Environmental and Childhood Lead Contamination: Role of the Boat-repair

Industry in Southern Thailand

ABSTRACT

The wooden—-boat building and repair indus<try has been 1mplilicated as a
potential source of human lead contamination because of the use or

plumboplumbic oxide (Pb3;0,;) 1in the process of caulking boat hulls.

The objective of this study was to examine the patterns of environmental
and childhood lead contamination in relation to distance and direction
from local boatyards, and to 1i1dentify the factors influencing the
distribution of environmental and childhocod lead contamination 1n an

area surrounding boat-repair yards where plumboplumbic oxide 1s used.

A cross—sectional spatial study design was employed 1n a residential
area extending approximately 5 kilometres along the coast and including
3-large boat-repair yards in Tambol Hua Khao, Singhanakhon District,

Songkhla Province, on the east coast of peninsular Thailand.

Three hundred and thirty children aged between 4 and 14 years resident
in the study area who had received parental consent were randomly
selected. Home visit and interview of the parents or guardians obtained
information regarding environment-contact child behavicur and occupation
and activities of members of each child’s houseshold. Vencus blood
specimens were taken from 318 of these children and dust specimens
collected from an undisturbed position in each household. Soil
specimens were obtained from the interstices of a sguare grid pattern

superimposed on a map of the study area. Geographic coordinates of
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children’s\residence and soil sampling positions were recorded and
mapped. Kriging and contouring were used to describe the spatial
distribution of lead in dust and soil and these environmental levels
modeled in terms of distance and direction from a boatyard and, for
dust, also occupation of household members in boat-repair work and home
condition. Childhood blood lead levels were modeled in terms of
environmental lead levels and environment-contact behaviour and

occupational practices associated with boat-repair of household members.

Household dust lead content and soil lead content ranged from 10 to
3,025 mg/kg and from 10 to 7,700 mg/kg, respectively. The distribution
of soil lead peaked approximately at the location of boatyards but
outside and away from the boatyards the distribution was 1rregular.
Household dust lead content significantly decreased with 1ncreasing
distance from boatyards at a rate of 7% to 14% per 100m depending on
direction and boatyard. Where a family member was a worker in one of
the major boatyards and in houses where occasional repair of small boats

was undertaken, household dust lead levels were significantly elevated,

by 65 percent (95%CI: 18 - 131 percent) and 31 percent (95%CI: 5 - 63

percent) respectively.

Children’s blood lead levels ranged from 2 to 36 upug/dl, with 52 percent

higher than 10 pg/dl. Blood lead levels were highly significantly
related to the levels of lead in household dust (P < 0.00005),
increasing about 10 percent (95%CI: 5 - 14 percent) for a doubling in
dust lead level, but were not found to be related to the interpolated
values of soil lead at the location of the household. However, playing

on the ground in front of the hocuse was related to a 20 percent (95%CI:
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9 - 32 percent) increase in blood lead levels, and sleeping close to the
floor instead of a mattress or bed elevated blood lead by up to 50
percent (95%CI: 9 - B3 percent). There was no significant relationship
between childhood blood lead and household location after adjusting for
household dust lead, but dust lead itself increased significantly with
closer proximity to a boatyard. Statistical modeling indicated that the
range of household dust lead levels may include levels above 150 mg/kg

for up to at least 2.8 kilometres from a boatyard.

It is concluded that closer proximity of a household to a boatyard and
occupation of a family member in boat-repair work are associated with an
elevated content of household dust lead. Household dust lead, in turn,
closely influences the level of lead in the blood of children in the
household. Children's level of lead contamination is also elevated
among those who play on the ground in front of the house where shoes are
removed and among those who sleep close to the floor. Siting of boat-
repair yards at a distance from residential areas, measures to reduce
the spread of lead-containing dust, and educatiﬁn of local communities
to avoid risky child behaviour are recommended to alleviate the problem

of elevated childhood lead levels.
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