continued since 1981.

Given the above suppositions, the mean blood lead level observed in children
living in areas E and F (Figure 1 and Table 3a) are probably not significantly
different from the naticnal average. However, if children are selected with no
niscory of pica who live in areas E and T and compared to a control grouo of
similarly aged children living in G, H, I, J, and K, again selected for absence of
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STMMARY

Ia reviewing the eaviroumental data available, {t is resascuable to comnclude
that depositicn of lead from air to soil has: taksn placs since 1967 vhen the
Incerstacs lLead Company plant wvas coustructad, accouncing for the elevatad soil

lead levels near the planc. ALr emissions appear %o be a aajor comtridutor to
young childrea's blood lead levals.

Foed

The average daily intake of lead from food has been estizated at 100 ug/day
for children 0-2 years old and 130 ug/day for childres 2-) years old. Compared
to the 100 zo 150 ug/day maxizmum tolerated daily iantake limiz, the concributiom
from eating garden vegetables -Townm in the areas south southwest and east of the
lead plant appears to be mino: Most importamcly, it is assumed that all vege-

tables are thoroughly wvashed. Zating unwashed leafy or root vegetablas could
greacly increase lead ingescion.

Overall Assessment

The preceding evaluacions and assessmancs, based upon studies in ocher areas,
indicate that an imminent health hazard does not exist in the scudy area. GHovever,
a2 health hazard could develop if ambient air levels are not reduced o meet the
Naciooal Air Standard of 1.5 ug/cubic meter of air. Garden vegetables growm in
the vicinicy of the lead plant do not appear 2o pose a significant risk if all
vegetables are thoroughly washed before eating.

Preliminary findings from the blood lead screening indicate that wmusually
high blood lead lavels are not present. This =2ay be parztally explained by the
fact that the samples vere taken during February, 1984, vhen children vere not
spending many hours playing outdoors.

Although concaminacion exists in the study area, and evaluation of the daca
collecced must continue, the preliminary assessment is that a major risk to public
health is unlikely to exist if ambient air quality levels do not significantly

exceed the National Ambient Air Quality Standard and that routine persomal health
and hygiene measures are followed.

RECOMMENDATIONS

Ia reviewing the findings and results of this prelizinary study, the Jeffersonm
County Departamenc of Health recommends the following:

(1) Air qualicy be brought into attainment wicth the National Ambieat
Air Qualiry Standards for lead as soon as possible.

(2) Good housekeeping practices be continually emphasized.
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TABLZ 1

Bloed Lead Lavels by Age in all Racss ia
Participants in the Southwest Leeds, Alabama Survey
Pebruary, 1984

Age Group No. of Persons 3lood Lead Level™
Year Zxamined meg/dl
1-2 s 9.4
3=5 8 7.9
-8 10 4.8
9-11 6 3.2
12-14 12 5.4
15=17 12 5.9
18-24 18 5.4
25=34 20 3.4
kL EYVA 42 5.5
45=54 20 7.6
55=-64 2§ 5.7
65=74 10 6.1
27 -8 5.8
Toctal 192 5.8

+Lavels reportad as <35 a:cg/dl vere calculated as 2.5 mcg/dl
*Mgans
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TABLZ la

Concantration of Lead in 3lood of Resident Children <10 Years of Age
Without Pica or Nail-Biting (Onychophagia)

Distance Living from Smelter Number of Children Blood Lead Concsntration
(meg/dl)
Less than 1016.5 seters 7 10.86 + 4.14
p<.0l
Greater than 1016.5 zetars 9 4.39 + 3.88

1-9




Study of Lead Pollution
ia leeds, Alabasma

Page L
March, 1984
TABLEZ 4
Blood Lead Lewels by Age and Sex in All Racas {n
Participants in the Southwest Leeds, Alabaza Survey
February, 198
Males y FPemales

