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Abstract

In Stockholm, methods for measuring exposure to lead and cadmium from air, food and beverages were studied in
1988 in a group of 15 non-smoking women, as part of the WHO/UNEP HEAL programme. Airbomne particles in the
breathing zone air (24-hour samples), duplicate diets (24-hour samples), and faeces (all the stools produced) were
collected during 7 consecutive days. Blood was sampled before and immediately after the study period. The results
confirmed the need for personal monitoring in the assessment of human exposure to lead and cadmium via air and
food. There is need for suitable equipment for 24-hour personal air monitoring. On average, drerary lead (26 pg day ’
SD 7.9) contributed more than 80% of the total lead uptake, while dietary cadmium (8.5 ng day SD 2.1) contributed
about 99% of the total cadmium uptake. Occasionally consumed foodstuffs with high levels of Iead or cadmium seemed
to be responsible for a large part of the total weekly intake of lead and cadmium. Fecal lead and cadmium were found
to be useful indicators of the total amounts of these metals ingested. Due to the large day-to-day variation observed in
the dietary intake of lead and cadmium, the sampling period for duplicate diets and faeces should be at least 5-6 days.

Introduction

The World Health Organization (WHO) and the United Nations
Environment Programme (UNEP) are coordinating an
international exposure assessment effort — the Human Exposure
Assessment Locations (HEAL) programme (UNEP/WHO,
1985, 1986). In one of the first projects methods for monitoring
cxposure to lead and cadmium from air, food and beverages
were studied during one week in small groups of non-smoking
women, 23-53 years of age, in Beijing, Stockholm, Yokohama
and Zagreb. The main objective was to develop and test
methods for monitoring personal exposure to lead and
cadmium, including methods for quality assurance. A report of
the international studies has recently been published (Vahter
and Slorach, 1990). The present report briefly describes the
methods used in the determination of human exposure to lead
and cadmium. The ¢valuation is based mainly on the exposure
study carried out in Sweden (Vahter et al., 1991).

Materials and Methods

Samples of airborne particles, duplicate diets, facces and blood
were collected in a group of 15 non-smoking women, 27-46
ycars of age, in Stockholm in February-March 1988.
Questionnaires concemning personal data were completed by
each woman. All containers and other equipment used for
sampling, storage and sample preparation were checked lo
ensure that they did not release lead or cadmium.

Total suspendcd particles in the breathing zone of each
subject were sampled during 7 consccutive 24-hour periods

using low-volume personal air samplers (Casella T 13350), with
a flow rate of 2 L min~!, and 37 mm membrane filters with
0.45 pm pore size.

To determine ingested lead and cadmium, duplicates of all
foods and beverages, including drinking water, but not certain
medicines or chewing gum, were collected as 24-hour samples
during the 7 consecutive days. Daily food records were
completed by each participant. The subjects did not have to
weigh each food item consumed, since it was feared that the
extra work and inconvenience this involved would influence
their food intake. Consumption of canned food, which may
contain much more lead than the corresponding fresh foods
(Slorach and Jorhem, 1982), and the approximate volume of
beverages were recorded. The women had daily meetings with
the study supervisor. Any change in food consumption habits
due to sampling procedures or any foods ingested, but not
duplicated, were noted in a food record follow-up questionnaire
on a day-to-day basis.

All faeces corresponding to the food and beverages
ingested during the 7 days were collected. In order to indicate
the faeces 1o be collected, a colored marker (carmine red) was
ingested at the beginning and at the end of the duplicate diet
collection period. The first colored stool, representing the first
duplicate diet collected, was collected. The second colored
stool, representing food and beverages ingested after the

duplicate diet collection p|enod was not included.

Blood (10 mL venous blood) was collected at the
beginning of and immediately after the study period of 7 days,
for evaluation of the tolal‘exposure to lead and cadmium.

Quality control (QC) samples (both internal QC samples
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with concentrations of lead and cadmium known to the analyst,
and external QC samples with concentrations not known to the
analyst) of all the media involved were analyzed together with
the monitoring samples. The preparation of the QC samples
(spiked bovine blood, freeze-dried human faeces, spiked
membrane filters, house dust, and freeze-dried simulated human
diets) has been described by Lind et al. (1988), and Jorhem and
Slorach (1988). The analytical performance evaluation involved
the analysis of sets of 6-12 QC sanhples and evaluation of the
analytical results using linear rcgrc'ssion analysis (Vahter and
Friberg, 1988). For acceptance, the regression line of the
reporied versus the reference values had to fall inside a given
interval. The ranges of concentrations of lead and cadmium in
the QC samples were choscen to cover the ranges of
concentrations expected to be found in the monitoring samples
collected in the various participating countrics. The analytical
procedures have becn described elsewhere (Vahter and Slorach,
1990).

Results and Disclussion

The results of the quality control analyses carried out together
with the analyscs of the monitoring samples were in good
agrecment with the reference valucs. However, some of the
monitoring samples contained less lead and cadmium than
expected and the lowest concentrations were nol always
covered by the range of QC samples (Vahter et al., 1991).

The concentrations of lead in| blood of the 15 women
ranged from 15 10 44 ug Pb L~ (mcdian 28, mean 29, SD 8.3).
The concentrations of cadmium in blc!x)d ranged from 0.1 10 0.8
pg Cd L' (median 0.3, mean 0.3, SD 0.16).

The main sampling problems werc associated with the
personal 24-hour monitoring of airbome lead and cadmium.
Since the commercially available personal air monitors are
designed for occupational exposure monitoring of 8-hour
periods it was necessary 0 rccharge the batterics every 6-8
hour. When the subject was not moving, the pump was
connected to the mains. Furthermore, the pumps were noisy. It
was concluded that there is a need to develop better equipment
for 24-hour personal air sampling. |

The concentrations of lead and cadmium in breathing zonc
air were very low during the study week, probably partly
because the women spent about 90% of their time indoors. The
weekly average concentrations of lead in breathing zone air
ranged from 42 to 94 ng m™ (rjncan 64, SD 14). The
concentrations of cadmium ranged from 0.5 0 1.1 ng m™
(mean 0.8, SD 0.16). On average, airborne cadmium
contributed about 1% to the total uptake of cadmium, while
airborme lead contributed about 15% 1o the Lotal uptake of lead.
In a full-scale study, on a represcntative sample of the general
population in Stockholm, it would nol be essential to carry out
personal air monitoring of cadmium, Personal monitoring of
cxposure 1o airborne lead might be uscful in areas with heavy
traffic during scasons when people spend more Lime outdoors.

A total of 105 daily duplicawe dicts were collected. The
content of Icad and cadmium ranged from 4.4 1o 130 pg Pb per
dict and 1.8 10 56 pg Cd per diet. The average daily dietary
intake of lcad during the 7 day period for the 15 subjects was
26 pg (SD 7.9, range 13-40). The corresponding cadmium
intake was 8.5 pg (SD 2.1, range 5.7—|14). On average, dietary
lcad contributed more than 80% of the total lead uptake, while
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Figure 1 Example of diy-to-day variations in dietary intake
and faecal elimination of lead by one subject during one
week.

dietary cadmium contril:uted about 99% of the total cadmium
uptake.

There were large day-to-day variations in the dietary
intakes of lead and cadmium. One daily diet could contribute
more than 50% of the to'al weekly intake of lead or cadmium.
This indicates that certa'n occasionally consumed foods were
responsible for a large part of the total dietary intakes of these
metals. Evaluation of the food records made it possible to
associate some of the ob:erved high levels of lead and cadmium
in the 24-hour duplicate diets with certain foods, for instance
lead in canned food and ~ine, and cadmium in sea food (Vahter
et al., 1990).

The large day-lo-day variations in the dietary intakes of
Icad and cadmium has to be considered when choosing the
method for m 2asuring dictary intake. The duplicate diet method
is probably more suitable for measuring dietary intakes of lead
and cadmium than methods based on the analysis of individua:
foods combined with food consumption data. However, it
should be noted that the food intake may decrease, and that the
food consumption pattern may change due to the duplicate diet
sampling. In the Swedish study group there was no indication
of markedly decreased food intake due to the duplicate diet
sampling. The daily intakes of foods and beverages (range
307477 g dry weight) did not indicate a low food intake.
According to the food record follow-up questionnaires, the
women had collected essentially everything ingested, and only
minor changes in dietary habits were noted, for instance eating
half an apple instead of a whole one because the subject only
had one apple and half of it had to be put in the duplicate diet
container.

The large day-to-day vanations in dictary intake have to
be considered also when deciding on the number of days and
persons 10 be studied. In order 1o evaluate the number of study
days required for reliable estimates of dietary intake, the
average daily intakes of lead and cadmium were calculated for
2, 3,4, 5 and 6 days of sampling for each person, and related




to the 7-day average. With 3 days of sampling the average daily
intake of lead and cadmium was about 90% of the 7-day
average, indicating a reasonably good estimate on a group basis.
However, the variation between individuals was large (range
28-149% for lead, and 48-112% for cadmium). With 6 days of
sampling the variation decreased for both lead (range
84-115%), and cadmium (range 89-112%). Thus, it was
concluded that six days were required to obtain reasonably good
estimates on an individual level (Vahter et al., 1991). Longer
periods of duplicate diet collection may influence the food
consumption pattern.

All the women in the Swedish study group reported
complete faeces collection. The faecal elimination of lead and
cadmium was calculated from the total amounts of lead and
cadmium climinated during the sampling period, and compared
with the metal contents of the duplicate diets collected during
the 7 days. The total faecal elimination, expressed as a
percentage of the dietary intake, was 104% (range 72-158%)
for lead and 113% (range 74-148%) for cadmium. It can be
estimated that only a minor part (about 5%) of the lead and
cadmium in facces originated from the faecal excretion of
endogenous lead and cadmium (Chamberlain, 1985; Elinder,
1985; Nordberg et al., 1985). A reason for high recoveries may
be that the faeces collected did not correspond exactly to the
food collected. Some of the first colored faeces samples
collected contained 2-9 times as much lead or cadmium as the
corresponding duplicate diet (Figure 1). Since the duplicate diet
collection started at 3 pm, at which time also the colored marker
was ingested, a high dietary lead or cadmium intake earlier that
day or the day before may have influenced the first colored
faeces samples.

When the first colored facces samples with metal contents
exceeding the corresponding first duplicate diet by 2-9 times
were excluded, the average faecal elimination of lead, adjusted
for excretion of endogenous lead, was 85% (range 59-121%)
of the dictary content, which is consistent with the reported
10-20% average gastrointestinal absorption of lead in adults
(Chamberlain, 1985; Rosen, 1985; Tsuchiya, 1986). The
corresponding figure for cadmium was 97% (range 66-144%),
which is consistent with the 5% average gastrointestinal
absorption of cadmium (Friberg et al., 1986). However, even
after the adjustments the faecal elimination of lead and
cadmium in some women excecded the amounts found in the
duplicate diets, indicating incomplete duplicate diet collection
or other sources of lcad and cadmium besides the diet. It could
be estimated from the air filter samples that the contribution to
faecal lead and cadmium from particles inhaled, cleared from
the lungs and swallowed, was negligible (Vahter er al., 1991).
Other sources of peroral lead, such as toothpaste, lipstick etc.
were not investigated in the Swedish study.

Faecal lead and cadmium may be used as indicators of the
total amounts of these metals ingested. Feces collection does
not influence the food intake or the food consumption pattern.
[tis considerably cheaper than the duplicate diet technique and
in many cases less inconvenient for the subjects involved. The

- first colored stools appeared between days 1 and 5, indicating
large variations in the gastrointestinal transit time. The average
daily faecal elimination of lead (24 pg, SD 9.7, range among
subjects 1041 pg) and cadmium (8.9 pg, SD 2.0, range among
subjects 5.5-12 pg) was calculated by dividing the total faecal
metal content during days 3 to 8 of the test period (for onc
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subject days 5 to 10) by 6. In order to evaluate the number of
study days required for reliable estimates of faecal elimination,
the average daily faecal elimination calculated for 2, 3,4 and 5
days for each person were related to the 6-day average. The
interindividual variations decreased with the number of days
studied for both lead and cadmium. With 4 days of sampling a
reasonably good estimate on a group basis was achieved, the
average faecal elimination of lead was about 90% of the 6-day
average, but the range was still wide (23-130%). With 5 days
of sampling the faecal lead elimination in percent of the 6-day
mean ranged from 71 to 115%. The data for cadmium were
similar. Thus, it was concluded that at least five days were
required to obtain reasonably good estimates on an individual
level (Vahter er al., 1991).

Conclusions

The results confirm the need for personal monitoring in the
assessment of human exposure to lead and cadmium via air and
food. There is a need to develop better equipment for 24-hour
personal air sampling.

The duplicate diet collection period should be at least 6
days in order to obtain reasonably good estimates of daily
dietary intake of lead and cadmium. The diet was the major
source of exposure to both lead and cadmium. Occasionally
consumed foods seemed to be responsible for a large part of the
total intake of lead and cadmium.

On a group basis, faecal lead and cadmium may be used
for validation of the duplicate diet collection efficiency. Fecal
lead and cadmium were found to be useful indicators of the total
amounts of these metals ingested. Due to the large day-to-day
variations in dietary intake of lead and cadmium, and variations
in the gastrointestinal transit time, the faeces sampling period
should be at least 5 days.
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VAHTER M, BERGLUND M, LIND B, JORHEM L, SLORACH S, FRIBERG L. Personal monitoring
of lead and cadmium exposure — a Swedish study with special reference to methodological aspects. Scand
J Work Environ Health 1991;17:65—74. Methods for determining personal exposure to lead and cad-
mium were tested in Stockholm in 1988. Lead and cadmium in breathing-zone air, 24-h duplicate diets,
and feces of 15 nonsmoking women (27—46 years of age) were studied. Blood was collected at the begin-
ning of and immediately after the test period (seven consecutive days). An extensive quality assurance
program was included. Most technical problems were encountered in the 24-h collection of airborne par-
ticles. The pumps were noisy, and the batteries had to be recharged every 6—8 h. The lead and cadmium
levels in feces were found to be useful indicators of the total ingested amounts of these metals. Because
of the large day-to-day variation in the dietary intake of lead and cadmium, the sampling period for duplicate

diets and feces should be at least 5—6 d.

Key terms: air, blood, duplicate diets, dust, exposure, feces, methods, quality control.

Lead (Pb) and cadmium (Cd) may be found in work
environments, ambient air, dust, drinking water, food,
and tobacco smoke. For both metals the difference be-
tween the average human exposure levels and the ex-
posure levels at which the first signs of adverse health
effects can be seen is very small. Accurate estimates
of human exposure to environmental pollutants are of
vital importance for the assessment of the risks these
pollutants pose and for the design and implementa-
tion of efficient control strategies. The World Health
Organization (WHO) and the United Nations Environ-
ment Programme (UNEP) are coordinating an inter-
national exposure assessment effort — the Human Ex-
posure Assessment Location (HEAL) program (1, 2).
Initially, methods for monitoring exposure to lead,
cadmium, chlorinated hydrocarbons, and nitrogen di-
oxide, including methods for quality assurance, were
developed and tested on small groups of selected in-
dividuals. Measurements of personal exposure to lead
and cadmium from air, food, and beverages were car-
ried out on small groups of nonsmoking women in
Beijing, Stockholm, Yokohama, and Zagreb. A review
of the studies has recently been published by WHO
and UNEP (3). Our report gives a detailed evaluation

! Karolinska Institute, Institute of Environmental Medicine,
PO Box 60208, S-10401 Stockholm, Sweden.

! National Food Administration, PO Box 622, S-751 26 Up-
psala, Sweden.
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of the methods used in the determination of human
exposure to lead and cadmium in Stockholm.

Material and methods

Study design and sampling

Exposure monitoring of lead and cadmium, involving
15 nonsmoking women, 27—46 years of age, and not
occupationally exposed to lead or cadmium, was car-
ried out in February and March of 1988. Personal
exposure via air, food, and beverages was measured
during seven consecutive 24-h periods. Each period
started in the afternoon at 1500. The nonsmoking
women working in three departments of the Karolinska
Institute in Stockholm were asked to join the study.
All but one of 18 women agreed to participate. Be-
fore the beginning of the measurements the women
were informed about Lll'le aims of the study, the sam-
pling procedures to be used, and how to avoid con-
tamination of the samples. Questionnaires concerning
personal data, life-styié factors, health status, home
address, occupation, and so forth were completed by
each participant. In order to check that all the sam-
ples were collected and labeled properly and that the
questionnaires were completed, the study supervisor
had daily meetings with the subjects, and any prob-
lems were discussed.

Lead and cadmium in blood were determined for
the evaluation of the total exposure (4—6). Blood sam-
ples (10 ml venous blocl‘d) were collected at the begin-
ning of and immediately after the test period (days |
and 8) in evacuated blood collecting tubes (Venoject,
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VT-100H, Terumo (iiorporation, Tokyo) containing
heparin as an anticoagulant. The blood was transferred
to 5-ml polyethylene tubes and stored deep-frozen until
thc analysis.

The total amount of suspended airborne particulates
(24-h samples) in the breathing zone of each subject
was sampled during|the whole test period of seven
consecutive days. Low-volume personal air samplers
(T 13350 Casella pump AFC 123, equipped with al-
ternating current adapters) with a flow rate of 2 I/min
were used. The Casella pump AFC 123 was chosen
from six different pe*sonal air-monitoring devices on
the Swedish market chause of the relatively low noise
level, low weight (460 g), the built-in low battery
shutdown device, a flow rate at 2 I/min kept within
+5 %, and a fairly low price. The filter holders were
equipped with 37-mm membrane filters (Millipore
HAWP 03700) with a 0.45-pm pore size. The pump
was carried at all timl‘es as the subjects moved around
outdoors and indoors. During most of the time spent
in one and the samelroom the pump was connected
to an electrical outlet to recharge the batteries. In a
test of sampling efficiency in relation to the pore size
of the filters, airborne particles were simultaneously
collected on four occasions (2 d indoors and 2 d out-
doors) with 0.45- and 0.8-pm pore size filters.

