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19.30-10.00 M. Veselic: On the use of trcacer techniques in the unsaturated zone

10.00-10.30 H. Hétzl: Determination of transport parameters in aquifers through tracers
10.30 Coffee Break

SESSION 4

DETECTION AND SURVEY METHODS

SESSION 4.1
Lecture room S0314, Chairman: T.R.Riide
09.00-09.20 R.I. Acworth & G.R. Dasey: Electrical imaging of the saline intrusion pattern beneath a tidal creek in a sand aquifer
09.20-09.40 W.G. Coldewey & P. Gobel: Effects of stormwater infiltration on the water balance of a city

09.40-10.00 S.Evers, S.W.Fletcher, R.Ward & R.C.Harris: A strategy for the protection of groundwater from nitrate leaching
using spatial and geostatistical analyses

10.00-10.20 S. Grams: Kriging hydrochemical data - problems and solutions

10.20-10.40 Coffee Break

10.40-11.00 D. Hannich, H. Hotzl, G.-P. Merkler: Application of geophysical techniques to monitor natural attenuation at
contaminated sites

11.00-11.20: A. L. Bonacin Silva & R. Hypolito: Hydrogeochemical investigations by the use of a technical-scientific approach in

the Fazenda de Itaqui drainage basin situated in the influence area of glazed ceramics industries of Santa Gertrudes,
Brazil - initial results
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Technical Program: S7

MANAGEMENT OF CONTAMINATED OR POTENCIALLY CONTAMINATED AREAS — THE CASE OF
FAZENDA DE ITAQUI DRAINAGE BASIN, SURROUNDED BY GLAZED CERAMICS INDUSTRIES IN
SANTA GERTRUDES, BRAZIL (PRELIMINARY RESULTS)"

André Luiz Bonacin Silva®, Raphael Hypolito’
José Ferreira Assis4, Moraci Gongalves de Oliveira®, Sergio Hornink*

The region of Santa Gertrudes, situated 180 km from the city of Sdo Paulo, Brazil, is
responsible for about 50% of Brazilian production of glazed ceramics covering (about 16 millions
of m*/month). Since some decades ago, the industries of this region has produced glaze and
pigment/coloring waste, which has caused environmental contamination. Although the quantity of
produced waste has decreased or has been reused / recycled lately, part of this waste had been
inadequately disposed on soil and lakes or ponds of Fazenda de Itaqui drainage basin, where a small
stream (Fazenda de Itaqui) is surrounded by those industries.

Initial studies, examining lake water and sediments and fish samples were carried out by
CETESB - Environmental Agency of state of Sdo Paulo, during the decade of 1990, which
indicated heavy metal contamination, mainly by lead.

Later, a technical-scientific detailed research project has been developed by USP -
University of Séo Paulo since the end of 1998, including solid (soil, bottom stream and lake / pond
sediments), liquid (groundwater, surface and rain water) and industrial material sampling and
examination. Laboratory experiments, as well as geophysics and hydrogeological field
investigations also has been carried out. The main objective of this specific research project is the
evaluation of the availability and behavior of potentially toxic substances (Pb, Zn, B and others) to
local environment, as result of glazed ceramics industrial waste disposal. This research will
contribute to understand the consequences of the industrialization, an anthropic action, into
geochemical and hydrological-hydrogeological cycles of Fazenda de Itaqui drainage basin.

It is important to see that those lakes and ponds are not natural ones, but ancient cavities
opened by clay mining, used as raw material in the industries. Nowadays, some of these lakes or
ponds are pay-per-fish ones, as well as there are other land uses in the area, like small farms, whose
interaction with contaminated or potentially contaminated sites also can cause health problems.