Age Group No. of Persons Blood Lcad+hvnl No. of Persons Bloed had+hv¢l

Year Examined meg/dl Examined meg/dl *

1-2" . 10.58 + 5.08 1 2.50

35 4 10.75 = 9.8 4 .75 + 2.60

6-8 4 7.5 >3 6 3.08 + 1.43

=11 2 6.00 = 1.41 4 4.75 * 3.07
12-14 8 4.50 >N - 7.13 + 9.25
15-17 4 8.50 ¥ 8.26 8 4.19 ¥ 2,33
1824 10 6.60 ¥ 4.59 8 4.00 ¥ 1.96
2.':-3&” 8 4.31 * 2.63 12 .71+ 0.72
U554 o 10 9.10 < 4.28 10 6.10 * 3.83
55-64 5 8.42 ¥ 13.61 15 4.63 % 3,24
65-74 E 6.33% 3.711 ‘ 5.75 % 4.97
27 3 6.83 % 4.8 3 6.83 ¥ 4.25
Tocar” 87 7.53 + 5,31 105 403 + 3.17
+levels reporced as> S B3cg/dl vere calculazed as 2.5 acg/dl
*Means + standard deviations
"'a <.001; significant difference betueen males and females in this age growp.
e .01; significant difference berween males and females i{n this age group.

<.05; significant difference between males and females in thig age group.
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TABLZ §
Ambient Lead “ouitoring Daca Summary
Quartarly Averages (“S/ulj
Yz/Qer Nev Jerusalem I1co Nev Jerusalem Hol. Church
1983-1 1.66 1.57
19832 0.89 0.32
1983-3 0.96 1.17
1983-4 3.04 4.17
1984«1x 6.11 3.58

*Averages through March 14, 1984
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Soil Lead Values at Sites around ILCO,
Alabama Department of Environmental Management

1983




e |

Soil Lead Values (mcg/g) by
Distance from ILCO; ADEM, 1983

Direction| 200 meters 300 m 400 m 500 m 1,000m 2,000 m
0 N. 64,000 148 N.S. 514 115 50
60 N.E. 3,000 N.S. 523 202 76 35
120 S.E. 443 221 220 244 315 46
180 s. 879 214 346 105 135 56
240 S.W. 831 337 1,300 299 141 90
300 N.W. 1,170 167 634 179 105 59
Mean 11,700 217 605 257 148 56

N.S. - Not sampled
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Soil, Groundwater, Surface water, and
Sediment Lead Values at Leeds NPL Sites
Environmental Protection Agency

1987




EPA Remedial Investigacion/Feasibilicy
Study Data; ILCO NPL Sites; 1987

ILCO JPL Soil Ground Surface Sediment
Site Water Water
(mg/kg) (mg/1) (mg/1) (mg/kg)

ILCO Main
Tacilicy 33032 (9)* 350 (5) 678 (&) 43282 (5)
ILCO Parking

Lot 3860 (18) 76 (2) 48 (35) 7275 (5)
r & L Fabricating 260 (7) 45 (3) Not Done 4l (6)
Fleming's Patio 148 (4) 7 (2) 350 (2) 82 (8)
Frank Connell 714 (3) 38 (4) Yot Done 78 (5)
Gulf Stacion 2100 (1) 69 (2) Not Done 90 (5)
Church of God 960 (1) Noc Done Not Done 20 (&)

*Number in parentheses refer co number of samples analyzed

adapted from Technical Direction Memorandum; ILCO Site; Leeds, Al; EPA
Work Assignment No. 73-4LJ4
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Residential Soil Lead Values, Leeds
Alabama Department of Environmental Management

1988
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APPENDIX 5

Wind Direction, Leeds
Jefferson County Department of Health

1987



The following information collected by the Jefferson County Health
Department Air Program during 1987 depicts wind direccion inm percentage
of time over a 5900 hour interval ia the Leeds area. Direction given is

that in which the wind is blowing.

¥ e—S 1.77
WNE ———=SSW 7.59
NE =W 5.95
ENE ———=WSW 4,44
E e W 6.05
ESE == WNW 4,74
SE = \W 3.57
SSE = \NW 3.26
S ———N 4,64
SSW == NNE 13.52
SW == \E J1.74
WSW === ENE 8.54
W e E 2.16
WiW ———ESE 79
NW e SE .20