For the evaluation lof the dietary intake of lead and
cadmium, duplicate portions of all foods and bever-
ages, including drinkfng water, but not certain medi-
cines and chewing gum, consumed during the entire
study period were collected as 24-h samples. Duplicate
portions of evcrythinlg ingested during each 24-h pe-
riod, starting in the afternoon at 1500, were collected
in one and the same cﬁl)mainer and stored deep-frozen
until the analysis. Food records were kept by each par-
ticipant so that the rTIation between high intakes of
lead and/or cadmium|and the consumption of certain
foods could be studied. The consumption of canned
foods was recorded,\ since it is known that foods
packed in lead-soldered cans may contain much more
lead than the correqunding fresh foods (7). The sub-
jects were not asked to record the weight of each food
item consumed, since it was feared that the extra work
and inconvenience inJolved would influence tke food
consumption pattern. However, they were asked to
record the approximate volume of beverages con-
sumed. In the follow-up questionnaires on the record-
ing of foods, information was sought on foods ingested
but not collected as‘ a duplicate portion and any
changes in food consumption habits due to the sam-
pling procedure.

In adults the gastroiLtesLinal absorption of lead and
cadmium is low, about 5—20 % on the average (8—
11). Therefore, the fed‘al content of lead and cadmium
may be used as an indicator of the amounts of lead
and cadmium ingesteid. Provided that there are no
other sources of ingested lead and cadmium, fecal lead
and cadmium may be used for validating the results
of the duplicate diet st‘Ludy. All feces corresponding to
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the food and beverages ingested during the entire study
period were collected. Since the gastrointestinal tran-
sit time varies greatly (12), a colored marker (carmine
red, checked for metal content) was ingested at the be-
ginning and at the end of the food sampling period
in order to indicate the first and last stools to be col-
lected. The first colored stool, but not the second, was
collected. The feces were collected in specially designed
metal-free plastic bags, weighed, and stored deep-
frozen until the analysis.

Analytical procedures

All utensils were washed with 10 % nitric acid and
rinsed several times with deionized water before use.
Standards were prepared from stock standards (British
Drug Houses, United Kingdom) containing 1000 mg/|
of the metals as nitrate salts.

Blood samples were analyzed according to Stoep-
pler et al (13) and Stoeppler & Brandt (14), with cer-
tain modifications (15, 16). An 0.3-ml sample was
deproteinized by the addition of 0.5 ml of 0.8 M nitric
acid. The concentrations of lead and cadmium were
determined with the use of graphite furnace atomic ab-
sorption spectrophotometry (GFAAS) with back-
ground correction and peak area evaluation (Perkin
Elmer models 373 and 5000 Zeeman with HGA—500,
autosampler AS—40, recorder 056 and computer Ep-
son Hx20 or Perkin Elmer 7500). Standard graphite
tubes were used for the determination of lead and
I'Vov’s platform in a pyrolytical graphite tube for the
determination of cadmium.

Air filters were digested in 2 ml of concentrated nitric
acid/perchloric acid (1:1) at 100°C for 20 min in glass
beakers. After dilution to 10 ml with deionized wa-
ter, the solutions were analyzed by GFAAS with back-
ground correction after a further 1:1 dilution with
deionized water. Quality-control samples of dust were
analyzed with the same method, but the concentrations
of lead and cadmium were determined by flame atomic
absorption spectrometry with background correction.

The diet samples were thawed and each 24-h sam-
ple was thoroughly homogenized in a food blender
equipped with a titanium knife. Subsamples were
weighed in duplicate into platinum crucibles and, after
drying, ashed at 450°C in a time/temperature pro-
grammable furnace (Carbolite, Food Ashing, United
Kingdom). When free from visible carbon particles,
the ash was dissolved in 20 ml of 0.1 M nitric acid (17).
Lead and cadmium were determined by GFAAS in a
Perkin-Elmer 3030/HGA—500 with a deuterium back-
ground correction system, autosampler AS—40 and
printer PR—100. All of the determinations were made
by the standard addition technique. The energy con-
tent of each duplicate diet was determined by standard
methods (18).

The frozen feces samples were thawed, dried at
105°C to constant weight, homogenized by grinding
in liquid nitrogen with a ring mill (Shatterbox, model



8500, Spex Ind, United States) and freeze-dried (Ed-
wards Modulyo EF4, United States). Duplicates of
2.4 g of the dried sample (corresponding to about
10 g of wet weight) were dry-ashed at 470°C overnight
in a time/temperature programmable muffle furnace
(Carbolite, Food Ashing). The ash was dissolved in
15 ml of 1 M nitric acid. Empty crucibles treated as
those with samples were used as blanks. Standards were
made in 1 M nitric acid. Flame atomic absorption spec-
trophotometry with deuterium background correction
was used for the determination of lead and cadmium
(19, 20).

The analytical quality control was based on the pro-
gram developed in the UNEP/WHO biological moni-
toring project for lead and cadmium (21—23). The
analytical performance evaluation involved the anal-
ysis of sets of quality-control samples and an evalu-
ation of the results with linear regression analysis (24).
In general, 8—12 external quality-control samples, the
metal concentrations of which were not known to the
analyst, were analyzed together with the monitoring
samples. The quality-control samples consisted of
spiked bovine blood, spiked air filters, house dust,
freeze-dried simulated human diets, and freeze-dried
human feces. The preparation of the quality-control
samples has been described by Lind et al (25) and
Jorhem & Slorach (26). The range of concentrations
of lead and cadmium in the quality-control samples
was chosen to cover the whole range of concentrations
expected to be found in the monitoring samples col-
lected at the four HEAL sites.

Results

As shown in figures 1 and 2, the results of the quality-
control analyses (blood, air filters, dust, diets, and
feces), carried out together with the analyses of the
monitoring samples, were in good agreement with the
quality-control reference values. Many of the moni-
toring samples contained less lead and cadmium than
expected, and sometimes less than the quality-control
samples. Four quality-control blood samples for lead
and cadmium were within the concentration range of
the monitoring samples. Two of the quality-control
samples were internal quality-control samples, contain-
ing 28 pg Pb/1 and 0.3 pg Cd/I (not shown in the
figures); the analysis gave 29 and 27 pg Pb/l and 0.3
and 0.4 pg Cd/l, respectively.

The quality-control air filters contained 1.0—28 pg
Pb/filter, while the air monitoring samples contained
0.04—0.49 pg Pb/filter. Blank filters analyzed together
with the monitoring samples showed less than 0.03 pug
Pb/filter (detection limit), and the analysis of inter-
nal quality-control filters containing 1.6 (SD 0.04) ug
Pb/filter gave 1.6 (SD 0.11) ug Pb/filter, indicating
an y = x equation also in the low concentration range.
The quality-control air filters for cadmium contained
6—110 ng Cd/filter, and only one quality-control sam-
ple was within the concentration range of the monitor-

ing samples (1—7 ng Cd/filter), most of which were
close to the detection limit of 1 ng Cd/filter.

All eight qua[i:y-comrcf[ diet samples for lead and
four quality-control diet samples for cadmium were
within the concentration ranges of the collected dupli-
cate diets when the latter were calculated on a dry
weight (dw) basis [21—469 pg Pb/kg (dw) and
4.8—118 ug Cd/kg (dw)].| Three quality-control feces
samples for lead, and four for cadmium, were within
the concentration ranges |of the monitoring samples
[0.2—3.3 pg Pb/g (dw) and 0.2—0.8 pg Cd/g (dw)].

The concentrations of lead and cadmium in the
blood collected from the 15 women are given in table
1. There was no difference in the blood concentrations
of lead and cadmium between days 1 and 8.

We calculated the concentrations of lead and cad-
mium in the breathing-zone air by dividing the amounts
of lead and cadmium on the filters used in the personal
air samplers by the volume (in cubic meters) of air
filtered during the 24-h sampling periods. The data are
given in table 2. On the assumption of a daily respira-
tion volume of 13 m® (moderate physical activity), it
can be estimated that, on the average, 838 (SD 186)
ng of lead and 10 (SD 2.2) ng of cadmium were in-
haled per day.

The test for sampling efficiency in relation to the
pore size of the membrane filter showed 46 and 66 ng
Pb/m? with a 0.8-um pore size for the two outdoor
test sites. Corresponding results for the two indoor test
sites were 30 and 58 ng Pb/m? with the 0.45-um pore
size and 38 and 52 ng Pb/m? with the 0.8-um pore
size.

A total of 105 daily duplicate diets was collected,
seven by each woman. The average daily amount of
food and beverages collected, as well as the content
of lead and cadmium in the 24-h diets, are given in
table 3. The average energy content of the daily dupli-
cate diets was 7.8 (SD 1.3, range 5.8—9.7) MJ. Figures
3 and 4 show the distribution of the lead and cadmium
content for the 105 duplicate diets. Figure 5 shows a
typical example of the day-to-day variation in the di-
etary intake of lead and cadmium. In order to evalu-
ate the number of test days required for making reli-
able estimates of the daily intake, we calculated the
average daily dietary contents of lead and cadmium
also for assumed test periods of 2— 6 d (table 4).

All of the women reported complete feces collection.
A total of 123 stools was collected and analyzed for
lead and cadmium. For fo:ur of the subjects, the first
red feces appeared during the first day after the in-
gestion of the carmine red, for eight subjects during
the second day, for two subjects during the third day,
and for one subject during the fifth day. The number
of stools between the colorled markers varied between
5 and 12. The dry weight to wet weight ratio for the
feces was 0.28 on the average (SD 0.04, range 0.19—
0.34). The total amounts of lead and cadmium elimi-
nated during the whole simpling period were calcu-
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Table 1. Concentrations of lead (Pb) and cadmium (Cd) in the
blood of 15 nonsmoking women.

Mean sD Median Range
ng Pbil
Day 1 30 8.1 27 21—44
Day 8 29 8.6 29 15—43
rg Cdil
Day 1 0.32 0.16 0.33 0.11—0.79
Day 8 0.32 0.17 0.30 0.13—0.86

Table 2. One-week average air concentrations of lead (Pb) and
cadmium (Cd) in the breathing zone (personal monitoring) of
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lated and compared with the metal contents of the
duplicate diets collected during the 7 d. The average
fecal elimination as a percentage of the dietary intake
was 104 (range ];2——158) % for lead and about 113
(range 74—148) % for cadmium.

We calculated khc average daily stool mass and the
daily fecal elimination of lead and cadmium for each

woman by dividin!g the total amounts of feces and fecal

Table 3. One-week average daily intake of food and beverages
and dietary intake of lead (Pb) and cadmium (Cd) (duplicate diet
contents) for the 15 nonsmoking women.

15 nonsmoking women. | Mean SD  Median Range
Mean SD Median Range Ranges g diet/d
Wet weight i.'23#2 341 2270 1563—3033
ng Pb/m? 64 14 66 4294 15—169 Dry weight 393 52 391 307—477
ng Cd/m? 0.8 0.16 0.8 0.5—1.1 0.4—26 ug Pbid | 26 79 26 13—40
ug Cd/d 8.5 21 B.1 57—14
a2 Range of all 24-h samples. i
Number of duplicate diets |
\
[
|
\ [
N \ &\% TN favwunil |
0-10 21-30 41-50 61-70 131-140
129 g1740 21-60 71-89 | Figure 3. The content of lead in the 105
ug Pb/day ‘ daily duplicate diets.
Number of duplicate diets |
\
60 A
|
50 1 ‘
40 - |
\
30 1
201
|
10 A |
56-60 ‘
|Flgure 4. The content of cadmium in
ug Cd/day

‘the 105 daily duplicate diets.
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Table 4. Average daily dietary |intake of lead and cadmium in
relation to the number of day‘s studied.

%‘ of 7-d average

Number :
of days Lead Cadmium
Mean SD Flaqge Mean SD Range
2 7 27 284133 81 19 52—118
3 92 31 28—149 88 16 48—112
4 100 23 58—150 103 19  46—129
5 98 19 54—131 99 18 44—121
6 104 8 84—115 102 6 89—112
7 100 - g 100 - -

Daily intake (ug) ‘
0

60 A1

50 1

40 4

301

B

22

e

Lead \
1 cagmium

Figure 5. Examples of the day-lo-day variation in the dietary
intake of lead and cadmium by one subject.
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Figure 6. Mean daily absorption of lead estimated from tne
breathing-zone air levels (on the assumption of 50 % absorp-
tion in the respiratory tract), dupricate diets, and feces (on the
assumption of a gastrointestinal absorption of 15 %) of all the
subjects. The standard deviations are indicated by the verti-
cal bars,
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metal contents during days 3 to 8 of the test period
(for one subject days S to 10) by 6 (table 5). In order
to evaluate the number of study days required for mak-
ing reliable estimates of the fecal elimination, we cal-
culated the average daily stool mass and average daily
fecal elimination of lead in relation to the number of
days studied (table 6). Five days were required for ob-
taining good estimates of both daily stool mass and
daily fecal elimination of lead on an individual level.

Tab_le 5. One-week average daily stool mass and fecal elimi-
nation of lead (Pb) and cadmium (Cd) from 15 nonsmoking
women.

Mean sSD Median Range
g feces/d
Wet weight 88 45 78 51—232
Dry weight 24 75 22 15—44
ug Pb/d 24 9.7 23 10—41
ug Cd/d 8.9 20 8.8 55—12

Table 6. Average daily stool mass of 15 nonsmoking women
and average daily fecal elimination of lead in relation to the
number of days studied, starting from day 3 after the inges-
tion of the marker (for one subject day 5). Figures represent
the percentage of average daily fecal elimination of lead dur-
ing 6 d of feces collection.

Fecal lead
Stool mass T

L) i elimination
et oty _(wofsdmen ol mean
Mean SD Range Mean SD Range
2 (days 3—4) B0 46 0—141 76 51 0—175
3 (days 3—5) 83 33 7-—-139 80 38 B8—149
4 (days 3—6) 88 31 22—-132 86 34 23—130
5 (days 3—7) 94 12 70—107 90 13 71—115

6 (days 3—8) 100 - 100 i :

0.6
0.5

0.4

0.34

0.2

-

0.1

T
L

—

pg Cd

0.0

Air Diet Feces

Figure 7. Mean daily absorption of cadmium estimated from
the breathing-zone air levels (assuming 50 % absorption in the
respiratory tract), duplicate diets, and feces (on the assump-
tion of a gastrointestinal absorption of 5 %) of all the subjects.
The standard deviations are indicated by the vertical bars.



The data for the fecal elimination of cadmium were
very similar to those for lead.

The estimated average daily absorption of lead and
cadmium, based on the amounts in air, duplicate diets,
and feces, is shown in figures 6 and 7.

Discussion

The main objective of the present study was to test ex-
posure monitoring methodologies, and several differ-
ent sampling techniques were used. The fact that all
the women worked at the same place facilitated our
evaluation of the problems encountered in the sam-
pling, handling, and storage of the different samples
collected. The importance of continuous encourage-
ment throughout the study was emphasized by the sub-
jects. The main sampling problems were associated
with the 24-h monitoring of airborne lead and cad-
mium. The commercially available personal air moni-
tors are designed for occupational exposure monitor-
ing studies with 8-h exposure periods, and it was neces-
sary to recharge the batteries every 6—8 h. Therefore,
the pumps had to be connected to an electrical outlet
most of the time when the subjects were at home or
sitting in their offices. In addition the noise of the oper-
ating pumps gave rise to some complaints. Equipment
suitable for 24-h personal sampling of the general
population needs to be developed. With filters of a
larger pore size, giving rise to lower air resistance, the
pumps were found to be less noisy. The determination
of lead in simultaneously collected samples, with 0.45-
and 0.8-pm pore size filters, showed no significant
difference in collection efficiency over a 24-h period.

The large day-to-day variation observed in the die-
tary intakes of lead and cadmium indicates that cer-
tain occasionally consumed foodstuffs were responsi-
ble for a large part of the total dietary intake of these
metals. This fact has to be considered when the meth-
od and the number of days and persons to be studied
are chosen. The duplicate diet method gives a more
precise estimate of the dietary intake than estimates
based on the analysis of individual foodstuffs com-
bined with food consumption data. However, it has
been reported that the collection of duplicate diets may
decrease the food intake and change the food con-
sumption pattern (27). In our study, there was no in-
dication of markedly decreased food consumption due
to the sampling. The women indicated only a minor
decrease in the amount of food consumed due to the
sampling (eg, half a fruit or cake instead of a whole
one). One woman had her lunch less frequently at a
restaurant. In addition, the amounts of food and
beverages ingested, 393 g(dw)/d, on the average, did
not indicate a low food intake. Schiitz (28) reported
an average daily food intake of 313 g(dw) in a study
of 33 duplicate diets from 16 Swedish women 68—69
years of age.

(VAR VAT W N N

According to the follow-up questionnaires on the
food records, the worlnen had collected duplicate por-
tions of essentially everything ingested, except chewing
gum and certain medicines. Several of the women had
more lead and/or cadmium in their feces than in the
corresponding duplicﬁte diets, and this result may in-
dicate an error in the duplicate diet collection. How-
ever, there may be othEr explanations for the high fecal
elimination of lead and cadmium. Part of these metals
in feces originates from the fecal excretion of en-
dogenous lead and cadmium. Chamberlain (8) has es-
timated the daily clez‘irance of lead in feces to cor-
respond to the amount of lead in 0.05 kg of blood.
Thus, in our study, the average fecal excretion of en-
dogenous lead would be about 1.4 ug Pb/d (ie, about
6 % of the average daily fecal elimination). The fecal
excretion of endogenous cadmium is about the same
as the urinary excretion (29) [ie, about 0.2—0.3 pg/d
for nonsmoking Swedish women 30—50 years of age
(30)]1.

