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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 lN

SANTA GERTRUDES, BRAZIL (PRELIMINARY RESULTS)l

André Luiz Bonacin Silva', Raphael Hypolit03

José Ferreira Assis", Moraci Gonçalves de Oliveira, Sergio Hornink"

The region of Santa Gertrudes, situated 180 km from the city of São Paulo, Brazil, is
responsible for about 50% of Brazilian production of glazed ceramics covering (about 16 millions
of m

2/month).
Since some decades ago, the industries of this region has produced glaze and

pigment/coloring waste, which has caused environrnental 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 ofFazenda 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 sam ples were carried out by
CETESB - Environrnental Agency of state of São Paulo, during the decade of 1990, which
indicated heavy metal contamination, main1y by lead.

Later, a technical-scientific detailed research project has been developed by USP ­
University of São 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 environrnent, as result of glazed ceramics industrial waste disposaI. This research will
contribute to understand the consequences of the industrialization, an anthropic action, into
geochemical and hydrological-hydrogeological cycles ofFazenda 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 tbese lakes or
ponds are pay-per-fish ones, as well as there are other land uses in the area, like small farrns, whose
interaction with contaminated or potentially contaminated sites also can cause healtb problems.

All these situations and actions are included in the management of Santa Gertrudes ­
Cordeirópolis - 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 environrnental problems.
lndeed, Fazenda de Itaqui is a sub-basin of Corumbataí drainage basin, one of the worst regions of
the state of São Paulo in terrns of pollution / contamination problems.

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

1 supported by FAPESP, under grants 98/06842-1 and 97/12827-2
2 geologist, post-graduation researeher, Department of Sedimentary and Environmental Geology (GSA), Institute of
Geoscienees (IGe), University of São Paulo (USP), Brazil, Rua do Lago, 562, 05508-900, São Paulo, SP, Brazil, phone:
+55 11 97888176 , FAX: +55 11 37313351, e-mails: geobonacin@hotmail.eom or geobonaein@yahoo.eom.br
3 Prof. , lnstitute of Geoseienees, University of São Paulo (USP), state of São Paulo, Brazil, eoordinator of FAPESP
project, e-mail: raphael.hypolito@br2001 .eom.br

engineers and technieal professionals, CETESB - Environmental Ageney of São Paulo State, Piracieaba office, SP,
Brazil, e-mails :jassis@eetesb.brormoraeio@eetesb.br



A. L. Bonacin Silva & Prof. R. Hypolito
Department ofSedimentary andEnvironmental Geology (GSA), Institute of Geosciences (IGc), University of
São Paulo (USP), state ofS ão Paulo, Brazil, geobonacin@yahoo.com.br 01' raphael.hypolito@br2001.com.br

1. F. Assis & M. G. de Oliveira
CETESB - Environmental Agency of São Paulo State, Piracicaba o.fJice, SP, Brazil, jassis@cetesb.sp.gov.br
01' moracio@cetesb.sp.gov.br

. ~ ......~
"\~-' .

Management of contaminated 01' potentially contaminated areas - the
case ofFazenda de Itaqui drainage basin, surrounded by glazed ceramics
industries in Santa Gertrudes, Brazil (preliminary results) 4
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ABSTRACT: The region of Santa Gertrudes, situated 180 km from the city of São Paulo, Brazil, is responsi­
ble for about 50% of Brazi lian production of glazed ceramics covering (about 16 millions m2/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 São Paulo and USP - University of São 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. AlI these situations and actions are included in the management of Santa
Gertrudes - Cordeirópolis - 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 papel' are preliminary (first
phase ofthe project) and include management techniques and actions, in parallel to the environmental diagno­
sis and monitoring of Fazenda de Itaqui drainage basin.
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Figure I. Localization of Santa Gertrudes, state of São Paulo,
Brazil.
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more degraded areas of the state, with water quality
problems associated.

Fazenda Itaqui drainage basin has received glaze
and pigment/coloring industrial effluents and
sludge, which were inadequately disposed ar
thrown on this basin, surrounded by industries
(Silva & Hypolito, in press).