NNW === SSE T4




APPENDIX 6

Air Lead Values, Leeds
Jefferson County Department of Health

1983-1988




Air Lead Values (mcg/cubic meter) bv guarter
Leeds, AL; ADEM; 1983-1988

Air Quarcer Year

Monitoring 1983 1984 1985 1986 1987 1988
Site

Church 1.55 2.96 0.68 0.41 0.7 0.67

1.17 0.64 0.54 0.73 0.17

1
2 0.32 0.39 0.84 0.5 0.29 0.38
3
4 4.17 1.89 0.46 2.3 0.79

Pasture 1 1.66 3.37 1.42 1 0.3 0.84
2 0.69 0.61 0.85 0.87 0.48 0.58
3 0.96 0.52 0.43 0.68 0.21
4 3.04 2.46 0.6 1.5 1.29
Caldwell 1 ND ND ND 2.4 3.04 L.67
2 ND ND ND .78 .13 1.2
3 ND ND ND 3.06 1.91
4 ND ND 1.32 5.1 2.1
Havyes 1 ND ND ND .13 0.95 1.41
2 ND ND ND 1.09 Q.47 0.95%
3 ND ND ND 0.84 0.49
- ND ND 02.79 0.71 11.12
Ment. Qil 1 ND ND ND 4&8.16 2Z.65 3
2 ND ND ND 4.38 2.24 2.81
3 ND ND ND 4.67 1.97
4 ND ND 6.27 4.82 13.33
Elementary 1 ND ND ND ND ND 0.186
School Z ND ND ND ND 0.08 0.1
3 ND ND ND ND 0.08
4 ND ND ND ND Q.13

ND = not dcone
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APPENDIX 7

Municipal Water Lead Vales, Leeds
Alabama Department of Environmental Management

1987-1988




Weems Spring

Rowan Spring

Well # 1

Well # 2

Well # 3

Well # 4

*

LEED'S WATER SOURCES

LEAD SUMMARY

Below

10/15/87

.000 ppm

.000 ppm

.000 ppm

.000 ppm

.000 ppm

.000 ppm

3/8/88

.000 ppm

.000 ppm

.000 ppm

.000 ppm

.000 ppm

.000 ppm

»

detection level of .005 ppm

3/17/88

.000 ppm

.000 ppm

.000 ppm

.000 ppm

.000 ppm

.000 ppm




APPENDIX 8

Water Lead Values in Leeds Elementary School
Alabama Department of Environmental Management

1988



Water Lead Values from Leeds
Elementary Schoecl; ADEM; May 19388

Collection First draw Post 3=-minute flush
Peocint

Water main N.D. N.D.
Kitzhen N.D. N.D.
Xitchen N.D. N.D.
Fountain

Room 27 N.D. N.D.
Fountain

Qffice N.D. N.D
Fountain

Room 2 N.D. N.D.
Fountain

Room & N.D. N.D.
Fountain

N.D. = not detected (below 0.005ppm)
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APPENDIX 9

Map of Leeds Showing Areas A and B
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APPENDIX 10

Copy of Block Survey Form
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APPENDIX 11

Copy of Census Survey Form
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APPENDIX 12

Copy of Participant Consent Form



Participant Ccnsenre
for Interview and S.ocog Testing

The Alabama Depar=ment of Public Health, with assistance
rom the Jeffe;son County Depa::mgnt of Health and the

selected residents Qf Leeds. My participatien will

nel
determine if there is exXposure w2 lead.

The survey has two Parts: a questicnnaire and a blocd test
for exposure o lead. My part in the Survey will include:

i. Answering questions about labits and activities of
children in my home, =he occupations of adulcss in my
home, and hoboies of adults and children in my home.

2. Allowing bloed testing (described below) on:

() Myself
() My child/ward,

A blood sample, approximately 3-6 ml (abour 1
teaspoon), will be taken with a needle from a vein
in the arm. There is little risk asscciated with
this procedure. Temporary discsmfor= and i small
bruise may occur ar the site where the needl
enters the skin.

Participation: I understand thac my household's
Participation will take about thirty minutes. There will bpe
No physical examination. There is no provisien for
compensatiocn or medical Creatment in the event of injury as
a4 result of my pParticipation. T understand that I can stop
my or my children's Participation at any time. If I choose
Ot to participate or tao STOP at any time there will be no
Penalty. Any benefits which I now recesive or to which I am
entitled will be not affected by this decision.

Results: As a result of my/my child/ward's participation in
Cl1s survey I/my child/ward Will receive a blood rest for
lead and iren deficiency anemia, at no charge. Alabama
Department of Public Health will send me a letter within six
0 eight weeks with my/my child/ward's tase results and will
refer us for a medical evaluation if i= ig indicated from
our test results.
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Participant Consenrt
for B3locd Testing

The Alabama Department cf Public Health, with assistance
from the County Department of Health and Agency for Toxic
Substances and Disease Registry, is conducting a survey for
possible expcsure to lead among selected residents of Leeds.

My participation will help determine if there is exposure =2
lead.