A possible reason for the high fecal recoveries after
adjustment for the excretion of endogenous lead and
cadmium may be that the feces collected did not cor-
respond exactly to the food collected during the study
period. Some of the first feces samples collected (with
the red marker) contained amounts of lead and/or cad-
mium greatly exceeding those in the corresponding first
day’s duplicate diets. Since the duplicate diet collec-
tion started at 1500 in the afternoon, at which time
the carmine marker was ingested, a high dietary lead
and/or cadmium intake earlier that day may have in-
fluenced the first colored feces samples. If the first
feces samples with metal contents greatly exceeding
(2—9 times) those of thp corresponding first duplicate
diets were excluded, the average fecal elimination ad-
justed for endogenous| excretion, as a percentage of
the dietary content, would be 85 (range 59—121) %
for lead and 97 (range 66—144) % for cadmium. These
figures are consistent with the reported 10—20 % aver-
age gastrointestinal absorption of lead in adults (8, 9,
11) and 5 % average gastrointestinal absorption of cad-
mium (10).

Another possible reason for the high fecal content
of the metals in relation to the dietary content may
be sources of peroral lead and cadmium other than the
diet. It can be estimated that inhaled particles cleared
from the lungs and swallowed contributed very little
to the fecal lead and cadmium. Even if as much as
90 % of the inhaled lead and cadmium were cleared
from the lungs and swallowed, the amount would not
contribute more than 0.7 pg of lead and 0.009 pg of
cadmium per day to the feces. We did not investigate
other sources of peroral lead and cadmium.

As has already been mentioned, fecal lead and cad-
mium may be used as an indicator of the total ingested
amounts of these metals. Feces collection is consider-
ably cheaper than the duplicate diet technique, and in
many cases less inconvenient for the subjects involved.

I :
Furthermore, feces collection does not influence food
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intake and the food consumpuon pattern. Because of
the large day-to-day variations in the dietary intakes
of lead and cadmium fmd variations in the gastroin-
testinal transit time, the feces sampling period should
be as long as possible. }n our study, 5 d were required
for a reasonably good estimate of the daily fecal elimi-
nation. In order that the seasonal variations in metal
exposure can be determined, the feces collection must
be repeated.

The main problem wnh fecal lead and cadmium as
indicators of exposure 15 the variation in gastrointes-
tinal absorption bctween individuals, and possibly al-
50 over time for one and the same individual. The gas-
trointestinal absorption of lead and cadmium is in-
fluenced by the nutritional status of the subject, the
presence of food in the stomach, and the presence of
other metals in the diet (8, 10, 11). Iron deficiency,
which is common among fertile women (31), may in-
crease the gastrointestinal absorption of lead and cad-
mium (32, 33).

The small number of| selected subjects studied does
not allow an extrapolation of the results to the gen-
eral population. However, according to the informa-
tion given in the questionnaires, there is no reason to
believe that the selected women differed to any signifi-
cant extent from nonsmoking women in the general
population with regard to their exposure to lead and
cadmium. Furthermore, the average blood cadmium
level (0.3 pg/1) is similar to that reported for nonsmok-
ing women in a previous study (21), and the average
blood lead level (30 pg Pb/l) is consistent with that
(33 pg Pb/l) recently reported for children and
teenagers in southern Sweden (34, 35). However, the
average blood lead level was lower than that (64 ug
Pb/I, N=45) found for nonsmoking women in 1980
(21) and in 1984 (42 pg Pb/1, N =18) (36). In all these
studies blood lead was a'nalyzed with the same proce-
dure with adequate quality control. The decreasing
blood lead levels probably reflect a true decrease in
the general population’s exposure to lead. Legislative
measures taken in Sweden in 1981 lowered the maxi-
mum permitted level of lead in gasoline from 0.4 to
0.15 g/1, and in 1987 unleaded gasoline was introduced.
In 1988 about 30 % of the gasoline used was unleaded.
A similar trend of decreasing blood lead levels in
parallel to the decreasing lead levels in gasoline has
been reported for children in southern Sweden (35, 37).
The gradual replacement of food cans with lead-
soldered side seams by welded cans or other types of
packages (38) may also have contributed to lower blood
lead levels. ‘

The levels of lead and cadmium in the breathing-
zone air (personal momtormg} were very low, 64 ng
Pb/m? and 0.8 ng Cd/rn3 Considerably higher air
metal concentrations have been reported for Stock-
holm in studies using ‘stationary air monitors. In
1987—1988 monthly average air lead levels of 0.4 and
0.7 pg/m? were found |in areas of Stockholm with
heavy traffic (39). As to cadmium in air, an annual
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mean concentration of 0.9 ng/m? has been reported
for rural areas in Sweden and weekly mean concen-
trations of about 5 ng/m? for Stockholm (40). The
most likely explanation for the low air metal levels in
our study is that the women under study spent about
90 % of their time indoors. This possibility shows the
necessity of personal sampling for the estimation of
human exposure to airborne pollutants. On the aver-
age, airborne cadmium contributed only about 1 %
to the total uptake (absorbed amounts) of cadmium.
For lead, the contribution from air was about 10—135
%. In the summer, when people normally spend more
of their time outdoors, the contribution from air may
be higher.

The diet was found to be the major source of ex-
posure to both lead (average 26 pg Pb/d) and cadmium
(average 8.5 pg Cd/d). Similar daily dietary intakes
of lead (27 pg Pb/d) and cadmium (10 pg/d) were
reported in 1983 by Slorach et al (41) on the basis of
the analysis of seven prepared daily diets typical for
a Swedish adult male. However, the prepared diets did
not include canned food or wine, which often contains
relatively high levels of lead. In our study a high daily
intake of lead was, in many cases, associated with the
consumption of these foods. The prepared diets did
not include shellfish. In our study the consumption of
hand-peeled shrimp, which contain remnants of the
hepatopancreas, was associated with a high daily in-
take of cadmium (18). Further studies are needed to
evaluate possible changes in the exposure to lead and
cadmium via the diet.

This pilot study made it possible to identify the main
problems in the collection and analysis of different
types of exposure monitoring samples and to identify
major routes of exposure. In a full-scale study, on a
representative sample of the general population, it
would probably not be essential to carry out personal
air monitoring of cadmium. Personal monitoring of
exposure to airborne lead might be useful, especially
in areas with heavy traffic during seasons when peo-
ple spend more time outdoors. For many of the wom-
en there were large day-to-day variations in the die-
tary intakes of lead and cadmium. Therefore the sam-
pling periods should be as long as possible and prefer-
ably repeated. Identification of the food items respon-
sible for the high peaks in the intake would make it
possible to decrease the exposure considerably.
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Blood lead concentrations of Swedish pl"eschool children
in a community with high lead levels from mine waste in

soil and dust

by Bo Bjerre, MD,' Marika Berglund, MSc,? Kristina Harsbo, MSc,* Bjérn Hellman, PhD* 3

BJERRE B. BERGLUND M, HARSBO K, HELLMAN B. Blood lead concentrations of Swedish pre-
school children in a community with high lead levels from mine waste in soil and dust. Scand J Work
Environ Health 1993:19:154—61. The lead concentration in capillary blood was investigated in 49
preschool children (0.7—7.4 years of age) visiting a day-care center in a Swedish community with
high lead contamination from mining and milling in soil and dust in populated areas [up to 1400 and
14 000 pg - g' (6.76 and 67.63 umol - g*') of dry weight, respectively]. The blood lead levels were
examined twice (in April and in September) in 33 of the children. The lead levels were low on both
sampling occasions [arithmetic mean 31 (SD 13, median 30, range 13—79) pg - 1, ie, arithmetic mean
0.15, (SD 0.06, median 0.14, range 0.06—0.38) pwmol - 1"']. Whereas children up to four years of age
showed significantly increased levels from April to September, a significant decrease was seen in older
children. The level of lead in soil at home, gender, smoking habits at home, and estimated level of
hand-to-mouth activity did not appear as strong determinants of lead in blood. The results indicate
that lead from mine waste in soil and dust fallout does not constitute a significant health hazard for

preschool children in Falun.

Key terms: capillary blood, environmental lead, soil exposure.

Falun is a city in the middle of Sweden with about
50 000 inhabitants. For centuries the town has grown
up around a thousand-year-old copper mine. The
town is partly built on, and even by, mine deposits.
There is some 10000 t of lead in the waste dumps
and residential fill materials scattered throughout the
town area. Airborne dust from the mining and mill-
ing activities, various ore processing activities (eg,
production of sulfuric acid), and extensive mine
waste deposits have contributed to a significant metal
contamination of the soil in the community. During
some hundreds of years, until the 20th century, there
were also extensive smelting activities in Falun.
Repeated measurements of lead in soil and dust
fallout over the last few years have shown that the
lead concentrations can be as high as 1400 pg-g'
(6.76 umol - g ') of dry weight soil [geometric mean
362 (SD 2.3) pg-g ', ie, geometric mean 1.75 (SD
0.01) umol - ¢ ' and 14 000 pg - g ' (67.63 umol - g')
of dust, in populated areas of the community. The
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lead content in samples of soil taken at three different
locations outside the city of Falun [geometric mean
119 (SD 1.6) pg - g', ie, geometric mean 0.57 (SD
0.01) umol - g7'] was significantly lower (P < 0.001)
than the mean lead content in the samples taken in
the central areas of the community. Background
values for lead in Swedish soils have been estimated
tobe 16 pg - g' (0.08 pmol - g*') dry weight (1).

Young children have been identified as the par-
ticular group at risk in a general population contin-
uously exposed to lead-contaminated soil and dust
due to their normal hand-to-mouth activity and their
greater susceptibility to and higher gastrointestinal
absorption rate of lead (2—38). The principal sourc-
es of lead exposure differ between young children,
older children, and adults. The younger children in-
gest more soil and dust than older children because
of their more prominent hand-to-mouth activity.
Blood lead levels have been shown to increase from
about six months of age. peak at about one to four
years of age, and thereafter decline with age (9—13).

Many organs may be adversely affected by lead.
A major concern is its neurophysiological effects.
typically manifested as deteriorated performances
on various psychometric tests for cognitive functions
or hyperactive behayior (14—19). Such effects have
been observed at blood lead levels of 100—
150 pg - 1" (0.48—0.72 umol - 1 ") (7. 11, 20), and
it has even been suggested that there is no distinet
threshold for the advierse effect of lead on early cog-
nitive development (20).

A theoretical risk assessment made specitically for
the Falun area (Hcllrﬁmn: unpublished) was not able



to exclude the possibility that blood lead levels were
increased in certain infants living in heavily con-
taminated areas. Since this conclusion was in agree-
ment with more general risk assessments made by
others (21, 22), the present study was undertaken to
determine the blood lead levels of a group of pre-
school children visiting a day-care center in Falun,

where the lead content of soil and dust fallout is high.
|

Subjects and methods
|
Subjects

All children visiting a dayllcare center in Falun were
offered the possibility to participate in a blood lead
examination study through an invitation to their par-
ents, who were also informed of the purposes of the
study. The day-care center was the only one located
in an area with notably high concentrations of lead
in soil [about 1000 pg-g' (4.83 pumol - g™") dry
weight]. Blood samples were taken from 49 children
(0.7—7.4 years of age) whose parents had accepted
their participation. Only one child of the 50 children
at the day-care center did not participate in the study.

Questionnaire

Information on present and previous home addresses
and the birth date of the children was obtained from
questionnaires given to the parents. Furthermore, in-
formation was collected about passive smoking (ie,
number of smokers and number of cigarettes smoked
per day in the home) and other possible sources of
lead exposure at home [ie, the children’s estimated
intake of food from tin cans (0, 1—2, or >2 times
per week] or the presence of a hobby involving a po-
tential use of lead, such as soldering, welding, or pot-
tering. The hand-to-mouth activity of each child was
estimated by the parents on the basis of questions on
how often their child put things into their mouth
(never, sometimes, or often), used a pacifier or
sucked fingers (never, sometimes, or often), and ate
snow or soil (never, sometimes, or often). Informa-
tion about how much time (estimated) the children
spent outdoors per day was also obtained from the
parents.

Blood sampling .

The first blood sample was taken in April 1991 when
the ground was still covered with snow (for about
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four months). The second sample was taken in Sep-
tember of the same year (ie, at the end of the sum-
mer season when the children could be expected to
have been exposed to outdoor soil and dust fallout
for at least five months). The number and gender of
the preschool children participating in the blood
sampling in April and September 1991 is given in
table 1.

The average age of the youngest children (up to
four years of age) donating blood was 2.5 (range
1.2—3.0) years in April and 2.4 (range 0.7—3.5)
years in September. The corresponding figures for
the older children was 5.3 (range 3.8—7.2) years in
April and 5.6 (range 4.2—7.4) years in September.
The decrease in average age in the youngest group
was explained by the increased number of young
children attending the day-care center after the sum-
mer season. Thirty-three of the children donated
blood on two occasions. Blood samples from the
remaining 16 children were, for reasons already in-
dicated, taken only on one of the two sampling oc-
casions (3 children in April and 13 children in Sep-
tember).

Capillary blood samples (500 pl) were taken from
the left hand of each child by a trained nurse. The
hand and fingers were carefully cleaned with the use
of a brush, soap, and water, followed by 1% nitric
acid, to avoid contamination of blood from the skin.
Sterile mini lancets (Clean Chemical, Sweden AB,
Stockholm, Sweden) were used for the finger punc-
ture. Blood was collected in acid-washed Microvette
CB 1000 (Sarstedt, Stockholm, Sweden) with 5 pl
of ethylenediaminetetraacetic acid (0.15 g EDTA -
ml-' water) added (1.5 mg EDTA - ml"' blood). All
of the material used for sampling was tested for metal
content. The samples were kept deep-frozen until the
analysis.

Sampling of soil and dust

The latest soil lead analyses, commissioned by the
Local Health Committee. were performed in 1991 in
Falun. Lead concentrations were measured in the top
soil from 48 locations in populated areas of the com-
munity. These areas were located at different direc-
tions and distances from the mine waste deposits. A
sample comprised the humus layer of the top soil
(0— 5 cm). In 1991, dust samples were taken once
a month at seven different locations in the populated

Table 1. Characterization of the study group in relation to age. gender, and blood sampling occasion

|
Children <4 years

Children >4 years

| of age of age All children
Blood sampling occasion |

‘ Boys Girls Total Boys Girls Total Boys Girls  Total

| (N) (N) (N) {N) (N) (N) (N) (N) (N)
April ‘ 7 4 1 17 8 25 24 12 36
September 12 7 19 19 8 27 31 15 46
Both April and September ' 6 4 10 16 7 23 22 11 33
Either April or September ‘ 13 7 20 20 9 29 33 16 49
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areas of the city. Each sample represented the total
amount of dust collected during a month in a sam-
pling container (inside diameter 0.2 m) placed 1.4 m
above the ground.

Analysis of lead in blood

The blood samples were analyzed on two occasions
at the Institute of Environmental Medicine. Each of
the two analytical series included the analysis of
quality control samples of bovine blood spiked with
lead. Two subsamples of 0.1 ml of blood were de-
proteinized by the addition of 0.4 ml of 0.8 M nitric
acid. The supernatant was analyzed using graphite
furnace atomic absorption spectrophotometry
(GFAAS) with background correction and peak area
evaluation (Perkin-Elmer model 5000 Zeeman,
HGA-500, autosampler AS-40, PE computer model
7500). The detection limit for the lead concentration
of blood was 5 pg - I"' (0.024 umol - 1'). The ana-
lytical performance was evaluated by a linear regres-
sion analysis of sets of quality control samples (23).
The evaluation guaranteed, with the power of 90%,
that the true regression line would not fall outside
the maximum allowable deviation interval y=x*
(0.05 x + 10) (figure 1). The error of the method was
3.82 pg- 1" (0.018 pmol - I"') in the first analytical
series and 3.35 pg - I (0.016 pmol - I'') in the sec-
ond series. Thus it can be assumed that the accuracy
of the blood lead levels was satisfactory.

Analysis of lead in soil

The soil samples were analyzed at SGAB Analys,
Luled, Sweden, together with quality control samples
prepared from a certified lake sediment reference

Y=4.02+0.99X
—~ 1507 R=0.999

5 125+

g Pb

= 100 -

n ~l
(@] wn
1 1

25

Laboratory values

0 W | ) 1 | 1
0O 25 50 75 100 125 150

Reference values (ug Pb - I')
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sample (BCR 280, Delta Instituut voor Hydrobio-
logisch underzoek, The Netherlands). The soil was
dried at 105°C and|weighed before being dissolved
in 50% nitric acid in a sealed Teflon® container,
using a microwave oven. The solution was filtered
and then diluted with distilled water before being an-
alyzed using inductively coupled plasma source mass
spectrometry (ICP-MS) (24).

Analysis of lead in dust

The dust samples were analyzed at the laboratory of
the mining company Stora Teknik, Falun, together
with quality control samples prepared from a stand-
ard solution of lead in water (Titrisol, Merck, Darm-
stadt, Germany). The dust collector was washed out,
and the entire content was dried before being dis-
solved in 20 ml of 7 M nitric acid. The lead content
in aliquots of the dissolved samples was determined
by atomic absorption spectrometry (AAS), using a
Perkin-Elmer model 4000.

Statistical evaluation of the data

Statistical significance was judged according to the
unpaired Mann-Whitney two-sample test, Mann-
Whitney U statistics being employed for individual
data. When blood lead levels before and after the
summer season were compared for the 33 individu-
als donating blood in both April and September, the
data were analyzed with the Wilcoxon signed rank
test. Least squares linear regression analysis was used
as an additional test when the impact of age and the
soil lead level at home on the blood lead concentra-
tion was analyzed. Student’s t-test of differences be-
tween the mean values was used when soil lead lev-

Y=5.03+0.98X

=~ 1507 R=0.996
2 1251
o

2 100+
g 751
S
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S 25-{
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Figure 1. Analytical quality control for lead (Pb) in blood. Quality control samples analyzed together with the collected blood
samples in May (left) and in October (right). The analytical performance was evaluated by linear regression of the refer-

ence values versus the laboratory results. The maximum allowable deviation interval (broken lines) is given by y = x £

(0.05 x + 10). (1 pg Pb -1 ' = 0.0048 pumol - 1 1)
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els (geometric means) at different locations were
compared. Two-tailed statistics were used in all of
the calculations. The level of significance was set at
5%.