STATE OF SÃO PAULO, BRAZ IL
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1 INTRODUCTION

2 INVESTIGATEO AREA

Fazenda Itaqui (FI) stream is an affluent of Corum­
bataí river, one of ~ : l e most important of Piracicab a
region, state of SJO Paulo, Brazil. According to
Barth (1987) and Salatti (1997) , it is one of the

The region of Santa Gertrudes, situated 180 km
from the city of São Paulo, Brazil (Fig . 1), is re­
sponsible for about 50% of the Brazilian production
of glazed ceramics covering (about 16 millions
m2/month). Since some decades ago, the industries
of this region have produced glaze and pig-
ment/coloring wastes. .

Lately, although the content of toxic metais (lead
and others) used in industrial raw materials has de­
creased and quantity of produced industrial waste
also has decreasecl or it has been reused / recycled
lately, part of the wastes had been inadequately
disposed on soil and lakes or ponds of Fazenda Ita­
qui drainage basin , causing their contamination.



3 PRELIMINARY RESULTS

Aerial photographs 1 and 2, respectively from 1995
and 1972, clearly show the landscape changes , pri­
marily due to mining acti vity (clay ex traction) and
afterwards due to expans ion of ce ramics industries.

Environmental problems in Santa Gertrudes
were detected afte r denunciations of the local
population, after severa l episodes invol vin g fish
slaughter, anornalies in the color of streams, ponds
and lakes, and pollutant puff from ceramics indus­
tries. Initial stud ies, examining lake water and
sediments and fish sam ples were carr ied out by
CETESB - Environmen tal Agency of state of São
Paulo, during the decade of 1990 , which indi cated
heavy metal contarnination , mainly by lead.

Later, a techni cal-scientific detail ed research
project has been developed by USP - University of
São Paulo since the enel of 1998, inclueling solid
(soil , bottom strcarn and lake 1 pond seeliments),
1iquiel (grounclwater , surface anel rain water) and
industrial material sampling and exa mination.
Laboratory experirn ents, as well as geophys ics and
hydrogeological field investigations also have been
carried out. The ma in obj ecti ve of this specific re­
search project is the evaluation of the concentra­
tion, availabi lity and beh avio r of potent ially toxic
substances (P h, Zn, B and oth ers) to local environ­
ment, as resu t of glazed ceramics industrial waste
disposal (Silv i , 2000). This research has contrib­
uted to under rand the consequences of the inelus­
trialization, a : anthropic ac tion, into geochemica l
and hydrol. s ieal-hydrogeological cycles of
Fazenda de Ir-qui el rainage basin.

A1though it is very usual in São Paulo state ' s
country side, lhe pragm ati c solution of "mitigating"
impacted are-s clue to mining activities, turn ing
lakes formed :JY dcactivated mining open pits into
public leisure sites, mu st onl y be carrieel out after
previous evaluation of local env ironmental coneli­
tions emphasizi.ig the potenti al contami nation of
soil, bottom se -I :.n cnts, surface and groundwa ter.

It is impor!.int to see that those lakes and ponels
are not natura i ones, but aneient cavities opened by
clay mining, used as raw materi al in the industries .
Nowadays, seme of these lakes 01' ponds are "pay­
per-fish" onc. ; as we ll as there are other kinds of
land use in the arca , like sma ll far ms, who se inter­
action with contaminated 01' potentially contami­
nated sites also c m cause health problems.

AlI these situ .uions and aetions are included in
the managerncn: of Santa Gertrudes - Cordeirópolis
- Rio CImo ':cr:lI11 ics industry reg ion, wh ich is a
plan of cont.iminated 01' potenti ally eontamina teel
area managvnent, supported .by CETESB (legal
and state sph . re), ceramics industries trade union of
Santa Gertru ... ~ s <mel civil society, which also in­
eludes the parti cipation of the uni versiti es (the se i­
entific sph ere) .

This interaction, involving the main social
agents, is necessary to the interdisciplinary optics
of the resolution of conf1ieting interests and envi­
ronrnental 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 paralIel to the environ­
mental diagnosis and monitoring of Fazenda Itaqui
drainage basin.

The first aims were the environrnenta1 dia gnosis
(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 metaIs (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: environrnental education;
environrnental monitoring in parallel to mitigative,
corrective and remediation actions; detailed study
ofthe geochemical behavior ofboron 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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