The survey has two parts: a questicnnaire and a bloecd test
for exposure to lead. The questicnnaire has been or will be
completed by another person in my household.

My part in the survey will be to allow blocd testing
(described below) on:

() Myself
() My child/ward,

A blood sample, apprcoximately 3-6 ml (about 1

teaspceon), will be taken with a needle from a vein
in the arm. There is little risk associated with
this procedure. Temporary discomfort and a small

bruise may oczur at the site where the needle
enters the skin.

Participation: I understand that my household's
par<icipation will take about thirty minutes. There will be
no physical examination. There is no provisicn for
compensation or medical treatment in the event of injury as
a result of my participation. I understand that I can stop
my or my children's participation at any time. If I choose
not to participate or to StOp at any time thers will be no
Penalty. Any benefits which I now receive or t=o which T am
entitled will be not affected by this decisicn.

Results: As a result of my/my child/ward's participation in
this survey I/my child/ward will receive a blood test far
lead and iron deficiency anemia, at no charge. Alabama
Department of Public Health will send me a letter within six
€O eight weeks with my/my child/ward's test results and will
refer us for a medical evaluation if it is indicated frem
Qur test results.

Confidentiality: I understand that the Alabama Department
of Public Health will take every reasonable precaution o
keep my records confidential. Any information shared with
the Agency for Toxic Substances and Disease Registry or
Centers fro Disease Control will be kept in accardance with
the federal Privacy Act of 1974. Any reports of this survey
will not identify specific individuals, and will only give
group information.
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APPENDIX 13

Copy of Institutional Review Board Approval




THE UNIVERSITY OF ALABAMA

Instituuonal Review Board for the
Protecnon of Human Subjecs
Ronaid Rogers, Chairperson, 348-1930

Natification of IRB Action

Principal Investigator(s): Charles H. Woernle, M.D.
Department of Public Health

Title of Research Proposal: — F:lot Human Lead Exposure Study, Leeds, Alabama"

Date: November 21, 1988

IRB Action:

This proposal complies with University and federal reguiations for the protection of human subjects (45
CFR 46). Approval is effective for a period of one year from the date of this notification.

O Revisions requested:
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APPENDIX 14

Laboratory Procedures for Lead Testing




MODIFIED BLOOD LEAD PROCEDURE FOR HANES IIz

Blood lead will be determined with electrothermal atomic abse
L'vov platform and matrix modification. The procadurs

existing nethodology, and is based on recent published
of lead in biological specimens.

TPtion using a
is a2 modification of
woTk on determinaticn

INSTRUMENTS:

Atomic Absorption Specirophotometer. Perkin Elner Model 372, Model sSQ00,
or Zaeman 5000.

Graphite Furnace. Perkin-Zlmer Model 500 with controller.
Autosampler. Perkin-Zlmer Model AS-40.

Instrumental Settings:

Parameter Saetting
Wavelength 283.3 nm

Lamp Current 10 ma

EDL Power 9.5 - 10w

Slit 0.7 (LOW)

Signal Mode AA - BG

Bead Time 4 sac

Inser: Gas Argon

Furnacs Pyrolytic with Pyrolytic Platfora
Background

Correctar D2 Are or Zaeman

Temperature Program:

DRY 130 = 160°C® 30 sec
S sec RAMP
CHAR 700-800°C* 310 sac
S sac RAMP
ATOMIZE 2400°C 4 sec
1l sec RAMP
cooL 20°C 4 sac
1 sec RAMP
Inert Gas Flow 300 mL/min

20 al/min @ ATOMIZE

* Temperaturss should be optimized for each individual set of contaet rings
platform, and furnace.

Recorder Perkin-Elmer Model 056, sat at § mV; chart speed 20 mm/minutae.

Automatic Pipet. Micromedic Model 25000, equipped with 1 ml dispensing
pump and 1 =l sampling pump.
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Page 3 - Modified Blood Laad Procesdure for HANES III

PLASTICJABE AND GLASSWARE:

Plasticware and glassware is cleaned by soaking 24 hours in
detergent, followed by thorough rinsing with DI watar.
glassware is then soaked 24 hours in 25% by volume ACS nis
cleaned materials are then rinsed with co
and dried under Class 100 conditioms.

“Sparkleen”
The rinsed

tTic aeid. All
Plous amounts of ultTapure water

ANALYTICAL PROCEDURE:

1.

