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" ol STUDY CASES LOCATION
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CAMPINAS STUDY CASE

OBIJECTIVE

Applying the knowledge of
Cenozoic Tectonics evolution on
the groundwater circulation
understanding

METHODS

*Geological mapping

*Analysis of the Cenozoic Tectonics
eLineament analysis

*Analysis of the production of wells
with regard to the lineament
direction to which they are close .

INTERMEDIATE SCALE
*1:50.000 for the entire area
*1:25.000 for smaller selected

areas (depending on the available
well data)



CAMPINAS STUDY AREA
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Itararé Group — PC
glacially related sed. rocks
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Miocene to Plicone -
Rio Claro Formation
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CAMPINAS STUDY CASE

OVERVIEW OF THE EVOLUTION OF THE
BRITTLE TECTONICS

CENOZOIC



PLAN VIEW

PC Itarare Group
(very fine silty sandstone)




Early-Cretaceous
diabases




Miocene to Pliocene
Rio Claro Formation
mudstones




Tertiary to Quaternary covers underlain by stone lines
O s e N30W left-hand an
N70W right-hand
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Tertiary to Quaternary covers bounded by stone lines
(overlying weathered Precambrian granites)

(A) ——
V3

Embasamento pré-cambriano alterado

1 metro
| m—

Normal faults ~ N50E/60°NW-SE displacing stone lines.

Cascalho/linha de seixos

Granito alterado

1 metro
| m——

. . 1 N
Extensmnal.to strike-slip —_— 5 - *
tectonic event —

Fernandes & Mello 2005



" -=EENNNT
SUMMARY OF THE MOST IMPORTANT BRITTLE TECTONICS
EVENTS IN CAMPINAS AREA

<€ Lower Tertiary Quaternary

Miocene-Pliocene
and Tertiary to Quaternary

Permo-Carboniferous sediments
and Early-Cretaceous
rocks




Areas where the
production of wells
(Q/s) was analysed
with regard to the
direction of the
lineaments (1:25.000)
to which they are
close.
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Lineament analysis on air-photos of 1:25.000 and 1:60.000 scales
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/ CONCLUSIONS \

‘Quaternary stress fields control the preferential
flow of groundwater in Campinas area (NW and NE
directions)

Campinas area is not homogeneously affected by the
Quaternary stress fields

- /




LINDOIA STUDY CASE

OBJECTIVE

Analysing the correlation between
well production (specific capacity)
and lineament parameters

METHODS

eLineament analysis (1:100.000)
*Analysis of the production of wells
with regard to lineament direction,
intersections and densities using
GIS

Gneisses and granites
Precambrian

REGIONAL SCALE

Madrucci 2004 *1:100.000 for the entire area
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Lineament direction and specific capacity
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/ CONCLUSTIONS \

* In Lindoia area the preferential groundwater
pathways are probably controled NE trending
fractures (related to a Quaternary event where ol is

\ NE ’rr'ending /




RIBEIRAO PRETO STUDY CASE

OBIJECTIVE

Is there recharge of the Guarani
Aquifer through the basalts?

What are the preferential pathways
for gw flow in the basalts?

METHODS

*Geological mapping (1:25.000)
*Detailed fracture and tectonic
analysis

*Well geophysical logging
*Hydraulic tests (packers)
*Chemical and isotope analysis

INTERMEDIATE TO LOCAL
SCALE
*1:25.000 or more
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VERTICAL AND HORTIZONTAL FRACTURES

Close to the surf




VERTICAL COOLING FRACTURES
Infilled

PLAN VIEW

T s ( 5 %

LOOKING UPWARDS




VESICUkmimmh. " =~
Few and discolsSuEs

(msnm) PG - Pogo
Galo Vermelho

Legenda ‘ :
"""""""""""""" Solo || Formag&o Botucatu I 3
________________________ [] Basalto 3

[] Basalto 2 BVA
,,,,,,,,,,,,,,,,,,,,,,,, [} Basalto 1 °

PB - Poco

Vesicule layers:
regional hydraulic
barriers




CONTINUOUS AND HORIZONTAL FRACTURES

They constitute the preferential flow pathways
Up to the depth of 40-50 m
They occur mainly at contacts
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CONTINUOUS AND HORIZONTAL FRACTURES

They constitute the preferential flow pathways
Up to the depth of 40-50 m
They occur mainly at contacts

B3-entablature

B3-colunnade



TRANSMISSIVE SUBHORIZONTAL FRACTURES

Tubo de sustentagao

seasiodeion B _ 15 0 26 m deep

0,8m =——— Obturador superior

Tubos de conexao

tervalo isolado Cilindro de protecédo e
1,Tm sustentacao da bomba

0,8m ———— Obturador inferior




WHAT ABOUT THE TECTONIC

R1 and
R2 shear
fractures

There is indication of recent | o /
preferential flow along the NE S R e T-_I
dlr'echon AL By  Lensie
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CONCEPTUAL MODEL
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Is there vertical recharge through
the basalt?

It remains a question, but the NE
trending fractures may be the
ones that control the flow at the
present time




Sao Paulo State (study areas and SHmax) sil: direction of the SHmax at th

present time (earthquz_ackes)

om registros de terremotos
s Gltimos 10 mil anos

Direction of preferential flow in the study areas
(fractures under extension at the present time)

Campinas = 30-60W and NE
Lindoia = NE

Ribeirao Preto = NE

'®m Locais de medida

 Direcdio do esforco

RS S : )
_— responsavel pelo
~ terremoto

Fonte: Claudio Riccomini e Marcello Assumpcao/USP

Revista da Fapesp (pag 57, julho, 2002)

SIRIO J. B. CAN(




" ol STATE OF SAO PAULO STUDY CASE

OBJECTIVE

Identification of areas with a
different groundwater exploitation
potential

S METHOD
Correlation of well specific capacity
with a number or factors:

lithology,

*lineament densities and
directions,

°lineament intersections,
*thickness of unconsolidated cover,
egeological blocks delimitated by
significant descontinuities

REGIONAL SCALE
*1:750.000 or less
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Capacidade especifica (Q/s)
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Geological blocks = Tectonic domains?

More productive bolcks = Domains undergoing expansion?

Less productive domains = Domains undergoing compression?
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CONCLUSIONS

m Quaternary stress fields control the
prefential flow of groundwater in the NW
and NE directions

m Quaternary stress fields are not
homogeneously distributed in the State SP

m Sdo Paulo State: there may be areas under
extension (with a greater potential for
groundwater production) and areas under
compression (smaller potential)