Results \

Soil analyses (7 in 1981, 22 in 1986, and 48 in 1991)
made it possible to divide the city into four zones
with regard to the soil lead concentration: <200,
201—400, 401—600, and 601—1400 pg-g
(£0.97, 0.97—1.93, 1.94—2.90, and 2.90—6.76
pmol - g'). Most of the children (71%) lived in areas
with soil lead concentrations of 601—1400 pg - g
(2.90—6.76 pmol - g'). Only one child lived in an
area with a soil lead concentration below 200 pg - g™
(0.97 umol - g'). The children had not changed home
addresses during the year preceding the study. The
day-care center was located in the zone with a soil
lead concentration of 601—1400 pg- g (2.90—
6.76 pmol - g7'). The lead content in the dust fallout
measured close to the day-care center varied between
350 and 3500 pg - g' over the year.

The average (arithmetic mean) blood lead level for
all of the children included iin the study was 31 (SD
13, range 13—79, median 30) pg - 1! [0.15 (SD 0.06,
range 0.06—0.38, median 0.14) umol - I"'] in April
(36 children), and 32 (SD ]3 range 13—69, median
30) ug - 1°' [0.15 (SD 0.06. range 0.06—0.33, me-
dian 0.14) pmol - I"'] in September (46 children). The
correlation between the blood lead levels and age,

- -]
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gender, soil lead level, and smoking habits in the
home for the children donating blood in September
1991 is shown in table 2. To study the effect of sea-
sonal variation, we made a pairwise comparison of
the blood lead levels of the 33 individuals donating
blood in both April and September (table 2). Whereas
a paired nonparametric test was used to analyze
whether the median blood lead levels differed sig-
nificantly from April to September, an unpaired non-
parametric test was used to examine whether the
median blood lead levels differed between the groups
for the other parameters. It was not possible to car-
ry out any meaningful multiple variate analysis be-
cause of the small number of children included in the
study.

When the children participating in the blood sam-
pling in September were divided into two age groups
(four years of age or younger in September and old-
er than four years of age in September), the young-
er children were found to have significantly (P=0.04)
higher blood lead levels than the older children (ta-
ble 2). This difference was confirmed when the data
were analyzed with the use of least squares linear
regression (figure 2). In April the situation was just
the opposite, namely, the youngest children were
found to have significantly lower (P = 0.03) blood
lead levels than the older children. '

Whereas the blood lead concentrations increased
significantly (32%) (P = 0.008) over the summer sea-
son among the children four years of age or younger
from 25 (SD 8) pg-1"' [0.12 (SD 0.04) umol - 1"']

Table 2. Effects of various study parameters on the blood lead levels of preschool children living in @ community with high

concentrations of lead from mine waste in soil and dust.
|

Blood lead level (ug - 1-")2
Parameter
| Mean SD Range Median P-value®
Agec
A. =<4 years (N=20) a7 15 14—69 a5 0.04¢
B. >4 years (N =26) 28 10 13—60 26
Gender®
A. Boys (N =31) 31 14 13—69 26 0.19¢
B. Girls (N=15) | 34 12 16—61 36
Soil lead concentration at home® |
A. 0—600 ug - g—' (N=14) 27 8 13—40 28 0.17¢
B. 601—1400 ug - g-' (N=32) 34 14 16—69 32
Smoking habits in the home*®
A. No smokers (N = 35) 31 14 13—69 27 009°
B. Smokers (N = 11) 34 7 21—46 35
Seasonal variation
A. April, all children (N =33) 32 13 13—79 29 0.51¢
B. September, all children (N = 33) 30 12 13—68 27
A. April, =4 years of age (N =10) 25 8 13—40 26 0.008°
B. September, <4 years of age (N = 10) 33 14 14—68 34
A. April, >4 years (N = 23) | 34 14 16—79 32 0.005°
B. September, >4 years (N =23] 28 1 13—60 26
3 1 pug-1-'=0.0048 ymol - I-! ‘
b A—B, |
¢ September study.
9 Mann-Whitney two-sample test (Mann -Whitney U-statistics).
e

Wilcoxon signed rank test of data obtained from individuals donating capillary blood in both April and September
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Figure 3. Relationship between blood lead and soil lead (September 1991). The inhabited areas of Falun were divided into

four zones (zone 1: <200 ug lead -

g'' soil, zone 2: 201—400 pg - g, zone 3: 401—600 pg -

g, and zone 4: 601—

1400 pg - g'). The linear regression values are as follows: correlation coefficient r = 0.2640 (r?: 0.0697), slope = 3.92 (95%
confidence interval: =0.31 to 8.16), and two-tailed P-value = 0.0762 (ie, the slope was not significantly different from zero).

(1 pg - I = 0.0048 pmol - I')

to 33 (SD 14) pg-1"' [0.16 (SD 0.07) pmol - 1''],
there was a significant decrease (18%) (P=0.005)
among the older ones, from 34 (SD 14) pg - I'' [0.16
(SD 0.07) umol - "'} 10 28 (SD 11) pg - I'[0.14 (SD
0.05) pmol - I"'']. Among the 33 children donating
blood in both April and September, 18 (average age
5.2 years) had blood lead levels that had decreased
from April to September, and 13 children (average
age 3.5 years) had increased levels. The highest
blood lead level (79 pg - 1", ie, 0.38 pmol - I'') was
observed in April in a boy (4.2 years of age) living
in an area with a soil lead level of >600 ug-g'
(>2.90 pmol - g7'). In September, his blood lead level
was 60 pug - 1" (0.29 umol - I''). The next two highest
blood lead levels (69 and 68 pg - 1-'. ie, 0.33 umol -
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1"y were observed in two boys (3.5 and 2.9 years of
age, respectively) in September. They were both liv-
ing in areas with a soil lead level of >600 pg-g"
(>2.90 pmol - g '). None of these three boys had
smoking parents.

Eleven of the children donating blood in Septem-
ber lived in homes with smoking family members.
(Only two of them lived in‘ homes with family mem-
bers smoking more than 20 cigarettes per day.) Chil-
dren older than four years of age and exposed to pas-
sive smoking at home (N = 6) had significantly high-
er blood lead levels (P = 9.03} than those living in
homes without smoking family members (N = 22).
However, since there was no effect of passive smok-
ing at home on the blood |<iead levels, neither among




the older children donating blood in April nor among
the younger children, this parameter was judged to
be of minor lmportance m the present study.

As shown in table 2 and figure 3, there was a
tendency towards mcreased blood lead levels in the
children living in areas with a soil lead level of
>600 pg- g (>2.90 umol - g'). However, neither
this parameter nor the gender of the children (ta-
ble 2), the parents’ estimations of the hand-to-mouth
activity, the consumption of canned food of the chil-
dren (not shown), nor the presence of hobbies at
home possibly involving the use of lead (not shown)
were found to have a statistically significant corre-
lation with the blood lead levels. However, it should
be pointed out that the grdups were relatively small,
and it was not possible to etandardlze for age and soil
lead concentration at home.

Discussion

In the present study, blood lead levels were meas-
ured in preschool children living in a Swedish com-
munity with high levels of lead from mine waste in
soil and dust fallout. Despite the fact that the chil-
dren were selected to represent a group with a po-
tential exposure to soil and dust with high concen-
trations of lead, the blood lead levels were found to
be relatively low. The average blood lead level
was 31 pg - 1" (0.15 pmol - I"" in April and 32 pg -
"' (0.15 umol - I'') in September.

Previous Swedish studies of blood lead levels
among older schoolchildren (14 to 15 years of age,
some of whom were from Falun) showed a mean
blood lead level of 26 pg - 17" (0.12 pmol - 17", with
a median value of 21 pg ol‘ (0.10 umol - I'") and
a range between <10 and 273 pg - I (<0.05 and
1.32 umol 1"") (25). Schoolchildren (8 to 13 years
of age) in a glassworks area with lead-emitting in-
dustries and a reference area, in the south of Swe-
den, had a mean blood lead level of 35 pg-1!
(0.17 pmol - I'"), with a range between 10 and
89 g - 1'' (0.05 and 0.43 pmol - I') (26). There was
no difference in the blood /lead levels between the
areas. Blood lead levels have been monitored among
schoolchildren (mean age 11 years) in the south of
Sweden, in both urban and rural areas. since 1978.
In 1988, the mean blood lead level was 33 pg- 1"
(0.16 pumol - 1"), with a range between 15 and
71 pg - 17" (0.07 and 0.34 pmol - I"') (27). The indi-
cated blood lead levels among Swedish schoolchil-
dren are similar to those found in the general Swed-
ish adult population (28, ”9)

In the aforementioned studies, blood was collected
from the cubital vein. The risk for contamination of
the blood is higher with the ﬁlnger puncture technique
than with venipuncture. However, good agreement
between the two methods has been achieved when
measures have been taken to eliminate the risk for
contamination (30). We !eslled our sampling tech-
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nique by collecting blood from the cubital vein and
from finger puncture from adults. It was shown that
blood could be collected with the finger puncture
technique without contaminating the blood with lead
(Berglund et al, unpublished results).

A reasonable explanation for the observed increase
in blood lead levels from April to September among
the youngest children (up to four years of age) could
be that the daily intake of soil and dust during the
summer season is higher among younger children
because of more prominent hand-to-mouth activity.
To confirm and further elucidate our findings, addi-
tional investigations are needed. However, seasonal
patterns in blood lead levels, with a minimum in the
winter and a maximum in the summer, have been
observed in various blood screening programs (31,
32), and it has also been shown that children under
three years of age are at the greatest risk of show-
ing an increase in blood lead level during the sum-
mer season (31).

One explanation for the observed low blood lead
levels in Falun is that the lead compounds present
in soil and dust fallout have a low bioavailability. It
is known that young children can absorb up to 40—
50% of ingested lead (33, 34). Such a high absorp-
tion rate may not be true for older children or for lead
in the form of lead sulfide, mainly present in the soil
and dust contaminated by mine waste from Falun
(Qvarfort, personal communication).

Another possible explanation for the relatively low
blood lead levels in the preschool children from Fa-
lun could be that these children were not exposed to
soil and dust to the extent expected or that the lead
levels measured in the soil and dust were not repre-
sentative of what was generally available to the chil-
dren. Blood lead level is a measure of recent total
lead exposure. However, due to the design of the
study, and the restricted number of children, it has
not been possible to assess the relative importance
of lead from lead-contaminated soil and dust. It is,
for example, not known how much lead each child
in the study ingested via food and water.

Several attempts have been made to estimate the
amount of soil and dust ingested by young children
(6, 35—38) and to predict the blood lead levels of
children from the concentration of lead in the soil
and dust in their surroundings (3, 39—41). When
Steele et al (42) investigated the relationships be-
tween soil and blood lead concentrations in residents
living in communities with lead-contaminated soil,
they found that the impact of lead derived from mine
waste on the blood lead levels was less than that for
lead in soil derived from smelter, vehicle. or paint
sources. It was suggested that the low bioavailabili-
ty of lead derived from mine waste (ie. lead sulfide)
could be explained by the relatively large particle
sizes typically observed in mine wastes, and also by
the low solubility of lead sulfide.

The idea that lead derived from mines appears 10
have a low bioavailability is supported also by health
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survey data from other “mining” communities with
elevated levels of lead in the soil (43). Studying the
bioavailability of inorganic lead in rats after oral ad-
ministration, Freeman et al (44) observed that only
a small fraction of lead was absorbed from soil con-
taminated by mine waste in comparison with lead
acetate. In contrast to the observations made from
rats, LaVelle et al (45) reported a relatively high bio-
availability of lead derived from mine waste in soil
given orally to young pigs.

In children up to four years of age, blood lead
levels increased during the summer season. This find-
ing indicated that mine-waste lead in soil contribut-
ed to the total lead exposure. However, the blood
lead levels measured in the preschool children from
Falun did not indicate a significant risk of adverse
health effects. Our study suggests a low bioavaila-
bility of lead deposited in soil and dust during min-
ing, milling, and ancient smelting activities, as well
as during modern processing activities such as sul-
furic acid production. At least in Falun, it appears
as if these sources of lead do not constitute the same
environmental health hazard for children as other
lead sources do, for example, emissions from mod-
ern smelters, vehicle exhaust, and lead-based paints.
Thus it seems clear that the bioavailability of vari-
ous types of lead contamination should be consid-
ered when the risk of health effects due to contami-
nated soil are assessed, and before extensive clean-
up actions are initiated.
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casts inctrred by the ibal
* governments, or EPA consults with
thosa governments, If BPA compliss by
oonsuftugﬁxecu&veorderl
requires EPA to provide ta the Office of
nt and Budget, in a separately
identified section of the preamble to the
rule, a deseription of the exvent of EPA's
prior consultadon with representatives
of affected tribal governments, a
of the nature of their concerns,
and a statement supporting the need to
issue the n, In addition,
Executive

governments to provide meaningiul and
timely input in the development of
regulatory policies on matters that
significantly or uniquely affect their
communities. Today's rule does not
significantly ar uniquely affect the
cmmnuruﬂzl of Indian tribal
governments. Accordingly, the

uirements of section 3(b) of E.O.

4 do not apply to this rule.

E. Regulatory Flexabtiity Act
‘I'heRngulatm'yFIe:dbmtyAct (RFA)
raq"1 an agency to conduct
exibility analysis of any
mlembjectmmucamdmmmem
rulemaking requirements unless the
agency cexrtifies thar the rule will not
have a significant economic impact on
a substantial number of small entities.
Small entities include smail businesses,
small not-for-profit enterprises, and
smmall governmentai jurisdictions. This
final rule will ot have a significant
lmpammnsubmmﬂnumberofmll
entities because SIP approvals under
section 110 and subchapter I, part D of
the Clean Air Act do not create any new
requiremants but simply approve
requirements that the State is already
Therefore, because the
Federal SIP approval does not create
any new requirements, 1 certify that this
action will not have a significant

Anmmarala lemmant A ootk ebasel =t

prepare a budgetary impact statement o
accompany any proposed or final rule
that includes a federal mandate that

may resuit in estimated annual costs to
state, local, or tribal governments in the
agpragate, or to the private sector, of
$100 million or more. Under Section
205, EPA must select the most cost-
effective and least hurdensome
alternative that achieves the objectives
of the rule and s consisrent with
statutory requirements. Section 203
requires EPA to establish a plan for
informing and advising any smail
governments that may be significantly

or uniquely impacted by the rule.

EPA has determined that this
approval action does not include a
federal mandate that may result in
estimated annual costs of $100 million
or more to either state, focal, or wribal
governments in the aggregate, or to the
private sector. This federal action
approves preexisting requirerments
under state or local law, and imposes no
new requirements. Accordingly, no
additional costs to state, local, or wibal
governments, or ta the private sector,
result from this action.

G. Submission to Congress and the
Comptroller Ceneral

The Cangressional Review Act, §
U.S.C. 801 et seq., as added by the Small
Business Regulatory Enfarcement
Fairness Act of 1988, generally provides
thatbeforearulanmytakeei‘fect the

promulgating the rule must
nubm!tam!empon.wmhmludma
copy of the rule, to each House of the
Congress and to the Comptroller General
of the United States. EPA will submit a
report containing this rule and other
required information to the U.S. Senate,
the U.S. House of , and
the Comptroller General of the United
States prior to publication of the rule in
ﬂnel?-dsnllhm This rule isnota
804 I * rule as defined by 5 U.S.C.

. - . a v - -

Lis of Subjects in 40 CrR PR ) § 7 4

Environmental protection, Air
gﬂuﬂm q'o:du'ot Ozone, %gon.
requirsm&ma, Washington.

Dmd January 7, 1988,

Chudi Clarks,
Hqgrmammmw Region 10.

Part 58, chapter L, title 40 of the Code
of Federal Regulations is amended as
fallows:

PART 58—~{AMENDED]

1. The authority citation for Part 58
continues to read as follows:

Authority: 42 U.S.C. 7401 et seq.

2. Part 58, Appendix D, section 2.5:
ﬂwtableisamgndedby the

entry for Oregon and Washington to
mad-as follows:

D—Network Design
(SLAMS) and National Air Monitoring
Stations (NAMS) and Photochemical
J&mmnuommgsuﬂom

2.5 |Ozone (O3) Design Criteria for
SLAMS

» * - ® *

Q2zONE MONITORING SEASON BY
STATE

--------------

[FR Doc. $8-1121 Filed 1~19-89; 8:45 am]
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.have decreased 87 percent between

- 1978 and 1997 with the elimination of
iead in gasoline used by on-road mobile
sources, Because of this historic
decreage, EPA is reductng its
requirements for measuring lead air
poliutant concentrations near major

s, while retaining iis focus on

point sources and their Lon
neighboring populations. The EFA
published a direct final rule for ambient
air quality surveillance for lead on
November 5, 1997 (62 FR 58813). Due
to adverse comments received, the rule
was withdrawn on December 23, 1997
(62 FR 67009). Based on comments that
were received, today’s action revises 40
CFR part 58 lead air monitoring
regulations to allow many lead
meonitoring stations to be discontinued
while maintaining a core lead
monitoring network in urban areas to
track continued compliance with the
lead National Ambient Afr Quality
Standards (NAAQS). This action does
not diminish existing requirements for

lead ambient alr monitoring arcund lead

point sources. Approximately 70 of the
National Air Monitoring Stations
(NAMS) and a number of the State and
Local Air Monitoring Stations (SLAMS)
could be discontinued with this action,

thus making more resources availsble to . load air pollutant concentrations near |

those State and lacal agencimtndeplay
lead alr quality monitors around
heretofore unmaonitored lead point
sources. Affected industries include
primary and lead smeldng,
lead battery recyrling, and primary
copper smelting.