Aspirate 100 ul of well mixed whole blood inte the delivery tip of

the automatic pipet. Dispense this aliquot ints a precleaned plastic
vial along with 450 uL of matrix modifier.

Aspirate air into the delivery tip, and delivery an additional

450 uL of matrix modifier into the same vial. Cap the diluted
specimen. :

3. Vortex the diluted specimen for 5 seconds, and allow to stand for 10
minutes.

4. Remix by vortex for 5 seconds, and pipet the diluted specimens into a
Precleaned autosampler cup.

3. Measure the absocrbance of the diluted specimens in duplicata, using
the AS-40 to dispense 20 uL ints the graphite furnace.

6. Ueasure the absorbance of the “blank”, prepared by dispensing 100 uL
of water and 900 uL matTix modifier into a precleaned autosampler
cup.

CALIBRATION:

1. Into a series of six precleaned Jutosamp ler cups, pipet 100 ul of
well mixed whole "base" (low Lead) blood, using the delivery tip of
the automatic pipet. Dispense into the autosampler cup along with
400 uL of matrix modifier.

2. Aspirate air into the delivery tip, and rinse with 400 uL matrix
modifier. Repeat this Step three times to thoroughly rinse the
dispensing tip of any Temaining bloed.

3. Aspirate 100 ulL of: (a) matrix @odifier; (b) 100 ug/L lead
standard; (c) 250 ug/L lead standacd; (d) S00 ug/L lead standard;
(e) 750 ug/L lead standard, and (f) 1000 ug/L lead standard, and
400 uL of matrix modifier into the series of six autosampler cups.
This will generate a series of spiked blood standards cotTesponding to
an INCREASE of 0, 10, 25, 50, 7S, and 100 ug/dL lead.

4,

MYeasures the absorbance of the resulting solutions in duplicate,

dispensing 20 uL of diluted blood naterial into the furnace with the
dutosampler.
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APPENDIX 15

Copies of Notification Letters to Parents




State of Alabaum
Bepartment of Public Heulth

Stute Office Building

Mamtgomery, Alabama

Clunde Furl Fax, M.D.. M.PH. MAILING ADDRIESS
Stuse Heuith Qfficer d3d Manrme Street
August 30 » 1989 Monteomery, Alabama WG130.170

Dear Doctor:

You were listed by parents as the physician of record for a
Leeds, Alabama child(ren) tested for hemoglobin, lead, and
erythrocyte protoporphyrin (EP) during the lead exposure study
conducted during August 7-18, 1989, by the Jefferson County and
Alabama Health Departments. A copy of the results sent to
parents is enclosed for your information.

The health department used the following values in its
reporting of results:

Hemoglobin > 10.5 g/dl: Normal
Lead < 15 ug/dl and EP < 35 ug/dl: Normal

Lead < 15 ug/dl and EP 2 35 ug/dl: Normal blood lead value
but possible iron deficiency. Followup may be indicated.

Lead 15-24 ug/dl and EP < 35 ug/dl: Blood lead value is
within the Centers for Disease Control's recommended limit
of 25 ug/dl, and there is no evidence for lead toxicity.
However, subtle effects have been reported at blood lead
values less that 25 ug/dl, and followup and repeat testing
may be indicated.

I hope this information is useful. Thank you for your
interest and cooperation.

Sincerely,

,C‘fwd-u N L eernta

Charles H. Woernle, M.D., M.D.H.
State Epidemiologist

CHW:ah

Enclosure(s)




Sinle of Alabnma
(mvp:trhuvul of Jublic Health

State ”fﬁt ¢ "!u/rﬁ"_t_'

Monteameery, Valrema

(Jawde Fard Fen, MDA August 30, 1989 ALIEING IDDRESS
Stares Hleadth Offuer JUI Mseoprens Stoead
Mevest eemmeet 1, Alalnamia 0110

Dear Parent:

Thank you for taking part in the Leeds lead exposure
study conducted by the Jefferson County Department of
Health and the Alabama Department of Public Health during
August 7-18, 1989. Your cooperation has been very helpful

in providing information that will let us know the 1lead

values of children in Leeds.
The results for your child are below:
llemoglobhin l.end EP(erythrocyte

(g9/dl) (ug/dl) protoporphyrin)
(ug/dl)

These results show that your child has normal values
for hemoglobin, lead, and EP.

A copy of this letter is being sent to the doctor ot

health center (listed below) you gave us when you came in
for the blood test. I recommend that you contact the

doctor or health center, if you have any questions about
any of the results.

