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INSTITUT JOANNEUM RESEARCH Ka rSt SUDERHSA/SANEPAR/UFPR/COMEC

NI Objectives of Projeto Karst
(financed by SANEPAR and SUDERHSA, cooperation with UFPR)

» Available and usable Karst water resources

> Recharge and flow conditions in the karst aquifer
» Concept of karst water management and protection
» Suggestion of protection zones

» Avoiding future geotechnical problems

» Suggestion of areas for future water extraction

» Design of a monitoring network program

Interdisciplinary approach - applying methods from:

» Remote sensing

» Hydrology

» Hydrogeology

» Geology and tectonics
» Isotope hydrology

> GIS
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Geotechnical problems

RESEARCH " Dissolugio do
i = calofirio oo longo
¥ ' -.-1 ! & Drenagem deas fraturs e

inicia da depressac

crndulos

Froturas frediticas

A deps

& ampliodo com
o dissalugio oo
longo das froturas

Rebaixamenio do MN.A. e
abaltimenio de blocos no
feto da cawverno

O obotimento de blooos
atfinge o superficie -,

anfigo
nivel d'igua

. Delina de subsidéncia lenta Dolina de colapso



JOANNEUM

RESEARCH

°
)
=
=
P
()
(&)
—
o
o
o
o
n

a TRADITION of INNOVATION




LS THTELTYS

AR 0T D SR
(L B 1 T AT Y )

EEOPT COESTAMEN /D

l-‘-'\\bir.'_ﬁl..

AT\ N
"L \..p_.

A oriy
Has
w#'

‘_u

 Doline
m Gubirotuba
= Dyke
- Fault

Limestone (Acun?ul
™ Phyllites, quartzi

m Crystalline

hasement

Bs

PRCJETD KARET - Mapa Geokigho Estrutural

BETLE LY Him? LOE R o AL PR LM

mﬂm&]ﬂﬂm




JOANNEUM Institute of Water Resources Management
Hydrogeology and Geophysics

RESEARCH

Hydrogeological boundary conditions can be deduced:

» The NW-SE volcanic dikes represent a clear hydrogeological boundary.
»Faults system dislocate dikes and the geological formation
» Therefore the karst aquifer can be divided into separated compartments.

»Springs are usually located at the contact of dolomites with dikes or with phyllites.
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RESEARCH Land use from Landsat 5 TM
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Land use from Landsat 5 TM
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Mean annual actual evapotranspiration (mm/y)
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. o —e—Precipitation
Precipitation and evapotranspiration
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evapotranspiration Et, for different land use
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Mean annual precipitation P (in I/s km?) and
theoretical mean total runoff yield (Mg=P-Et,)
for different land use classes and in the area of Colombo-Fervida
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Specific yield in I/s km? of the sub-basins
The surplus in the SE part indicates the general flow direction NW-SE.
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Ratio measured NQ / theoretical MQ (P-Et,) of the sub-basins during dry season

RESEARCH

Ratio measured NQ / theoretical MQ (P-ETa)
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» The recharge areas in the NW part and discharge areas in the SE part.
»Therefore the main direction of karst water flow is from NW to SE along the dikes

» The dikes that seem to be mainly arhydr_ogeologicat-barrier.

»Connections under the phyllites are indicated due to the high surplus in S and SE
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RESEARCH Residence time of karst water

The knowledge of the residence time of karst water
IS an important factor for the protection of the aquifer.

It has been determined combining the monitoring of
stable isotope 80O and the radioactive isotope Tritium 3H.

When the mean residence time is longer than approx. 5
years the stable isotope shows no seasonal variations
which was the case for most of the springs in the
investigation area
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S
W///))>/ Tritium contents, estimated input functions in precipitation

RESEARCH at the stations of Porto Allegre, Rio de Janeiro and Buenos Aires
and actual contents at Strapasson.
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Input in precipitation (station Porto Allegre), simulated output function
(exponential model after YURTSEVER) and
measured tritium content at selected springs
calculated mean transit times and portions (%) of components with different age.

RESEARCH
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Concept of water management

Hydraulic parameters and capacity of the wells
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max

Main hydraulic parameters transmissivity T, permeability k;, effective fissure porosity n g ,
and corresponding maximum drawdown s_.
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Simulation of drawdown in the wells

JOAMMNEUM RESEARCH's Concept pumping rates, simulation of draswdoswn [ Sim3)
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Simulation of drawdown of the wells of Colombo-Sede and Colombo-Fervida
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g ”//))>/ 'PROTECTION ZONE Il (GEOTECHNICAL RISK

gL AND ATTENUATION ZONE) Measures and prohibitions
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Sl Consequences of the concept of water management

After 4 years of monitoring:

A\

Adaptation of the discharge rate to the aquifer recharge for every karst
compartment (lower pumping rates in dry season and higher one in wet season
Avoiding of overexploitation at the wells

Significant reduction of geotechnical problems

Protection for the karst aquifer

Study of environmental impact assessment
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Urban pressure
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