DATES: The effective date of this rule is
February 19, 1998,

ADDRESSES: All comments relative to

this rule have been placed in Docket No.

A-91-22, located in the Alr Docket
{LE-131), U.S. Environmental
Protection Age 401 M Street. SW,
Washington n%-lﬁn The docket may
bz inspectad between § a.m. and 5:30

p-m., Monday through Friday, excluding

legal holidays. A reasonable fee may be
charged for copying.
FOR PFURTHER IWFORMATION CONTACT: For
i information, contact Brenuda
Millar, Emissions, Moni , and
Analysis Division (MD—14), of
Alr Quality Planning and Standards,
U.S, Eavironmental Protaction Agency,
Research Triangle Park, North Carolina
27711, Telephone: (319) 5414036,
e-mall: millar.brenda@epa.gov. For
technical information, contact Michael
Jones, Emisstons Monitering, and
Anaiysis Division (MD—14), Offica of
Alr Quality Planning and Standards,
U.S. Environmental Protection Agency,
Research Triangle Park, North Carolina

\ Because of this historic decrease, EPA is

27711, Telephone: (219) 541-0528,
e-mail: jones.mike@epa.gov.
BUPPLEMENTARY MNFORMATION:

1 Authority

Sections (10, 301(a). and 319 of the
Clean Air Act as amended 42 U.5.C.
7410, 7801(=), 7819.

H. Background

The current ambient air meniforing
regulations that pertain to Iead air

sampling were written in tha,li’lgs\
when lead emissions from on-roa
mobile sources (e.g., automobiles, \
were the ominant lead air
emission source afectingomr
communides. As such, the current lead
monitoring requirements focus
primarily upon the idea of determining
the atr quality impacts from major
roadways and urhan traffic arerial
highways. Since the 1970's, lead has
been removed from gasoline sources for

on-road vehicles (og: ;nad-\lohldea&
/;r.cmmtfur less than 1 percent of

lead emissions), and a 97 percent
*decrease In lead air pol]utinn levels

reducing its requiremnents for

: major highways, while retaining its
focus on point sources and their impa
on neighboring populations.

Several commenters observed that the
rule’s assessment of on-road vehicles
emissions is contrary to the Agency's
own Specifically, the
rule stated that on-road vehicle
emissions account for less than 1
percent of total lead emissions, while
the Agency's 1995 National Alr Quality
and Emissions Trends Report 454/
R-96-005} indicated that neanly 2
percent of total air lead emissiops
atiributable to on-road vehicles.

Based on the emissions reporied in
“Locating and Estimating Air Emissions
from Sources of Lead and Lead
Compounds” {Eastern Research Group,
Draft Report, July 1996), on-road vehicle
emissions had been over estimated. The
EPA investigated this inconsistency and
found due cause to revise on-road
vehicle emissions estimates. These
revisions are reflected in subsequent
Agency reports (e.g., EPA 454/R-97-
011, “National Air Pollutant Emission
Trends, 1900-1986", EPA 454/R-97013,
“National Air Quality and Trends
Report, 1996,” and EPA 454/R-98 018,
“Natipnal Air Quality and Trends
Report, 1997") wheretin on-road vehicle

emissions are as contributing
approximately 0.5 percent of the total
lead astimate.

Several commenters questioned the
rule's asserted need for additional
menitors around stationary point
sources, particularly the basis for
incre scrutiny of stationary sources
emitting five or mare tons per year, as
well as, in select cases, those sources
emitting Jess than 5 tons per year.
Further, the potential for increased
informution collection: burden, and
means of determining which “'smaller
stationary sources”’ would be
considered “problematic” were also
questioned.

The primary objective of this rule is
ta reduce the requirement for lead air
pollutant concentration measurements
near major highways, while maintaining
afocus on Iea‘ghpointswmes alﬂm?'ll'll;e
impac: on neighboring p

has determined that, in the irterest
of furtherlng attatnment of the National
Ambient Air Quality Standard (NAAQS)
for tead, it is pmdem for State and local
agencles to deploy these additional lead
monitoring resources unumm vicinity of
any previously point
source which they feel mny have the

mnmmdsmammdaulud any

stationary source that actually emits a

mtalofiSmuicmm(Smns} peryaar
the

also be pmblematic depending upon the
facility's size and proximity to
neighborhoods’ was removed from this
rule, State and local agencies are not
precluded from further evaluating any
1ead scurce which they feel may have
the potential to violate lead afr quality
standards. Suggested guidelines for such
sgurce evaluations are described in
“Screening Procedures for Estimating
the Afr Quality fmpact of Statlonary
Sources, Revised" (EPA 454/R-92-019).
Finally, ambient leed monitoring occurs
at existing mafor p! and secondary
lead smelters, lead acid planis,
and primary smelters. As
essentially all quantifiable lead point
sources are included in these categories,
and considering the substantial decrease
in roadside monitoring which will
result from this rule, EPA belleves this
rule will entail Httle or no increased
information collection burden.

A State requested that EPA amend the
referenced rule to delete the
reguirement for one NAMS popularion-
ariented site in the vicinity of a specific
facility within their juriadiction.

The mrﬂtoﬂng site north of the

gsin question has reported lead
violations in 1 or 2 quarters
durmg each of the pest 3 years. Giver:
that this mondtor is sited at the middle
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_scale, it is not unreasonable to require m“q;nmd site and the second must be 8\, town, or county) where iead \h{ﬂaﬂ
. a NAMS site on the neighborhood scaje. neighborhood site with nearby traffic have been measured over the most
Data from such a site are useful in arteries or other major roadways. There ent 8 calendar quartess. This latter
representing typical air quality values are approxdmately 58 NAMS in uirement is designed to de
for nearby residential areas, and suitable data far 1998, mation to citizens living in areas
for population expo This action would change that have one or more tead puint saurces
anal requirement to include one NAMS site  that are causing recent air q

current lead air monitaring

in one of the two largest Metmpolitan

violations, At present, the MSA%MSAS.

regulations require that each urban Statistical Areas (MSA/CMSA) within cities, or counties that have one or more
area with a population of 500,000 or each of the ten EPA Regions, and one quarterly Pb NAAQS violations that
more operate at least two lead NAMS, NAMS population-oriented siteineach  may be subject to this requirement are
one of which must be a roadway- populated area (either a MSA/CMSA, Hsted in Table 1.

TaeLs 1.—CMS, OR COUNTIES WITH ONE OR MORE LEAD NAAQS VIOLATIONS IN 1996-1997

CMSAMSA or County Contributing Laad Sourca(s)

Philadeiphia-Wiimington-Atiantic City CMSA ... Franidin Smetter in Philadelphia County, PA.
Tampe-Si. Petersburg-Clearwater MSA Quif Cosst |Lead in Hillsborough County, FL
Memphis MBA ﬂaﬁmd Motale in Shelby , THL
Nashville MSA Goneral Smetting in Willlamson Oounty,
8t Louls M3A Mmen&m@lmdDmﬂm:nJmmmy,
Cloveland-Akron CMSA ... mm-ncmhogncmtyon
on Counly, MO ABARCO in/naar Hogan, MO,
Omahs MSA ASARCO In Douglas County, NE.

meclarkcu.mty,MT

ABARCO In/naar East Helena, MT.

Data from these NAMS will be used air

pollution. Figure | demonstratesthe  will have on our nationsal lead air

to assess national wends in lead amblent  effect that these monitoring reductions

poliutant trends.

FIGURE 1. LEAD TRENDS: CURRENT U.8, v3 SELECTED CITIES
COMPOSITE MAX QUARTERLY AVERAGE

ug/m3
1.6
14 T T T T NaRes (15)
1.2
CURRENT NATL TREND
1 B 191 SITES
08
Pb BITES FROM CITIES AFFECTED
0.6 8Y NEW b MONITORING RULE
0.4 - 18 BITES
) i i S
O Lo : . : == T LT X
1987 1988 1989 1890 1991 1992 1993 19941995 1996
YEAR
For pther monitoring within the quarterly lead NAAQS. Many of these ‘
SLAMS network, EPA Is allowing State  sources have been identified through mondtoring
and local agencies to further focus their  EPA's ongaing Lead NAAQS Artainmerg™ minimum of two sites per source, one
efforts toward establishing air Strategy, and monitoring has already located for stack emission impacts and

monitoring networks around lead point
sgurces which are causing or have a
poential to cause exceedances of the

been established. All point sources
{statlonary sources emitting five or
tons per year) are considered to be

the other for fugitive emission impacts.
Variations of this two-site network are

expected as source type, topography,
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locations uf neighboring populations,
and other factors play a roie in how to
most appropriately design such a
network. EPA guidance for lead
monitoring around point sources has
been developed and is available through
av of sources including the
National Technical Information Service
{8D0-553-6847), and electronic forms
accessible through EPA’s Office of Air
Onality Planning & Standards
Technology Transfer Network, Ambient
Monitoring Technology Information
Center {AMTIC) bulletin board system at
hup:/ Attmwww.rtpnc.epa.gov.

commenter questioned the rule's
consistency with statutory mandates
under gection 319 of the Clean Alr Act
{CAA), in particular by citing the
requirement for "'uniform air quality
criteria * * * throughout the United
States.” 42 U.S.C. 7618,

In section 319 of the CAA, the term

“criteria’” refers to a specific set of

lutants and the associated levels and

orms of thedr respective siandards. The
term “undform” refers to both criteria
and measuremnent methaodology, relative
to a specific air quality index.
Uniformity in ambient monitoring is
achieved by monitor design
specifications (40 CFR part 53) and
quality assurance/guality control
procedures, Monitors which meet such
design specifications are designated as
efther Federal Reference Method (FRM)
or Federal valent Method (FEM]}, as
appropriate. Further, upon reading the
entire text of the CAA, section 318, from
which the commenter’'s excerpt was
taken, it becomes clear that the new rule
is, in fact, consistent with the referenced
stanuory mandates,

Several commenters noted that this
rule is being issued in respanse ta
numerous State and local agency
requests, yet the docket contrins no
documentation of such requests.

As many roadside monitored ambient
lead values have steadily deciined to &2
or near minimally detectable levels, the
need for continued roadside ambient
lead mondtoring has been increasingly
and repeatedly questioned by State
representatives at the biannual Standing
Alr Monitoring Work Croup meetings,
as well as several instances of written
gueries and requests. The reason the
Agency did not include any such
existing documentadion in the docket is
that the basis for this rule revision is not
requests from State and local agencies,
but rather EPA’s success in essentially
eliminating on-road mobile source lead
emissions. Given the fact that on-road
mabile saurces’ contribution to the total
lead emissions estimate is negligible, as
evidenced by minimally detectable
ambient levels at all locations other than

sites in proximity to lead point sources,
it is EPA’s inherent responsibility to

ensure our nation's ambient air

lution monitoring resources
&rmd toward en\dmnnmgfmm
of concern.

Several commenters expressed
concern over potential data misuse in
commencement of unjustified
enforcement proceedings or citizen
suits. The reason for concern was cited
as the combined impact of the ed
revisions to 40 CFR part 58 and BPA's
Credible Evidence revisions to 40 CFR
parts 51, 52, 60, and 61.

The referenced Credible Evidence
revisions and related amendments to 40
CFR part 84, Compliance Assurance
Montitoring, pertain exclusively to
emissions monitoring data, not ambient
air quality date. The proposed revisions
to 40 CFR part 58, Ambient Air Quality
Surveillance, do not allow for use of
non-reference data in any compliance or
enforcement actions. There is, therefore,
no plausible potential for data misuse in
commencement of unjustified
enforcement proceedings or citizen
sults.

In addition to the changes to the lead
monitoring requirements, EFA is
making several minor changes to update
and correct regulatory provisions to
cugrent practices. S cally this
affects §858.31, 58.34, 58.41, Appendix
B, Appendix D Sections 3.2 and 3.3, and
Appendix G, Sections 1 and 2b.

II. Administrative Requirements
A. Executive Order 12866

Under Executtve Order 128686 (58 F.R.
51733, October 4, 1993), the Agency
must determine whether the regulatory
action is "significamt’ and therefore
subject to Office of M ment and
Budget (OMB) review to the
requirements of the Executive Order.
The Order defines “significant

acton” as ane that is Hkely
to resuit in a rule that may:

(1) Have an annual effect on the
ecanomy of $100 million or mare or
adversely affect in a materiai way the
economy, a sector of the economy,
proeductivity, competition, jobs, the
environment, public health or safety, or
State, local, or governments ar
communities;

{2) Create a serlous inconsistency or
otherwise interfere with an action taken
or by another Agency;

} Materially alter the

ct of entitlements, grants, user fees,
or loan programs or the rights and
obliFﬁons of recipients thereof: or

{4) Raise novel] Jegal or policy issues
arising out of legal mandates. the
President’s priorities, or the principles
set forth in the Executive Order.

I B 7™ |
It has been determined thigtid Glton ¢ ¢
is not a "significant action™
under the terms of the Executive Order
12866 and is therefore not subject to
ﬁ:mrfl OMB review.
B. Paperwork Reduction Act

Taday's action does not impose any
new information collecdon burden.
action revizes the part 58 air monitoring
regulations for lead to allow many
monitoring sites ta be discontinued. The
Office of Management and Budget
(OMB) has previausly approved the
information collectton requirements in
the part 58 regulation under the
provisions of the P, k Reduction
Act, 44 US.C. 3501 et seq. and has
assi OME control number 2060-
0084 (EPA ICR No. 0840.13 and revised
by 0840.14).

C. Executive Order 12875 Enhancing the
Intergovernmentai Partnership

Under Executive Order 12875. EPA
may not issue a regulation that is not
required by statute and that creates a
mandate upon a State, local or tribal
government, unless the Federal
government provides the funds
necessary to pay the direct compliance
costs incurred by thase governments, or
EPA consults with those governmenis. If
EPA compliea by consulting, Executive
Order 12875 requires EPA to provide to
the Office of Management and Budger a
description of the extent of EPA's prior
consultation with representatives of
affected State. local and tribal
governmens, the nature of their
concerns, coples of any written
communications from the governments,
and a statement supporting the need to
issue the regulation. In addition,
Executive Order 12875 requires EPA to
develop an effective process permitting
elected officials and other
representatives of State, local and tribal
governmments “‘to provide meaningful
and timely input in the development of
regulatory proposals containing
sl.%uﬂcnnt unfunded mandates.

oday's rule implemnents

requirements specifically set forth by
the Congress in 42 U.S.C. 7410 without
the exercise of any discretion by EPA.
Accordingly, the requirements of
section 1(a) of Executive Order 12875 do
not apply to this rule.

D. Executive Order 13045

Executive Order 13045, entitled
“Protection of Children from
Envirenmental Health Risks and Safety
Risks"” (62 FR 19885, April 23, 1987},
applies to any rule that the EPA
determines (1} is "'economicall
significant,” as defined under Executive
Order 12866, and {2) the environmental
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4, Sectton 58.41{b} is revised to read
- ag follows:
§6541 PAMS notwork description.
* * u L] -

{b) The AIRS site identification
number for existing stations.
- ] W ® -

5. Appendix D is amended by revising
the first sentence of the undesignated
paragraph following paragraph (6} of
section 1, revising section 2.7, revising
the fifth paragraph of section 3, revising
the last sentence of the first paragraph
of section 3.2, revising the iast sentence
of the first paragraph of section 3.3,
revising section 3.6, and revising
references 8, 7. 10 of secton 6 and
adding reference 19 ta section 6 to read
as follows:

Apjnmdlx D—Network Design for State
and Local Alr Monitoring Stations
(SLAMS), Nadonal Air

Stations (NAMS), and Phatochemical
Assessment Monitoring Statlons
(PAMS)
&

L L Ed L
1. SLAMS Monitoring Objectives and Spatial
Scales

L] L] * Ed *

It should be noted thar this
contains no criteria for determining the total
number af 2earions in SLAMS networks,
except in areas where Pb concentrations
cunrently exceed or have exceeded the Pb
NAAQS during any one quarter of the most
recent eight quarters, * * *

* » * " "

2.7 Lead {(Pb} Design Criteria for SLAMS.

Presently, lem then I percent of the Netion's
Pb air pollution emixzions from on-
romd mabile source exhaust. majority of

Pb emissions come from point sources, such
az metais facilities, waste disposal
and and fuel combustion
freference 19 of this appendix). The SLAMS
networks are used to assess the alr quality
impacts of Pb point sources, and to
determine the broad population exposure
from any Pb source. The most importeant
spatial scales to effectively characterizs the
emissions from point sources are the micre,
middie, a:; ne! - cod scales. For
purposes hing menitoring stations
to represent large homogeneous areas other
than tha above scales of representativeness,
urban or reglonal scale stations may also be
7 This scale would typify

e scale wa areas
mﬂ%q ta lead potm atgt’;:m
Emissions from point sources such as
primary and secondary fead smalters, and
primery copper smelters may under
fumigation conditions likewise result in high

level concerirations at the

microscale. In the latter case, the microscale
would represent an area impacted by the
plume with dimenstons extending up to
approximarely 100 meters. Data collectad at
microscale stations pravide information for
evaluating and developing “hot-spot” contral
measieres,

Middle Scale—This scale generally
represents Pb alr quality lavels in areas up
several city blocks in size with dimensions
on the order of approximately 100 meters to
500 meters. The middle scale may for
example, include schools and playgrounds In
ceniter city areas which are close to major Pb
point sources. Pb monitors in such areas are
desirabls because of the sarsitivity of
children to exposures of elevared Pb
concentrations {reference 7 of this sppendix).
Emissions from point sources frequantly
impact on areas at which single sites may be
lacared to mmumﬁlcunmdms
Tepresen e spatial scales,

Newﬂ:!%wd Scate—The nelghbarhood
scale would characterize air quality
conditions throughout soma relarively
uniform land use areas with dimensions in
the 0.5 to 4.0 kilometer range. Statiorss of this
scale would provide monitoring data in areas
representing conditions where children live
and play. in such aress is
important since this segment of the
population is more susceptible ta the effects
of Pb. Where a neighbarhood site is located
away from immediaie Pb sources, the site
may be very useful In representing typical air
quality values for a larger residentlal area.
and therefore suitable for population
exposure and trends analyses.

trban Scale—Such stations would be used
toy presemit ambient Ph concentrations over an
atire metropalitan area With dirnensions in
the 4 to 50 kilometer mnge. An urban scale
stetion would ba useful for assessing trends
in citywide air quality and the effectiveness
of larger scale air pollution control strategies,

Ragional Scals—Measurements from these
stations would cheracterize afr quality levels
over areas having dimensions af 50 to
hundreds of kilometers. This large scale of
representativeness, rarely used in Pb
mmmitoring, would be most applicable 1o
sparsely populated areas and could provide
informstion an background alr quality and
inter-regional pollutant ransport-

‘Monitoring for ambient Pb levels is
required for all major urbanized areas where

fugitive Pb emissions would generally be
candidates for lead amblent air manitoring.
Modeling may be needed to determine if a
source has the potential 1o sxcesd the
quasterly lead National Ambient Atr Quelity
Standards (NAAQS). The total number and
type of stations for SLAMS are not prescribed
but nmust be determined on a case-by-case

iy e T s
stations In any area W co!

qualy DiaAsoNs

emissions density, tepography, of population
incations are complex and vng,h:d. thers may
be a need to establish more than two Pb
ambient sir monitoring swtions. The EPA
Regional Administrator may specify more
than two monitoring stations f it s found
that twa stations are insuificlent to
adequately determine if the Pib standard is
heing ateained and maintatned. The Regional

Administrator may atso specify that stations
be located in sress cutside the boundaries of
the urbanized arees.

Concerning the praviously discussad
required minimum of two stations, at least
ane of the stations must be a category (a) type
stetion and the second may be efther
{2} or (b) depending upon the extent of the
Foint sowrce’s impact and the existence of
residential nejghbarhoods surrounding the
source. When the source is located in an area
that is subject to NAMS a4 in
Section 3 of this Appendiy, it is preferred
that the NAMS site ba used to describe the

pulation’s exposure and the second
Mammmaammm.
Both of these categories of stations are
defined in section 3.

To locate monitoring stations, it wifl be
necessary to obtain background information
such as t source emissions inventaries,
climatological summaries, and local
geographical cheracteristics. Such
information should be used to identify areas
that ere most sultable to the particular
monitoring objective and spatial scale of
teprezentativensss desired. Raferences 9 & 10
of this appendix provide additionsl guidance
on locating sites to meet specific urban area
monitoring objectives and should be used in
locating new stetions or evaluating the
adequacy of existing stetions.

After locating each Pb station and, to the
extent practicable, taking into consideration
the collective impact of all Pb sources and
surrounding physical characteristics of the
siting area, a spatial scale of
representativensac must be ascigned to each
station.
= 3 n * "

3. Network Design for National Alr
Monitoring Stations (NAMS)
L3 * * * L]

For each urban area where NAMS are
required, both categories of mondtoring
stations must be established. In the case of
Pb and 30 if only one NAMS is needed,
then category (a) must be used. The analysis
and interpretation of data from NAMS should
cansider the distinction between these types
of stations as appropriate.

* Kk * *

3.2 Sulfur Dioxide Design Criteria for
NAMS

# % = The actual number and location of
the NAMS must be determined by EPA
Regional Offices and the State Agency,
subject to the approval of EPA H i
Office of Air Quality Planning and Standards
{DAQFS).
* 2 = = £
3.2 Carbon Monaxide {CO) Design Criteria
for NAMS

# = % At the national level, EPA will not
routinely data from as many stations
as are required for PM-10, and perhaps S0;,
since CO trend statlons ave principally
needed to asssss the overail alr quality
progress resulting from the ernission controls

by the Federal motor vehicle control
program {FMVCP] and other local controls.

* L L] L] *

06 gdas/ I
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38 Lead {Pb} Design Criteria for NAMS.

. In arder to achieve tha national m
ajective, one NAMS site must be located in
anéof the two citles with the greatest

population in the foll
cournry {the choice of which of the two
metropolitan areas shouid have the lesd

NAMS requirement is made by the

owing ten regions of the Admhﬂmmﬂwﬁdmlmsﬂ@ﬂg 08 8 G}

designes wsing the
Regional Administrators or the Raglnnal
Administrators’ designee):

TABLE 1.—EPA REGIONS & TWO CURRENT LARGEST MSA/CMSAS (USINd 1995 CENSUS DATA)

Regicn (States)

Two Largost MSAGMSAs

1 (m;.:x. Massachusetts, Maine, New Hampshire, Rhode lsland,
tl (New Jarsoy, Mew York, Puaro Rico, U.S. Virgin lalanda)
il (Delaware, Maryland, Pennsylvania, Virginia, West Virginia, Wash-
N'mﬁ,"nm Goargla, Kentucky, Mississippi, Narth Carolina,

South Carclina, Tennessas).

Vil tiowea, Kansas, Missourt, Nebraska)

saasssriasrsanrien

X {Alagka, idzho, Oregon, Washington)

Boston-Worcester-Lawrence CMSA, Hartford, CT MSA.

PA CMSA.
Washington-Baltimores CMSA, Philadelphia-Wilmington-Atiantic  City
CMSA.,

Miami-Fort Lauderdaie CMSA, Atlanta, GA MSA.

V {lliinois, indiana, Michigan, Minnesota, Ohio, thnmm) S — e
VI {Arkansas, Louisiena, New Mexico, Oklahoma, Texas) .. -

Vit (Colorado, Montana, Norh Dakota, Soudh Dakota, Utah, ann'llng)
X (American Samoa, Arizona, California, Guam, Mewail, Nevada) ..

New York-Northern New Jarssy-Long lelend, GMSA, San Juan-
Caguas-Arecibo,

hicage-Gary-Kenogha CMSA, Datrait-Ann Arbor-Fllmt CMSA.
Dalias-Fort Worth CMSA, Houston-Galveston-Brazoria CMSA.
St Louls MSA, Kansas City MSA.
Dmr-Bmﬂ-Gmmy CMEBA, Sall Laka
Los Ango!as-mwrsmm County CM3A, San Frandno-Oakiund—

Jose CMBA.
Soalﬂo-‘l’mn-mmmm CMSA, Ponland-Salem CMBA,

In addition, one NAMS site must be
located in earch of the MSA/CMSAs where
onie or mora violations of the quarterly Pb
NAAQS have been recorded over the
previgus eight quarters. If a violation of the
quarterly Pb NAAQS is messured at a
moni site outside of a MSA/CMSA, ons
NAMS site rmust be focated within the county
in a populated area, apart from the Pb source,
tn assess arsa wide Pb air pollution levels,
These NAMS sitas should represent the
mepdmum Pb concentrations measured
within the MSA/CMSA, city. or county that
i8 not directly affocted fram a single Ph point
source. Further, in order that on-road mobile
source emigeions may continue to be verified
a8 not contributing to lead NAAQS
violations, rosdsids amblent lead monitors
should be considered as viable NAMS site
candidates. A NAMS site may be a
microscale or middle scale category (a}
station, located adjacent to a major roadway
{e.g., 80,000 , or & neighborhood scale
category (b) statiom that is located in a highly

lated residenital section of the MSA/

of coumity where the traffic density is

high. Data from these sites will be used to
sasess general conditions far large MSA/
CMSAs and other populated areas as a
marker for nat trends, and to confirm
continuad stainment of the Pb NAAQS. In
anme cases, the MSA/CMSA subject to the
latter iead NAMS requirement due to a
violating source will be the same MSA/
CMSA subject to the lead NAMS requirement
besed upon its population. For these
situations, the total minimum number of
reguired lead NAMS is one.

* L * *® *

§. References
» & @ ® ®

6. Lead Guideline Document, U. 8.
Environmental Protection Agency, Research
Triangle Park, NC. EPA-452/R-93-009.

7. Alr Quality Criteria far Lead. Offlce of
Research and Development, U.S.
Environmental Protection Agenc
Washington, DC. EFA*GOWB-S&—OEE af-dF,
1884, and supplements EPA-ROQ/2-80/049F,

t 1990, (NTIS document numbers
1442318 and PRO1-138420)

* L L]

ID. 'Guldance for Conducting Arnbier:t Air
Monltoring for Lead Araund Point Sources,”
Office of Alr Quality Planning and Standards,
U.S. Environmemal Protection Agency.,
Research Trlangle Park, NC EPA—454/R-92—
003, May 1897.

* ] * L L

£9. National Air Pollutant Emissions
Trands, 1900-1995, Office ul‘ Alr Quality
Planning and Standards, U, S. Environmental
Protection . Research P:u'k,
NC. EPA—4 -007 Qcwber |

6. Appendix E is amended by revising
the first paragraph of section 7.1, adding
a sentence at the beginning of section
7.3, revising section 7.4, and revising
reference 18 insection 13 toread as
follows:

E—Probe and Monitoring
Path Siting Criteria for Ambient Air
QualityMnnltoﬁng

* » ]

71 Vmical Placmz Optimal
placement of the sampler inlet for b
monitoring should be at breathing height
level Howewver, factors such s
prevention of vandalism, security, and sefety
precautions must also be considered when
siting a Pb monitor. Given these
aonsiderations, the sampier iniet for
microscale Ph mondtors must be 2-7 meters
above ground level. The lower limit was
based on a com between ease of
sarvicing the sampler and the desire 10 avold
unrepresentative conditions due to re-
entrainment from dusty surfaces. The upper
Hmit represents s compromise between the
desire to have measimements which are most

representative of population exposures and a
censideration of the prac:ical factors noted
abave.

&« * * Ed »*

7.3. Spacing from Roadways. This criteria
applies oniy to those Pb sites designed to

asgsess lead concentrations from mobile
sources. Numerous studies have shown thar
ambient Pb levels near mobile sources are a
functton of the maffic volume arxd are most
prenounced at ADT 30,000 within the first
15 meters on the downwind side of the
roadways.

E E 2 * * *

7.A. Spacing from trees and other
considerations. Trees can provide surfacss
for deposition or edsorption of Pb particles
and obatrtict normal wind flow . Far
micrescale and middle scale category (a) sites
there must not be any tree{s) between the
source of the Fb and the sampler. For
neighborhond scale categary (b) sites, the
sampler should be at least 20 maters fram the
drip line of trees, The sampler must,
however, be placed at least 10 meters froo.
the drip line of trees which could be
classified a3 an ohstruction, i.e., the distance
between the treefs} and the sampler is less
than the height that the tree pmtruths above
the sampler.

L] * * * *
13. References
¥ F| & ¥ @

18. Air Quality Criteria for Lead. Office of
Research and Development, U.S.
Environmental Protection Agency,
Washington, DC EPA-600/8-83-028 aF-dF,
1986, and supplements EPA-600/8-89/049F.
August 1990, (NTIS document numbers
PB87-142378 and PB91-138420.)

* * = * *

7. Section | and section 2 b of
Appendtx G are revised to read as
follows:

Appendix G—Uniform Air Quality
Index and Daily Reportlng
* = L4 x

1. General. This appendix describes
the uniform air quality index to be used
by States In re the daily air
quality index required by §58.50.
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2. Definitions.

= ] ¥ =

b; Reporting Agency means the

applicable State agency or a local air
polhation control agency designated by
the State, that will carry out the
provisions of §58.50.
= & £ * &
(FR Doc. 98-1125 Filed 1-19-99; 8:45 am]
BELDIS CODS 0080-80-P

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 180

{OPP-300771: FRL 806141

RIN 2070-ABTS

imidacioprid; Pesticide Tolerancee for
Emergency Exemptions

AGENCY: Environmental Protection

Agency (EPA).
ACTION: Final rule.

SUMMARY: This regulation astablishes
time-limited tolerances for residues of
imidacloprid in or on Legume
Vegetshies {Crop Group 8, 40 CFR
180.41(c){(8}) and Strawherries. This
action is in response to EPA's granting
of emergency exemptions under section
18 of the Federal Insecticide, Fungicide,
arki Rodenticide Act authorizing use of
the pesticide on legumes and
strawberries. This regulation establishes
maximum permissible levels for
residues of imidacloprid in these food
commeodities pursuant to section
408(1)(8) of the Federal Food, Drug, and
Cosmetic Act, as amended by the Food
Qualiity Protection Act of 1986. The
tolerances will expire and are revoked
on June 30, 2000.

DATES: This regulation is sffective
January 20, 1999. Objections and
requests for hearings must be received
by EPA on or before March 22, 1888.
ADDRESSES: Written objections and
hearing requests, identified by the
docket control number, IOPP-300771),
must be submitted to: Hearing Clerk
{1900), Environmental Protection
Agency, Rm. M3708, 401 M St., SW.,
Washington, DC 20460. Fees
accompanying objections and hearing
requests shall be Iabeled "Tolerance
Petitian Fees' and forwarded to: EPA
Headquarters Accounting Operations
Branch, OPP (Tolerance Fees}, P.O. Box
360277M, Pittsburgh, PA 15251, A copy
of any objections and hearing requests
filed with the Hearing Clerk identified
by the docket corirol number, [OPP-
300771], must also be submitted to:
Public Information and Records
Imtegrity Branch, Informadon Resources

and Services Division (7502C), Office of
Pesticide Programs, Environmenial
Protection Agency, 401 M St., SW.,
Washington, DC 20460. In person, bring
a copy of objections and hearl
requests to Rm. 119, CM #2, 1921
Jefferson Davis ., Arl n, VA.
A copy of abjections and

requests flled with the Hearing Clerk
may also be submitted electronically by
sending electronic mail {e-mail} to: opp-
docket@epamail.epa.gov. Copies of
objections and hearing requests must be
submitted as an ASCII file avoiding the
use of special characters and any form
of encryption. Copies of cbhjections and
hearing requests will also be accepted
on disks in WordPerfect 5.1/8.1 or
ASCII file format. All copies of
objectons and hearing requests in
elecironic form must be identified by
the docket control number [OPP-
300771]. No Confidential Business
Information (CBY} should be submitted
through e-mail. Electronic coples of
abjections and hearing requests on this
rule may be filed online at many Faderal
Depository Libraries.
FOR FURTHER INFORMATION CONTACT; By
mail: Andrea Beard, Registration
Division (7505C), Office of Pesticide
Programs, Environmental Protection
%ency, 401 M St., SW.. Washington.

20460. Office location, telephone
mumber, and e-mail address: Crystal
Mall #2, 1921 Jefferson Davis Hwy.,
Arlington, VA, (703) 308-9358; e-mail:
beard.andrea@epamail.epa.gov.
SUPPLEMENTARY INFORMATION: EPA, on
its own initiative, pursuant to section
408(e) and {1)(6) of the Federal Food,

, and Cosmetic Act (FFDCAJ, 21
U1.5.C. 348a(e} and (1) (6), is establishing
a tolerance for residues of the
insecticide imidactoprid (1-[{6-chlcro-3-
pyridinyi}methyl}-N-nitro-2-
imidazoitdinimine), in or on legume
vegetables and strawberries, at 1.0 and
0.1 part per mitliion {ppm), respectively.
These tolerances will expire and are
revoked on 6/30/00. EPA will publish a
document in the Federal Register o
remove the revoked tolerances from the
Cade of Federal Regulations.

1. Background and Statutory Authority
The Food Quality Protection Act of
1896 (FQPA) (Pub. L. 104-170) was
signed into law August 3, 1886. FQPA
amends both the Federal Food, Drug,
and Cosmetle Act (FFDCA), 21 US.C.
301 et seq., and the Federal Insecticide,
Fungicide. and Rodenticide Act
(FIFRA), 7 U.S.C. 136 et seq. The FQPA
amendments went into effect
immediately. Among other things,
FQPA amends FFDCA to bring all EPA
pesticide tolerance-setting activites

mdmamwmﬂonmmﬂu% 6 8 1
safety standard and new procedures.

These activities are described below and
discussed in greater detail in the final

rule establishing the time-limited

tolerance associated with the emergency
exemption for use of propiconazole on
301, (81 FR 58135, November 13,
1996) (FRL-5572-9).

New section 408(b)(2)(A){i} of the
FFDCA allows EPA to establish a
tolerance (the legal limit for a pesticide
chemical residue in or on a food) only
if EPA determines that the tolerance is
"safe."” Section 408(h)(2)(A)(11) defines
“‘safe'’ to mean that "there is a
reasonable certainty that no harm will
result fram aggregate exposure to the
pesticide chemical residue, including
all anticipated dietary exposures and ail
other expasures for which there is
reliable information.” This includes
exposure through drinking water and in
residential settings, but dees not include
occupavrional exposure. Section
408{0}{2)(C) requires EPA o give special
consideration to exposure of infants and
children to the pesticide chemical
residue in establishing a tolerance and
to "‘ensure that there {s a reasonable
certainty that no harm will result to
infants and children from aggregate
expogsure to the pesticide chemical
residue.”

Section 18 of FIFRA authorizes EFA
to exempt any Federal or State agency
from any provision of FIFRA. if EPA
determines that “emergency conditions
exist which require such exemption.”
This provision was not amended by
FQPA. EPA has established regulations
governing such emergency exemptions
in 40/CFR part 166.

Sectlon 408(1){6) of the FFDCA
requires EPA to establish a time-limited
tolerance or exemption from the
requirement for a tolerance for pesticide
chemical residues in food that wilt
result from the use of a pesticide under
an emergency exemnption granted by
EPA under section 18 of FIFRA. Such
tolerances can be established without
providing notice or period for public
comment.