Again, thank you very much for your assistance.

Sincerely,

{Cx\&&LuJ¥L h3&£N~JLQ__—

Charles Ili. Woernle, M.D., M.P.I.
State Epidemiologist

cc:

4 "




State of Al
zﬁcpztrtnmut uf 1}]11[!1{: E’Hmdtly

State Offiee Baildiny

Maontvameery, Madvisea .‘;';-‘
Clumde Fari Fax, AL, MPIL MANLING ADDRESS
State Headth Officer A1 Mamrne Nrect
August 30, 1989 Moonttggoomery, Alubramma 16110.17010

Dear Parent:

Thank you for taking part in the Leeds lead exposure study
conducted by the Jefferson County Department of Health and the
Alabama Department of Public Health during August 7-18, 1989.
Your cooperation has been very helpful in providing information
that will let us know the lead values in children in Leeds.

The results for your child are below:

Hemoglobin Lead EP (erythrocyte
(g/dl) (ug/dl) protoporphyrin)
(ug/dl)

The results show that your child's hemoglobin and lead
values are normal.

The EP level is higher than 34 ug/dl, and this might mean
that your child is iron deficient. I recommend that you contact
your doctor or health center for advice and followup.

A copy of this letter is being sent to the doctor or health
center (listed below) you gave us when you came in for the blood
test. Please contact the doctor or health center, if you have
any questions about any of the results.

Again, thank you very much for your assistance.

Sincerely,
L ety Wet el .

Charles H. Woernle, M.D., M.P.H.
State Epidemiologist

CHW:ah

cc:




State of Alabama

Bepurtment of Jublic FHealth

State Office Busldine

Mantpomery, Aladani

MANING ADDRESS
Augus t 3 O r l 9 8 9 S bd Moerrne Mreet

Messet poorwecrr, Alaimama Wi giol

Clamde Farl Fox, A1, MPTL
Stute lleaith Officer

Dear Parent:

Thank you for taking part in the Leeds lead exposure study
conducted by the Jefferson County Department of Health and the
Alabama Department of Public Health during August 7-18, 1989.
vour cooperation has been very helpful in providing information
that will let us know the lead values in children in Leeds.

The results for your child are below:

Hemoglobin Lead EP (erythrocyte
(g/dl) (ug/dl) protcporphyrin)
(ug/dl)

The results show that your child's hemoglobin is below
10.5 g/dl, and so your child may have anemia. Also, your child's
1ead value is higher that 15 ug/dl, although it is within the
centers for Disease control's recommended limit of 25 ug/dl.
Because subtle effects have been reported at lead levels less
than 25 ug/dl and because of possible anemia, I recommend that
you contact your doctor or health center for additional advice

and followup.

The EP result is normal.

A copy of this letter is being sent to the doctor or health
center (listed below) you gave us when you came in for the blood

test. Please contact the doctor or health center, if you have
any questions about any of the results.

Again, thank you very much for your assistance.
Sincerely,

Charles H. Woernle, M.D., M.P.H.
State Epidemiologist

CHW:ah

cc:




State of Alaboma

énvpm'tuu‘ut af ﬂﬂultlic 3‘1 ultl)

State O fse e Busdding

Mantgnmery, Alabrana

(dundc Fard Fox, ALD), ALITIL MALING ADDRESS
State Health Officer A48 Memrne Sercet
Augus t 3 O ' l 9 8 9 Mot pomoerr, Mabrarna SO0 R0 1 T00

Dear Parent:

Thank you for taking part in the Leeds lead exposure study
conducted by the Jefferson County Department of Health and the
Alabama Department of Public Health during August 7-18, 1989.
Your cooperation has been very helpful in providing information
that will let us know the lead values in children in Leeds.

The results for your child are below:

Hemoglobin Lead EP (erythrocyte
(g/dl) (ug/dl) protoporphyrin)
(ug/dl)

These results show that your child's hemoglobin level is
below 10.5 g/dl, and so your child may have anemia. I recommend
that you contact your doctor or health center for advice and
followup.

The results for lead and EP are normal.

A copy of this letter is being sent to the doctor or health
center (listed below) you gave us when you came in for the blood
test. Please contact the doctor or health center, if you have
any questions about any of the results.

Again, thank you very much for your assistance.

Sincerely,
Clalin Woernds—

Charles H. Woernle, M.D., M.P.H.
State Epidemiologist

CHW:ah

cc:




