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Resumo

O controle da qualidade do solo e agua subterranea foi historicamente preterido a outros
temas de maior visibilidade na politica ambiental mundial. As industrias,
principalmente focadas nos mecanismos de comando e controle dos anos 80 até final da
década de 90, buscaram se adequar a essas novas regulamentacdes, deixando a gestdo
do solo e &guas subterraneas de lado. Fato € que tanto o solo quanto as aguas
subterraneas foram genericamente negligenciados nacionalmente, logicamente, por
adequacdes que se faziam mais urgentes. N&o obstante, observa-se tendéncia evolutiva
no quadro legislativo ambiental nacional sobre o assunto, no qual se destacam a
resolugdo do Conselho Nacional do Meio Ambiente n° 420/2009 e o Manual de
Gerenciamento de Areas Contaminadas (MGAC) da CETESB. Em 2010, a usina
siderdrgica ArcelorMittal Itaina, seguindo a metodologia do MGAC, finalizou os
estudos de Avaliacdo Preliminar e Investigacdo Confirmatoria, que indicaram em sua
area, concentracfes de metais acima dos valores de referéncia de qualidade para solo e
agua subterranea estabelecidos para o estado de Minas Gerais na Deliberacdo
Normativa Conjunta COPAM/CERH n° 02/2010. Sugeriu-se que tais concentracfes
sejam decorrentes da disposicdo inadequada de escoria e de pd de forno elétrico a arco
(FEA). Contudo, a simples extrapolacdo dos limites estabelecidos na legislacdo nao
pressupbe que as concentracOes elevadas tenham sido originadas de processos
antrépicos. Além disso, os dados coletados e utilizados nos referidos estudos nédo
permitem conclusGes nesse sentido. Assim, o presente estudo busca aperfeicoar o
modelo conceitual da area por meio da caracterizacdo dos aspectos hidrogeoldgicos e
hidrogeoquimicos do aquifero existente e, consequentemente, permitir a identificacdo
de concentracbes de metais decorrentes de atividades antropicas e de valores
naturalmente anémalos. A caracterizacdo hidrogeologica do meio fisico foi realizada
por meio da elaboracdo de mapa geoldgico geotécnico simplificado, execucdo de
sondagens, instalacdo de pocos de monitoramento, ensaios de eletrorresistividade e

medicoes de nivel d’agua. A caracterizagdo hidrogeoquimica ocorreu por meio de



campanhas de amostragem e analise laboratoriais nos principais compartimentos
identificados no local, sendo eles: 4gua superficial em trés nascentes e duas lagoas, agua
subterranea nos pocos instalados, solo nas sondagens, rocha nos afloramentos, escoria e
po do FEA. Os resultados obtidos sugerem que os residuos dispostos modificaram as
caracteristicas fisico-quimicas das aguas subterraneas bem como as concentracdes de
metais deste compartimento e também do solo em concentracGes ndo significativas. A
andlise estatistica (graficos de densidade, espacializacdo de dados, analise hierarquica
cluster e andlise de agrupamento Mclust) utilizada permitiu correlacionar as

concentracdes andmalas observadas aos residuos que deram origem a contaminacao.



Abstract

The quality control of soil and groundwater has been historically relegated to other
issues more visible in global environmental policy. Industries, primarily focused on
command and control mechanisms of 80 years until the late 90's, focused its actions to
adapt to these new regulations, leaving the management of soil and groundwater from
the side. Fact is that both the soil and groundwater have been generally neglected
nationally, logically, by adjustments that were made more urgent. Nevertheless, there is
an evolutionary trend in the national environmental legislative framework on the issue,
on which stands the federal resolution n° 420/2009 of the Environmental National
Council and the Management Handbook of Contaminated Areas (MHCA) from S&o
Paulo Environmental Agency (CETESB). In 2010, the steel mill ArcelorMittal Italna,
following the methodology established in the MHCA, completed the Preliminary
Assessment and Confirmatory Investigation reports, which confirmed the presence of
metals above the regulatory values for soil and groundwater in Minas Gerais State,
established by the Normative COPAM/CERH n° 02/2010. Reports suggest that such
concentrations are due to improper disposal of slag and dust from electric arc furnace
(EAF). However, the simple surpass of the limits established by law, does not imply
that the high concentrations were from human or natural processes. Furthermore, the
data collected and used in those studies do not allow conclusions to that effect.
Therefore, this study aims to enhance the conceptual model of the area to characterize
the hydrogeological and hydrogeochemical aspects of the existing aquifer and therefore
allow the identification of metal concentrations resulting from human activities and
naturally high concentration levels. The hydrogeological characterization of the physical
environment was done through the preparation of a geotechnical geological map,
execution of drillings, installation of monitoring wells, electroresistivity and water
measurements. The hydrogeochemical characterization occurred through sampling
campaigns and laboratory analysis of the main compartments identified on site, namely:
surface water in three springs and lake, soil collected during drillings, groundwater in
the installed wells, rock outcrops, slag and dust from the EAF. The results suggest that
the disposed residues modified both physical-chemical characteristics and metal
concentration of the groundwater. Metal concentrations in soils are higher closer to

former production area. The statistical analysis used (density graphics, spatial data



analysis, hierarchical and model based clustering) allowed to correlate the observed

anomalous concentrations to the residues which gave rise to contamination.
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