Because decisions on section 18-
related tolerances must proceed before
EPA reaches closure on several policy
issues relating to interpretation and
implementation of the FQPA. EPA does
not intend for its actions on such
tolerance to set binding precedents for
the application of section 408 and the
new safety standard to other tolerances
and exemptons.
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apmbada pord Consqo ERIyT upﬁemhu ¢= 1938 ) o

FR-LI -l _. = e

con vistas a la adopeida, e, fa -Divective 98/ ACE<del Conseis, e 113, relativa 2 los valores 00 0 68
limite de didxido de azafre, didxido de nitrogend y Sxidos de aitrégeno, particulas y plomo en 3
o gire ambrients

iEe

e AONCIGONY) 2% S

.- ae mmoete . . P L 1 1

EL CONSEJO DE LAUNION.EUROPEA,:- A B ) {4) Coasidera 'd'o qu: los valores limite embkqdus
BHomOES o pot ia pt:scnte Directita conmtuyea requmms
Visto o Tratado constitutivo de la Comunidad Europea “'minimos; ‘que, de conformidad “con el ariicu-

lo 130 T del Tratada, las Estados miembsos podein
¥> en pasticulas, ¢ 3p=mdo 3 de su arviculo 1305, manteaer y adoptar valores limire mis exdgentety o,

5w AT : . ™ que, en pacticular, s¢ podrin, establecer disposicio~ = =-.. i
Vista la propussta de la Cncmslon{‘), 2 . - .-nesmds exigences paca praceger fa uluddcca:ege-
. : . sias de h pob!anon .-_spcaalm:u:: vulm:rabla,

Vlsw el dictamen del Comité Econémico ¥ Socnalt 3

.""“‘-

:. los Estados miembras padein establecer vakms
3 limite que deban alcanzarse eq una fecha anrerior a
De conformidad con el procedimiento estabiecido en el la establecida en I’ presente Directiva;
acticulo 189 C del Trarada{?), ) ;
{5) Considerando que &5 preciso proteger los ecosiste-
{1} Considerando que, basindose ea [os principios con- masf ffmm a, bon aferoce advar[sus ot dloxl:? lde
sagrades cn el ardeulo 130 R del Trazadp, & Pro- z;u e cds pﬂrﬁ?{ P:ﬂm#fd‘ "'(';E ki
grama comunitario de polnn.a ¥y 2ctuacion en mate- s i el
ria de medio ambiente y desarrollo sostenible

(Quines Programs de accidn en mareda de medio {8) Considerando que los distintos npos de pariculas
ambientc) (°) preve en particular la modificacién de pueden rener distintos ¢fccros nocivos en Iz saled
la legislacién vigenre sobre contaminantes armosfé- de las persomas; qué se ha demostrade que las
cicos; que of menciousdo Programa recomienda riesgos que supone pany B salud de las personas 2
fijar ob;cnvos a largo plazo en relacién con la cxposicién 2 pacticulas producidas por las acrivida-
calidad del aira; des hamanas son superiores 4 los desgos que lleva

aparzjados 1a exposicidén a2 pamiculas de origen

) nacural en ¢l aire ambiente;
12} Considerando que ¢ ardeulo 129 del Tratado esta-

blece que las exigzacias en materia de proreccian de . .
'a salud deben gt:m':stin:n'lr un componente de las {7) Considerando que [a Direcriva 96/62/CE requicre fa

.~ demis politicas de la Comunidad; que la lerra o) elaboracion de planes de acsién para las zonas en
del arziculo 3 det Tratada escablece que 1a accidn de fas que las concenteaciones e 1A o mds cantami-
I Comunidad debe implicar una consribucién al nantes superan el valor o valores limite incrementa-
i0zz0 de un alro nivel de proteceion de la salud; dos por el margen de exceso tolerado temporal

paza que 1= curmpla e valor o valowcs limite en 13
fecha egpecificada; que esos planes de accién y

{3) Considerando quc el aparrado 5 del articulo 4 de la demsis estrategias de reduccidn, cuando guarden
Directiva 96/62/CE del Conscio, de= 27 de septieca- telacién con lat pariculas, debea cencr por obiets
bre de 1938, sobre cvaluacion v gestion de Ia reducic las concencraciones de particulas fines,
calidad del aire ambicnre (°) disponc que el Conscio cameo pare de la reduccion global de las concentra-
adopre la legislacion conremplada en el apatada 1 tiones de parviculas;

v a5 normas conrempladas ¢n los aparrados 53 v 4
de dicho articulo; ’ {8) Considerando quc la Dirccriva 96/62/CE esrablece
gue 103 valores limite numeéricos ¥ los umbrales de -
1 DO C 9 de 15.1.1993, p. &, alerra deben basarse ea los resulrtados de la labor
sy D;c:_'n?;cqng cmit:fn el 29 de abril de 1998 \DO C 213 de realizada por grupos cientificos internzcionales que
105,194, p. tL

s¢ ocupan de oxia mareria: que 13 Comisidn debe

. 2 3 "
v} Dicramen del Farlamento Eucapen de 13 de mayo ¢ 1998 tener en cuenta los dates mis recientes sobre epide-

Iag pecheado adn en el D:ario Oficial), Pos:aidn comin del

Cons¢jo de 14 de scpricmbre de 1999 v Deasién Jdg! Padls- Eniol?g?:l ¥ n:lcdi? am!?i:n-tf Obt.':{aidos en los !f_ﬂbﬂ'

mevie Cusopts 48 ... tno pubhcada 20n e o Dum jos = investigacidn ciemifica, asi como Jos diimos

Oiicaal.. - _avances en mérodos d= medicidn, paca examinar los
' DO C 138 de 17.5.1993, p. 5. clementos en los que [se basan los valores limite y
'3 DO L 296 de 383515996, p. I5. fos umbealer de alersa:
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{9} Considerando qué, para [acilicac la revisién de la-.

- a{antencr 1a calidad del aire ambiearz cuando ésta sea
presece Directiva en ¢} 2302003, Comisidn-y .

- +buena ¥ mejorarla en los demds casos.con respecto Al - . .
los Estados miembrof deberian considerar I3 pasidbi- - digxido- de szufre, o difixido .de nizGgera ¥ hs ;"
lidad de alentar Ja investigacién-sobre los efictos de oxidos de m:r&gcno, las pmhs yd plum

los contaminances a ios que I Directiva 32 sefiere, - __-

-,

es decir, el disxido de dmfre, eidi-in?dad:chsnv-.,.- o . o

norlosondmdemogeno, pamculu-y

. plomo;

{10)

(11

{13}

éonsidcxmdo que unas técpicas normahudas de
medicidn que permiten obvensr: cesultados-
¥ unos criterios comunes para la ubicacidn-de {as-

centros de m:diciéu ton- clementos unpomrm:
paia o zralpad

con vistas a obrcncr datos companblufm toda Ia
Comunidad;

Considerando que, de conformidad .con el apar-
rado 1 del articulo 12 de la Directiva 96/62/CE, las

modificaciones necmarins para 2 2dapeacida .af .

progreso cienrfico y récnico sdlo podrin:referirse 2

los criterios y técnicas de evaluacion de las concen--

urnbrales de alerta;

Consideranda que la poblacidn debe poder acceder
con rapidez a informacion actiizlizeda sobre las
concentraciones de dioxido de azufre, dioxido de
nitedgeno ¥ dxides de nierdgeno, pardicolas ¥

3
.-

S 4 {2 calidad det aice gmbienre .

11y saiz am&im:-v ‘of aire exverior de lz mposfgq g .t

2j

'Definiciones

A electos de l: presents Dnmmv: se en:cndcri por-

Ty

exclnidos los lugares de mb:no.

_econtaminante-: cualquier. susancis inzoducida

dicecta o indirecramente por ¢l hombre en el aire

ambisfite que pueda tener efectos nocivos sobre b
s:dud humana o e medio ambiente en su'conjunt;

. traciones de dibnido de sznfrs, Sidxido de niudes- 3} enivets: - coacentracion de un conaminante oo o
no y éxidos d¢ nirdgeno, pardculas y plomo o 2 aire ambicate o su depdsito en superficies en m
las disposicioones detalladas para la rransmisidn de momento determinado;
informacidn a a Comisidn, ¥ que dichas modifica- )
cioncs no deberin suponer una modificacion, . . . a5
dicecra o indirecta, de los valores limite ni de los 4 seabucdios: |culquiec mfndo witizado i

- medir, ealcular, predecit o estimar el nivel de m

conaminante aa ¢} alre ambiente;

=valor lmises: | un nivel fijada basindate en conoc
mientos cientdficos, cen & fin de evitar, presenic o
reducir los efectos nocivos para la salud humana v .

slome en el aire ambisnte, par# e} medip ambiente ¢a su conjuaco, que debe
alcanzarss cu un plazo detzrminado y Ao superarse

I una vez alcanzado;

HA ADOPTADO 13 PRESENTE DIRECTIVA: 6) =umbral de alcrta«: vn nivel a partic del cual =2

exposician de breve duracién supone un riesgo para
{z calud bumina y a partic det cual loy Estades
miembros deberin romar medidas inmediaras coma

Articulo 1 establecs la Directiva 96/62/CE;

Objerivas . i

-7) elimice de exceso tolerados: el porcentaje del raler
limize en ¢l que éste puede sobrepasarse con arezglo
2 las ¢ondiciones csrablecidas en {3 Oirectiva 55
62/CE:

La presente Dicectiva tieas por objaro:

— establecer valores limire ¥, en su caso, umbrales de
aleria gom respecte 2 (as ¢oacentcacianes de didxido
de azufre, diowdo de nit"ogcnc v dxidas de nitrdge- 8)
no, particulas v plemo en, ol aire ambience para evitar,
preveni o redunr los 2fectos nogives para la salud
humana v para ¢l medio ambicnte en su conjunto,

«zana«: [2 porcidn de su respectivo reritorio delui-
tada por los Estados miembros;

9) -aglomeracidn-: un irea que sz ¢aracteriza por u=s
conceneracion de poblacion de mids de 23002
habirantzs o, cuanda {2 concentracida de poblz=ds
es inferior o igual 2 250000 habitantes, por ===
densidad de habitanes por kmt® que justifica que Jos
Estados miembeas evahien y concrolea lz calidad Ze:
aire ambiente;

— gvaluas, 3 parng de méwedas v crizerios comunss, fas
<oncentraciones de didxido de -azufre, didxido de
nitrdgeno y oxidos de nitrdgeno, parriculas y plome
en ef aire ambiears,

obrener informacion adesuada sobre las concentracio-

nes de didxido de 2zabre, dibxido de piTdgeno ¥

oxidos de mrrozenn. particulas v plomo encl zite 10}
ambicnee ¥ velar por que 12 pohlacmn tega CconoCi--

miene de b miima,

=Gxidos Je ninr&gcna- Ja suma, ¢ pariss pos | Jc
millones. de |6xido nitrico y didxido de nitrdzenc
expresada como dibxido de nirrégeno, cn me/m’
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11} «PMjpe: las particulas que pasan a wavés de un

cabezal do samano sclectivo .cort uns ehsienda de. .
corie del 50% osra un didmeny sarodinimize de -

10 um;
12) <PM, =: las p:rticl-.llu “que pasan a mwavis de un
cabeczal de emaiio selectivo con una efciencia de
core del §0% para un didmerco zeradinimicn de
2,5 pmy

13y
c3do en el anexo V, por debajo del cual puede
utilizarse una combinacion de mediciones y tcnicas
dz modclkizacidn para evaluar la calidad del aire

ambiente, con arreglo al apartado 3 del arsticulo 6 de

la Directiva P6/62UCE;

~umbral de evaluacién inferior=: ol nivel especifi-
cado ¢n &l anexo V, por debajo del cual s posible
- linitarse al empleo de cienicas de modelizacién o de
estimacién objetiva para evaluar la calidad del aice

ambiente, conarreglo-al apartado 4 del atticula 6 de
1a Directiva 98/62JCE;

4

~fendmena natucils: las erupcioues volcinicas, las
acrividades sismicas, los incendies indessados de
zanas silvestres; los fuertes vientos ¥ la resuspension

aumaskética o el transpores de particulas aarugles
procedentes d2 regiones dridas;

16 ~mediciones fiase<; las mediciones realizadas com

arreglo a la dispuesto en of zpaceads 5 ded articulo &
de la Directiva 96/62/CE.
Articulo 3

Diéxido de¢ azufre

1. Los Escados miembros adopiaraa las medidas nece-

5 53rias para que las concentraciones de didxido de azufre

o <l aire ambients. evalusdas con arregle al amiculs 7,
0 excedan de los valores limize fijados zn of punto 1 del
anexo [ 2 partic de las fechas que en el mismo se
1adican.

los mirgenes Jde rolerancia que se’ especifican en
puara U Zel 2nexn 1 se aplicardn de confoemidad con el
arriculo § de la Durecriva 567627 CE. :

el

3. E! wmbsal <2 alessa parz las concenuracianes de

Jioxide de azufte en ci aire dmbience Agurs en el punto 1
del anexo L

3. Para syudar z {3 Comisidn & preparar el informe
auz gjra el articuio 10, los Estados miembros almacena-
sia. cundo proceda haswe e} 31 de didembee de 2003,
l3s wconsentcanonz: Se didxido de azufre registracas
somo promedio €z periodos de diez minucos en algunas
estaniones selzcomnadas por fos Estados miembeot como
representativas dz 2 cabidad del aire en las dreas habira-
das proxumas a 135 fuentes v en las que se midan las
LHNIERILSCIONES NLrarizs. Al ausmo dempa que s sumi-

sumbral de cvalvacicn supstiors: el nived especifi- -

e

‘nistren_los datos sobre las\;nmu&:donn hocarfas-de .

conformidad con lo dispuzsto ea el puntg I-del:antdon-. it N

lo 1] de Iz Directiva 96/62GE, -los: Estados- mismbrog

comunicarin a ta Cornmﬁn}, eespeqro- a-las esracioneside ol
medicidn selaccionadas, el nimero de las concentrationes

en que oxustid al hecho, ¢l admero de dizs simultinzos

en que las concenrraciones horarias de digmdo de azitfre
.excedicron también los 350 pg/m’ y la mixima concen.

. _m:ié_n mﬁq log pericdos de 10 minuros.

- 4. - Los. Estadas- iiembros- podein designar zonas,o | -

ices. degrs de las que se sebasen tog valo

- VRLOOES

A

¢l aire ambignee groducidas por fueaces pamcales. Los
Estados miembros remititie a Ia Comision una fista de
cualesquiera de esas zonas o aglomeraciones junto con la

- -- ‘promediadis-durine"periodos da disz-minures quetexee- .. ...
- dan-los 500 jgfin’, el nimero de dias denmodel alip Hvil:

diéxido de:azufre a2 qoe se refiere ef puf_nm-l del .
-anexo [ debido-2 concentraciones de didxido de axufre en

informacidn sobre tas cancencraciones ¥ fuentes de didxi-
* do de 2zufre denoro fas mismas. Cuando informen a-fa

Comision de conformidad con Io dispuesto en el apar-

“tado_1-del articyla 11 de la Directiva P8/62/CE, las

Esrados micmbros facilitardn la' justificacién necesaria
para demostrar que los cebasamientos s¢ deben a fuentes

sarurales.

Denteo de dichas zonas o aglomeracionss los Estados
micmbros estarin obligados 3 ¢jectuar planes de acrua-
citn de confurmidad con <l apartado 3 del articulo 8 d=
la Dircetiva 96/62/CE sélo cuando se rebasen los valores

© limite 3 gug s gefipee @) punto | del ancxo § debido 2

emisiones antropogénicas.

Arriculo 4
Didxido de nitrdgena y dxidos de nittageno

1. Los Estados micmbros adoprarin las medidas nece-
sarias para que las concentraciones de didxido de nitrdge-
no v, et sy cawo, lig concemeracionss de Sxidue de
nitrégean ea el aire ambience, evaluadas con arreglo al
articulo 7, no excedan de los valores limite fijados en el
guata [ del anexe il a partie de las fechas indicadas.

Los mdrgenss Je tolerancia que st especifican en el
piacs I det zaexo U sc sphicarin de conformidad con ef
articulo 8 ds 3 Directiva 96/62/CE.

2, Bl wm>eal dz afestz para fas concentraciones de
diéxido de =itrégeno en el aire ambicnte figura e el
punto I de! anexo I

Ardienlo 3

Particulas

1.  Los Eizadus miembrns adoptarin las medidas nece-
sarigs pirz cue 5 cuneentraciones de PM., en el aire



%
%

—::-

C 3607102

Di—ﬁﬁﬂﬁnal de las'OComutidaded Europeas: «< 4365 Latapess -

""-"'23 11.98

ambiente, =vzlnld.is con asteglo al articnlo 7, na:excedan -
de-los valores limite indicados ea el ;nz-nm l‘l{tl'incxom
2 partir de las kchu mdﬂd:s. ﬂiqf ¢ ¥

e

Lon

1

dumhnmqmumﬁmnu‘d'

punto 1 del 2nexo I s aplicarin de conformidad con c!

amculo Bdela Dutmu 96162!!:5. .

2. Los Estados mhm&ynnuzzrénque s¢ instalen
y expleren estaciones de mediciSe que pmpo::scm
datos sobre las concensracioass de PAL s El pdmero y -
situacion de las-estaciones ep que.se migda PMag serdp
¢hegiden por los- Estades miembres para que sean n:.\m
sentativos de las concenseaciones de PM, s en stos

dos miembros. Cuando 22 posible, los puntos. de mues- .-

172G se inswmalazin £z el misme luger que los punms de
muestzea de Pie.

Los Esrados miembros presentatin. cada afo a 12 Comi .
sidn, 2 mds cardar nueve meses después de finafizar ¢l

aito, la media aritmética, la mediana, ol percentil 98 y la
concentracidn mixama caloulzdos a parar de las medicis-
nes de PM.; durante veindcuarrg haras en ese afio. El
peccenal 98 se calenlard con zmreglo 2l procedimicato
ssrablecido cn ¢l ponts 4 dd anexo ] de iz Decisién
97/101/CE del Conszjo, de 27 de enero de 1997, por la
que se esrablece un intercambio reciproco de informacion
v datos de las redes v estaciones aislades de medicidn de
la contaminacion stmosfédca en los Estados miem.
bros{').

