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SGW Services is a Brazilian environmental 
consultancy specialized in engineering, 
assessment and remediation of contaminated 
areas, audit and licensing. With solid technical 
skills and large experience in environmental 
projects in Brazil and Latin America, operates 
in the most diverse sectors of market in an 
efficient, transparent and responsible way.

The Soil and Groundwater Company 
+55 11 3217-6300 | sgwservices.com

An industrial plant in Campinas, São Paulo, 
Brazil, operated between 1975 and 2013 
manufacturing auto parts. An environmental 
investigation took place in 2011 and 
confirmed the presence of chlorinated 
solvents and petroleum hydrocarbons 
contamination, but the definition of primary 
sources and the plume distribution was 
hampered by the seasonal water level 
variation: some wells had little or no 
water column depending on the season.
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Based on the hypothesis that the locally 
shallow bedrock exerted a direct 
influence on the water regime and on the 
distribution of contamination, specific 
activities for mapping the bedrock surface 
began. The bedrock mapping started with 
the use of geophysical methods of 
resistivity and electromagnetism, which 
showed that the rock surface was quite 
irregular, with the presence of “valleys” 
filled with water and dry “peaks”. So, the 
direct physical evaluation of the bedrock 
surface was considered necessary.
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Diabase

A A’

GEOLOGICAL MAP LEGEND

Sands, gravels, silts, clays and, locally, peat

Gravel, sand, clay, mudstone; meandering fluvial continental environment

Diabase sills and dykes, with porphyry, lamprophyry, andesite, porphyry 
monzonite and trachyandesite diorites and microdiorites occurring in 
some locations

Itararé Group Undivided: sandstone, tilite, siltstone, shale, rhythmite, 
conglomerate and rare coal seams; glacial marine environment

Peralkaline granites, type A. leucocratic rocks, light gray to pink, medium 
to coarse grained, equigranular to inequigranular, little or not deformed 
showing hypidiomorphic, granular, sometimes porphyritic texture

Type I calc-alkaline foliated and orthogneiss granites. Jaguariúna

Superior migmatic paragneissic unit:

(cordierite)-garnet-(sillimanite) - biotite gneiss banded with leucosomes to
 biotite and garnet, which grade, towards the top, the mica schist with 
leucosome to muscovite restricted. It is also recognized, overlying the basal 
metapelitic-aluminous unit, a metapsamitic sequence with subordinate 
metacarbonate and calcsilicate gneiss. Intermediate-basic and metabasic
 gneiss intercalations occur

Intermediate migmatitic orthogneissic nity:

biotite-hornblende nebulite of granodioritic, granitic, syenitic and monzonitic 
compositions in transitional contacts with batholithic bodies of commonly 
porphyritic anatetic gneissic gneiss granite

(hornblende)-biotite leucogranitoid gneiss, partially migmatitic comprised 
in a relatively expansive calc-alkaline series, with composition ranging from 
quartz-diorite to 3B granite, with predominance of tonalitic terms

Sandy siltstones and siltstones, gray color, frequent carbonaceous matrix, 
occasional coal fragments and levels, pyrite nodules, irregular or massive 
lamination. Levels of greenish gray sandstone, medium to coarse, immature.
In the upper portion it is common to find layers of fine quartz sandstone, 
sometimes with lenticular structures.
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Mathematical Modeling of Contaminant 
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Topographic survey
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B

A detailed map of the bedrock surface 
was obtained, which allowed defining the 
extent of the aquifer at the site, including 
portions with little or no water, but which, in 
periods of greater rainfall, could connect 
portions that were initially isolated. 

It made possible to understand the path 
taken by PCE from the old primary 
source to the hotspot well. As denser 
than water, its transport is strongly 
influenced by the local geology, having 
migrated through the rock surface.

Regarding hydrocarbons, although the rock 
does not exert such a direct influence on its 
displacement, it was possible to observe the 
spreading of the plume according to the 
variation in water levels and extension of the 
aquifer, suggesting that it is a contamination 
originated from a single source. Modeling 
confirmed behavior of the aquifer and made 
predictions for migration of contaminants. 
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Understanding the distribution of 
contamination goes beyond identifying 
primary sources and concentration. The 
mechanisms of percolation and transport 
of substances is essential for defining a 
conceptual model for intervention actions.
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