All these situations and actions are included in the management of Santa Gertrudes —
Cordeiropolis — Rio Claro ceramics industry region, which is a plan of contaminated or potentially
contaminated area management, supported by CETESB (legal and state sphere), ceramics industries
trade union of Santa Gertrudes and civil society, which also includes the participation of the
universities (the scientific sphere). This interaction, involving the main social agents, is necessary to
the interdisciplinary optics of the resolution of conflicting interests and environmental problems.
Indeed, Fazenda de Itaqui is a sub-basin of Corumbatai drainage basin, one of the worst regions of
the state of Sdo Paulo in terms of pollution / contamination problems.

The results presented in this paper are preliminary (first phase of the management plan) and
include management techniques and actions, in parallel to the environmental diagnosis and
monitoring of Fazenda de Itaqui drainage basin.

! supported by FAPESP, under grants 98/06842-1 and 97/12827-2
geologist, post-graduation researcher, Department of Sedimentary and Environmental Geology (GSA), Institute of
Geosciences (IGc), University of Sdo Paulo (USP), Brazil, Rua do Lago, 562, 05508-900, Sdo Paulo, SP, Brazil, phone:
+55 11 97888176, FAX: +55 11 37313351, e-mails: geobonacin@hotmail.com or geobonacin@yahoo.com.br
3 Prof,, Institute of Geosciences, University of Sdo Paulo (USP), state of Sdo Paulo, Brazil, coordinator of FAPESP
roject, e-mail: raphael. hypolito@br2001.com.br
engineers and technical professionals, CETESB - Environmental Agency of Sdo Paulo State, Piracicaba office, SP,
Brazil, e-mails: jassis@cetesb.br or moracio@cetesb.br
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Management of contaminated or potentially contaminated areas — the

case of Fazenda de Itaqui drainage basin, surrounded by glazed ceramics
industries in Santa Gertrudes, Brazil (preliminary results)
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ABSTRACT: The region of Santa Gertrudes, situated 180 km from the city of Sao Paulo, Brazﬂ is responsi-
ble for about 50% of Brazilian production of glazed ceramics covering (about 16 millions m ?/month). Since
some decades ago, the industries of this region have produced glaze and pigment/coloring wastes and part of
these wastes had been inadequately disposed on soil and lakes or ponds of Fazenda de Itaqui drainage basin,
causing their contamination. This work attempts to the studies that have been done by CETESB - Environ-
mental Agency of state of Sdo Paulo and USP - University of Sdo Paulo. This research has contributed to un-
derstand the consequences of the industrialization into geochemical and hydrological-hydrogeological cycles
of Fazenda de Itaqui drainage basin. All these situations and actions are included in the management of Santa
Gertrudes — Cordeir6polis — Rio Claro ceramics industry region, which is a plan of contaminated or poten-
tially contaminated area management, supported by CETESB (legal and state sphere), ceramics industries
trade union of Santa Gertrudes and civil society, with the participation of universities (the scientific sphere).
This interaction, involving the main social agents, is necessary to the interdisciplinary optics of the resolution
of conflicting interests and environmental problems. The results presented in this paper are preliminary (first
phase of the project) and include management techniques and actions, in parallel to the environmental diagno-
sis and monitoring of Fazenda de Itaqui drainage basin.

1 INTRODUCTION more degraded areas of the state, with water quality
problems associated.
The region of Santa Gertrudes, situated 180 km Fazenda Itaqui drainage basin has received glaze

from the city of Sdo Paulo, Brazil (Fig. 1), is re- and pigment/coloring industrial effluents and
sponsible for about 50% of the Brazilian production  sludge, which were inadequately disposed or
of glazed ceramics covering (about 16 millions  thrown on this basin, surrounded by industries
m?/month). Since some decades ago, the industries  (Silva & Hypolito, in press).

of this region have produced glaze and pig-

: STATE OF SAO PAULO, BRAZIL
ment/coloring wastes.
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region, state of Sio Paulo, Brazil. According to
Barth (1987) and Salatti (1997), it is one of the

Figure 1. Localization of Santa Gertrudes, state of Sdo Paulo,
Brazil.



3 PRELIMINARY RESULTS

Aerial photographs 1 and 2, respectively from 1995
and 1972, clearly show the landscape changes, pri-
marily due to mining activity (clay extraction) and
afterwards due to expansion of ceramics industries.