3.  Los planes de acwacidn correspondientes a2 las
particutas PM,y preparades con acceglo al armiculo § de iz
Direcriva 96/62/CE v las estrawzgias generales de reduc-
cign de las concentraciones de PM,;, tendrin por objero
reducir al misme tempa {as concencraciones de P, ;.

4. Cuozada 2 supeten los valaces limite de PM,y 2 que

-

Tac. Y. L oo

‘las. earzeveras. Loz~ -Exeados™ nnemho!-rmrin a7l
Comﬁﬁum lista“de las posibles-2onaso aglorabricic. < -
"nes’ G St Hpa, jumto Con nformasity b bes By miaten:
:praciones’. - fuentes-de PM3 estistettsen kv~ hismas. -
Olnmh informen 3 li-Comisién ‘con arreglo’s<1g°dis- ~
pussta en el punp irdel-articale ‘13.0%0G Didals
. J6I62UCE, los Emdo:rmlcmbm sumtimiserarin: 1a. mfae

n:necesaria para “demossrar qusc Jos-rebasaimientos
" se deben 3 b mencionads resuspeisida de panicalas ¥
' que te han, .adoprado mdxd.a_shg_aznnzhlu pau @gi,g_nr l;s
mnoms.

m———
e 7

"

- o

e

--Dmtm de-nﬁdus 20038 o-agimnuﬁiobﬂ, -ln!' Psudm

se reticre ol punto § del anaxo 11 debido a coacentracio--

nes de PNy en cf airc ambicnre producidas por fendme-
nas aawucales, que supongan conceusraciones considera-
hlemeare supeciores a los niveles de fondo procedentes de
tuentes naturales, los Esrados miembros informacdn de
2lla z la Comisidn de canfarmidad con el punto 1 del
articale 11 de la Direciva 96/62/CE v facilitardn la
iustificacion pecesaria para demoserar que dichos rebasa-
mizntas se deben 2 fandmenos nacucales. En estos casos,
las Ectados miembreos tendrdn la obligacion de ejecurar
planes de actuacidn con amreglo al aparmado 3 del acticu-
lo § de ta Dicectiva 26/62/CE 3ola cyandn ¢ cebasen las
valorzs limite a qua2 se refier= el punto 1 del anexo 11 por
causas que no sean tales fendmenos narurales.

5. Los Ejrados miembros podrin ‘designar zonas o
azlomeraciones en las cuales se rebasen los valores limice
de P80 2 que s8¢ eeficre of guara { d2l anexa [ 2 cavsa,
de la"existencia de concentraciones de PM,y en el aire
ambiecnte debidas a la resuspension de particulas a raiz
def vemida wvemnal de acema para &l manenimiente de

"1 DO L 35 de T.2.1997. p. 14

witmbros sole evaran obligades ¥ aplicariplanes ‘de
actuacidn de conformidad ‘con I erf ol ‘apar’ -
tado 3 del articulo § d= 12 Directiva 96/62/CE awcaso de
que 3= rebasen los valoms Hmdis & que se:refiere o
punto 1 del anexo Il debido a Ia presencia de niveles de
PMq distintos de los que se deriven del vertido. invernal
d.:-.zttnzpar: &t manrmumamnd..la:wztmﬂ-

Arizulo 6
Blomo

Los Estados micmbros adqptacde las medidas aecesarias
para que las concenmacionzs de plomo ¢én vl air2
ambicnte, evaluadas con arreglo al artculo 7, no excedan

de las valares limite fijados ea el puaco 1 del anexa IVa
partir de las fechas indizadas.

Los mdcgeaes de rolerancia que se especifican en <
punto { del anexo [V sz aplicarin de conformidad con =l
articulo 3 de la Diregtiva 96/62/CE.

Articale 7

Evaluacion de las concentraciones

1. En el punto I de! anexo V figuran los umbrales

superigr e iateriac d2 evaluacidn cartesparndiznzes al
digxido de azufe, of didxido de nivrdgeno y los gxidos g2
nitedgeno, las particulas v el plomo a los fines del
articula & de la Dicaceiva 266 4CE.

La clasificacidn de cada zona o aglomeracion a efectas de
lo dispucsta &n of arriz=lo & de fa mencionada Dicectiva
se revisard por lo menos cada cinco aios con arreglo al
procedimiento establecidn en el punto II del anexo V. Esa
tevisign paded tenee fuzar antes de io establecido si se
producen cambios sigr:ficativas en las acrividades gue

. pucden tener una incidancia sobre las concenrtracionss en

el ambient de didxido 2= azufre, didxido de nitrdgeao o,

cuando peoceda. Oxidss de niudgeno, particulas o
plomo.

2.  En <l anexg VI se zstablecen los criterios que deben

aplicars= para determinar el emplazamiento de los punios
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de muestreo con vism a la medicién de diéxido ‘de- "+ miedic ambienre y de r.onlumndom. orgamuqanu que el el

atufte, didxide de nimrdgena wﬂ&m de Tﬂﬁm " repéesenten 1o intereses Jﬁpﬂadﬁ mhlibh YO e
iaules i El mbh: Geiers’ 4 niatiEn m.------

::'i::l:m 'p.?n?g'f de m mexp pard las’ me:li:iutl:s fid - m‘g: 'sobr¥ tas- "comcmr & didxido de :;Eﬁ:

de concentraciones de c;dz cunumiuinm pertinente. - ¥ didxide de nitrdgeno ¥ Eum!os de nirrggeno, particulas y

3. En las ronas o aglomeraciones en las que la infor-
maciéa propocicnada pog {25 estaciones de medicidn
fijas se complere con Informacién procedents d= otras
furenses, rales como inventarics de emisiones, mérodas de

wiedicién indicadva y modslos 88 b calidad def aiee, of | .
nimero de estaciones de medicidn fijas que deben insta- -

dos con’ arreglo al punto § del anexo VI y al punto [ del
anzxo VI

(. Ea las zonas y aglomeraciones en gqut no se requis-
tan

mediciones podrda utilizarse témicas de modelizacidn

o.de cstmacidn objerivas.

5. En los puntos I a Il del anexo TX Fguran los

mcrudos de cefercacia para el andlisis de didxido de
azvire, digxido de nitrdgeno ¥ Guddos de nimégeno y
para <l muestreo v el andlisis de plomo.

El método de referencia para cf muestreo y la medicidn
de P, figura en ¢ punto IV del ancxe IX.

El proveco provisional de mérodo de referencia para el
muestreo ¥ I3 medicidn de PMa; figura ea el punta ¥ ded
anexo IX.

El punto V1 del anexo TX cerablece las técmicas de
referencia para la modalizacién de la ealidad del aire.

+ % la fecha en que los Estadss miembros informaran a
+ia Comisidn acerca de los métodes empleados para la
svahvacitn preliminar de ba calidad de zise con acsegla 2
1 deerea di del punco 1 del articulo 11 de la Dicecriva

0/ 2CE sera de dicciocha meses después de la cnrrada

cn vigor &€ 13 DxYECTiva i
- -'._—-——_‘-._-

Las rmodificaciones que sean necesarias para adapear
Lis disposiciones del presenwe antizule ¢ da los ansxos V2
IN al progreso cientifico v téenico se adoprardn con
arrezlo al procedimicnto establecido en el articulo 12 de
La Lrrecnva 26/61CE.

Articnlo 8§

[nformacidn al publice

1. Los Esrados miembros garantizarin que periddica-
mente se ponga a Jdisposicién del piblico asi como de
urganizaciones apropladas, cales come organizaciones de

7w r plame eeldite ambients 2 wavis, pot tjemplo, de la

sadio y la television, la prensa, pantallas de' ml‘omacinn
@ seevicios de redes informsricas. : '

L2 informacién sobre las Eﬁnctnmcmn:s de digwido de .

azufte, digxida de ocopsno ¢ dwides de nitrdgemo, "
-~ pasticufas y plomo e ¢l dire ambiente se actualizard,
larse ¥ Ia resolucién espacial de las demis técnicas deben -
s¢7 sufidenizs para guc sea posible deresminax las con-

centraciones de los contaminantes atmosféricos esrableci- -

<omo mibimo, ¢ida’ \‘h‘.l. ¥ cada hora por lo que .
z fod nhmhm 'de diax e dtzzu&tr de dicxidd

de niTrdgeno, en caso de que resulte’ viable. La inforina-
ci6n sobre concentracianes de plomo’ en el aire :mblcntc .
sz actualizari en basé trimeszral.

L2 informacion indicard, plmexios,.mds's lo:s éisosJen q\)e .
122 concemzaciones superen loz valowms Umite y-los -

‘umbrales de alerta duranre los periodos de promedio - h

especificades e los anexes | a IV: También incluird una
breve evaluacion on relzcida con los valosss limie 7 con
los umbrafes de alerta, ast coma informacion adecuada en -
relacidn con las repercusioncs para la salud.

2. €uanda los Esrades miembros pongan a disposicién
de la poblzcon plines o programas son amegle al
apartado 3 del articulo 8 de la Directiva 96/62/CE, los
pondrin también a disposicién de las organizaciones
conwemptadzs en &} aparadp 1.

3. Cuando se rebase el umbral de alerta citada en el
purio § 4¢ los anexcs { ¥ (I, fos devalles difundidas al
publica con arreglo al articulo 10 de 1a Direcrva 36/
62/CE incluicdn, como minimo, los puntos citados e la
fisza del punts 1 de los anexes [y (1

4. L3 informacidn qus ee araparciane at pablico y a
las crzanizaciones en victud de lo dispuesto cn los
anteriaras aparctados 1 ¥ 3 deberd ser clara, comprensible
¥ aversible. .

Articudo §
Drerogaciones v disposicionss transitorias

1. Lz Dirseriva SO779CEE del Consejo, de 15 de
jutio ¢z 1283, rzlativa 2 1o valores limite ¥ 2 (os valoges
guia d¢ calidad armostérica para el 2nhidrido sulfuraso y
las parriculas en suspension{') qucdard derogada con
gieczas a pattiv del [L.UJ4°), excepeo ef zaiculo 1, o
apartado 1 del artizulo 2, el aparrado 1 del arriculo 3, fos
arricalos 9, 13 ¥ 16 ¥ los anexos [, Mb y IV, que
qued::in derngados con efecios 2 pasts del [ de enera
de 2093,

t*t Vermncvatwen messs Jespués de la ¢ntrada en viger d2 la
presente Direcuva,
7 DD L 25 ge 31 3 1330, p. 30.
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2. La Directiva S2/BBA/CEE del Cnuselor de .3 de
diciembre & 1382, selativs gl valor limite para el plomo
contenido en Lx atmésfera(‘) quedard derogada con efee-
tos a partir del [...]J1°), mxcepto los amiculos 1 ¥ 2, el
apartadae 1 del 2rriculeo 3 5 los amiculos 7, 12 y 13, que

quedario derogadss cmc&ktos: pam: dcl l*ﬁe amry

b =

% e £3 P‘

de 2005-

.. .
S VY

3. La Directiva 85R203CEE del Conseio,

marzg de 1989, rlativa s htmzsdf-uhdadddm
para el digxido denitsdgeno(?) quedacs. demga .eon
efectos a partr del [.r-.]l’:,mpto el primer
ap:p:udn 1 d=t acticuta l.d’ap:ﬂ:do—ldd m]n ) I 4
primer guién del artculo Z, ¢f spartado 1 del areicnin 3
los articulos 5, 9, 15 y 16 y el anexo [, que quedarin
derogados con efecros 2 pacir g2t § de ¢nerp de 2010,

4, A paevic del {. . .§{*1, los Esados micmbros uhiliza-
rin ¢staciones de mediclén y orros meétodos de evaluacidn
de la calidad del aire de conformidad con la presence
Dirzeriva paca evafvar tas concentracioncs de didxide de
azufre, dioxido de nitrégeno y plomo en el 2ire ambizaic

con objeto dc obrener los datos destinados a demoserar.

que =2 cumplen los valaces limite establecides sn las
Directivas 80/779/CEE, 82/384/CEE y 85/203/CEE hasta
el momento =n que dejen de aplicarse los valores limite
zstablecidas en etas Directivas.

3. A pamir def {0 {("4, los Estados miembros podrin
utilizar estaciones de medicidn v orros mérodos de eva-
luacion de la calidad del aire de conformidad con la
presemiz Directiva por lo que respecta al PMMy, pars
analizar las concentraciones de particulas en suspensidn a
fin de demostrar el ecumplimieato d+ los valores limire
esiableeidos on <f 2ncxa (V de ta Dicceriva 88 779/CEE,
si bien, para demostrar dicho curnplimiento, los daros asi
recogidos deberdn muldplicarse por un facrer de 1,2.

6. Los Estados mizmbros informarin a [a Comision de
rodo rebasamiento de los valores limite establecidos por
las Direcrivas 80!779!CEE 82/384/CEE y 85/203/CEE,
2si como de los valores registrados, las razones de cada
cas0 registzado y las medidas adopradas para evioac
cuzlquier posible-repeticién; dicha informacion se comu-
aicard a la Comisidn anualmente duranre las nueve
primeros meses de cadz afio de conformidad com ct
procedimicnto establecido en el articulo 11 de la Direc-
tiva 26/62/CEE, y hasta wnto dejen de aplicarse los
valores limite porrinenres.

7. En l2s ronas ea las qu. & Esiado mismbeo afectado
considere necesario limitar o prevenir un incremento
previsible de la conraminacién causada por didgxido de
arufre, digxido de niuzdueno o pastizulas en suspensioa,

{*} Veinstuame meses despueds de i1 enmads ea «igoe de bz
presente Dicectiva.
'y DO L 378 de 31.12.1932, p: 13

=

7 DO L 5T 4: 27.3.1985, 5. 1,
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podrd seguir wrilizando los valores oriemanvqs paca la
de los ecosistemas que figuran en el anexo [}

gz lz Dimcriva RO7T9ICEE y ex et anexo B de i

Dicecriva BSIZD?JCEE, i
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Arsiculo 10

Informe y revisibn |,

A mis raodar ol 31 de diciesbre de*2003" fa’ Comisisii

presentari al FPaddamentc Eumrspeo y al Consejo un
informe sobre la aplicacion de la presente Directiva y, en
particular, sobre Jos resultados de las invesdgaciones

. csmnﬁasms recientes acerea de fos efecms en {a salud

humana 7 en los ecosistemas de la exposicién al disxido

" 'dm z2ufre, diéxido. de pitrégeno y éxidos de nitrdgeno,

las distineas fracclones de particulas y ¢f plomo, asi comeo
sobre la evolucidn de la teenologia, incluidos los avances
realizados en relacion con los métodos de médicion y de
otro 1ipo de anilisis de las concentraciones de pardoulas
en ¢l 2iré ambiente y de la deposicion de las particulas y
dzl plomo en superficies. .

Con vistas a mantener un elevado nivel de proteccién de
lz salud hamana ¥ del medio ambiente y reaiznda cn
cuenta la experiencia obrenida gracias a {a aplicacién de
la Directiva en los Estados miembros, incluidas, en parti-
culaz, las condicionzs en que, de conformidud con lo
dispuesto en el anexo VI, se hayan llcvado a cabo ias
mediciones, dicho informe se acompaiiari, cuando pro-
ceda, da propussias de modificacida de ta prescnte Dicec-
tiva, En especial, la Comisidn esrudiard los valores fimire
de PM;; para la segunda fase con miras a hacedos
abligatonios, ¥ considecari (a posibilidad de conficmar o
modificar los valores limite para la segunda fase y, si
procede, para la primera. Ademas, la Comisidn conceders
especial atencién af esrablecimizntg de valores tintite paca
PM,.s o para diferentes fracciones de pardculas, segin
resulre adecuado, y estudiacd el valor limite anual para la
protectidn de la saled Bumana pacs el didxide de¢ airro-
geno y presentard una propuesta que confirme o modifi-
que dicho valor, También examinard el valoc limite
horaric para ¢} didxido do aitedgeno a ta tuz de ks
dicectrices de la) Organizacién Mundial de la Salud v
considerard si el valor limixe debe ser confirmade o
medificade.

Articudo 11
Sanciones

Los Estados miembros determinarin el régimen de san-
cianes aplicable a las infracciones de las dispaosiciones
nacionales adoptadal en sphescién de (2 peesente Direc
tiva. Las sanciones secdn eficaces, proporcionadas v
disuasorias.
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1.  Los Esados micmbres adoptarin fas dspoei:icm

fegales, reglamentarias y administravivas necesagias pard
complir la presente Ditectiva a mis tardar [...J(%).
Informarda inmedistaments de allo a fa Comisda,

Cuande los Estados miembsos adopten dichas dupnuun- ’

oes, éstas hardn reforencia a {a presenre Dirsctiva 0 itdn
acompafiadas de dicha referencia en su publicacisn ofi-
cial. Los Estados miembros esrablecerin lae modzlidades-

. 23.11.98 &1 . TCe0n0s
Articulo 12 An_gfufo 13 _
Aplicacion Entrada en vigor

La' presente Ditectiva’ citrard en- Vigot ‘el vigsimo' diz

sicuiente al ds su publicicida ea ¢t Disnio Gficial de tas

. Comunidades Europeas. _

Articulo 14 ;

m——p == es ™

Destimasanios

Los dgmunosdehpnsemel)m“mnlosgm_ o

dos ﬂh&mbms
de ta mencionada refetencia. .
2. Los Ecrados mismbras comunicarda 2 ta Comisidn Hechoen ... _
el texo de las disposiciones de Derecho interno que r a
adopren en ¢ dimbito regulada por la presente Dl.rec Por ef Consejo
rivz. Ef Presidenye

Mgt

»

17 Vemnmncuaten oses despads de la entrada en wigor de 1s
gresente [hrecniva,




