Low bioaccessible As concentrations (<5 mg kg, Figure 4) were measuted in 1 public park and 1 playground and bioaccessible Pb
was measured in 2 small pnbhc gardens and 3 playgrounds (Figure 5) in Lisbon; previous studies indicate that these are man-made
soils. In i
background geology i.e. Inferior oolite (Figure 8). Bioaccessible Pb concentrations ranged between circa. 4 and 185 mg kg™ and are
thought to be derived from environmental inputs such as road dusts (Figure 9).
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1. Objectives

One of the main pathways for
potentially  harmful  elements
(PHE) in soils to enter the human
body is via ingestion. Once in the
human gastrointestinal (GI) tract
the PHE will only cause risk to
human health if it is mobilised
fmm the soil and enters systemic
lati The BioA ibili
Research  Grou of Europe
(BARGE) has developed and
validated (through its partner
members) an in vitro test for
estimating the fraction of the PHE
mobilised in the human GI tract.
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2. Study areas

Lisbon is the capital of Portugal (Figure 1), covering an area of 284 km?, with 521 774 inhabitants and N
divided into 53 districts. The smaller districts are those near the Tagus River, which have a higher
population and housing density, a predominance of old buildings, narrow and steep roads, and a high
traffic density. The majority of public gardens and playgrounds in the city are located in this area. Soil
samples were collected from 51 locations distributed across the town, depending on the location of public
parks, public gardens, playgrounds and schools, which are urban open spaces frequently used by children.
Children spend more time playing outdoors and through their hand-to-mouth actions (which is very
common in the early stages of their lives), are particularly vulnerable to the risks posed by PHE in soils.
The geology of the city is composed by: the Mioceni ions (ML) that are mostly sedimentary rocks;
the Benfica unit (Ob) that is composed by shales and conglomerates, also with some intercalations of
catbonate rocks; the Lisbon Volcanic Complex (Vc); and a band of limestone (C). The climate is
Continental Maritime, with rainy winters and dry, mild summers.
The county town of Northampton, in the UK (Figure 1), in central England has a population of c. 200, 000
and a strong industrial heritage past, which includes shoe making and leaher tanning. _Although
lind in this area has d d over time, strong rail and road links are present because of
the thriving financial and distribution i ies. The area was d as part of the BGS Geochemical
BAseline Survey of the (G-BASE) project, which identified that 45% of the soils had an
arsenic concentration above the UK soil guideline value (SGV) of 32 mg kg™! for residential land use. The
Northampton geology is based on sedimentary layers of the Jurassic period comprising of: Lias clays
(lower, middle and upper divisions) and the Oolitic series
(li i and Nortt Sands).

‘The objective of this study is to compare the bioaccessibility of Pb and As in soils from selected urban
areas in Portugal and the UK using the BARGE methodology.

Results

e total As concentrations in Lisbon were measured at up to circa. 14 mg
gl (Figures 2 and 10) and the total Pb concentrations across the city were
measured at up to 441 mg kg, which were more comparable with the total Pb
concentrations in Northampton (Figure 3, 7 and 11).
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3. Materials and Methods

Fourteen topsoil samples from Lisbon and
fifty samples from Northampton were

1

selected  for
Bioaccessibility measurements were made
using
(UBM), which is validated against a swine

bioaccessibility  testing.

the Unified BARGE Method

model.

Figure 1: Locations of Lisbon and
Northampton in Portugal and the UK
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Figure 10 shows the total As Total As. Bloaccessible A5 |

content of Northampton soils to be
higher by a factor of c. 5 than those
in Lisbon (median values 34.3 and
6.7 mg kg respectively), for the
bioaccessible fraction there is a
factor of c. 2 difference (median
values of 2.88 and 148 mg kg
respectively). Figure 12 shows a
regression line for Northampton
with a slope of 0.06. The Lisbon
data suggests that there could
be a linear relationship with a
‘much higher slope than
in Northampton.
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All samples were air dried or dried in a fan
assisted oven at <40°C and sieved to
provide the <250 pm soil fraction.
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Quality control
Duplicate samples, blanks and the
bioaccessibility guidance material
BGS 102 (an ironstone soil with
of circa. 100 mg kg™)
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B

of samples i

good repeatability of the UBM methodology by both
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BGS 102 for both studies (summarised in Table 2) was in good agreement with the consensus values
(5.4%2.4 mg kg-! As and 136 mg kg! Pb), within the 95% confidence interval.
Table 1: Repeatability data for duplicate UBM extracts from Lisbon and Northampton sampling areas
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Figure 11 shows the total Pb
content of the Northampton
soils to be lower by a factor of c.
2 than those in Lisbon (median
values 73.4and 154.7 mg kg
respectively), for the
bioaccessible fraction there is a
factor of c. 3 difference (median
values of 26.5and 82.7 mg kg
respectively). Figure 13 shows a
regression line for
Northampton with a slope of
0.53. The

Lisbon data suggests that

there is a similar

relationship to that in
Northampton.