Environmental problems in Santa Gertrudes
were detected after denunciations of the local
population, after several episodes involving fish
slaughter, anomalies in the color of streams, ponds
and lakes, and pollutant puff from ceramics indus-
tries. Initial studies, examining lake water and
sediments and fish samples were carried out by
CETESB - Environmental Agency of state of Sdo
Paulo, during the decade of 1990, which indicated
heavy metal contamination, mainly by lead.

Later, a technical-scientific detailed research
project has becn developed by USP - University of
Sao Paulo since the end of 1998, including solid
(soil, bottom stream and lake / pond sediments),
liquid (groundwater, surface and rain water) and
industrial moterial sampling and examination.
Laboratory experiments, as well as geophysics and
hydrogeological field investigations also have been
carried out. The main objective of this specific re-
search project is the evaluation of the concentra-
tion, availability and behavior of potentially toxic
substances (Ph, Zn, B and others) to local environ-
ment, as resu ! of glazed ceramics industrial waste
disposal (Silv ', 2000). This research has contrib-
uted to under rand the consequences of the indus-
trialization, a . anthropic action, into geochemical
and hydrol zical-hydrogeological cycles of
Fazenda de Itrqui drainage basin.

Although it is very usual in S3o Paulo state’s
country side, the pragmatic solution of “mitigating”
impacted are:s due to mining activities, turning
lakes formed oy deactivated mining open pits into
public leisure sites, must only be carried out after
previous evaluation of local environmental condi-
tions emphasiziag the potential contamination of
soil, bottom s¢ '.ments, surface and groundwater.

It is importunt to see that those lakes and ponds
are not naturai oncs, but ancient cavities opened by
clay mining, used as raw material in the industries.
Nowadays, scme of these lakes or ponds are “pay-
per-fish” onc:, as well as there are other kinds of
land use in the arca, like small farms, whose inter-
action with contaminated or potentially contami-
nated sites also can cause health problems.

All these situations and actions are included in
the managemen' of Santa Gertrudes — Cordeir6polis
— Rio Claro ceramics industry region, which is a
plan of contaminated or potentially contaminated
area manag ment, supported by CETESB (legal
and state sph re), ceramics industries trade union of
Santa Gertru. s and civil society, which also in-
cludes the participation of the universities (the sci-
entific sphere).

This interaction, involving the main social
agents, is necessary to the interdisciplinary optics
of the resolution of conflicting interests and envi-
ronmental problems.

4 CONCLUSIONS AND NEXT STEPS

The results presented in this paper are preliminary
(first phase of the project) and include management
techniques and actions, in parallel to the environ-
mental diagnosis and monitoring of Fazenda Itaqui
drainage basin.

The first aims were the environmental diagnosis
(Silva & Hypolito, in press), the beginning of dia-
logue among the social agents (industries, civil so-
ciety, local population, university and legal/state
organisms) and emergency actions: removal of in-
dustrial waste inadequately disposed in abandoned
areas; control and monitoring of industrial actual
waste production and destination; decrease of the
content of toxic metals (Pb, Ni, Zn, Cr and others)
used as raw material in glazes and pigments etc. In-
dustries have been an important role in this part of
the project.

The next steps will be: environmental education;
environmental monitoring in parallel to mitigative,
corrective and remediation actions; detailed study
of the geochemical behavior of boron in Fazenda de
Itaqui drainage basin, because its high concentra-
tions in water, soil and sediments; technological
characterization and study of new uses for glazed
ceramics industrial wastes; improvement of indus-
trial processes to avoid losses.
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Photos 1 and 2. Ac., | photoyaphs uspcctn e]) ﬁom 1993 @)) and 1972 (2), Wthh clearly show thel scape
changes, prin nlly \ic to mining activity (clay extraction) and afterwards due to expansion of ceramics industries.

Source: Base .eval :mentos Aerofotogramétricos (BASE), original scale 1:25,000.
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