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Fig. 7 WSW-ENE hydrogeological cross-section (see Fig. 1) through Constanta city

Geo-Eco-Marina 16/2010

81



Glicherie Caraivan, Irina Dinu, Constantina Fulga, Vlad Radu — Possibility of extending the drinking water supply for the Constanta Harbor

Legend

A0 equipotential (m)

o/o wellfield

Constanta

w0

Techirghiol

\.»o

Eforie ford

ake

Ta(laﬁea

Fig. 8 Piezometric map of the Sarmatian aquifer in the study area (Moldoveanu, 1998 with modifications)

ern compartment of the fault, the Upper Jurassic have low
thickness and are overlapped on the Green Schists Forma-
tion, with high elevations and low permeability, that make
a barrier for the groundwater flow, deviating it towards east
(Zamfirescu et al., 1994). Thus, the Capidava - Ovidiu Fault is
considered an impervious boundary.

The thickness of the Upper Jurassic — Lower Cretaceous
deposits varies between 200 m and more than 1000 m in the
northern part. The aquifer geometry is emphasized in Figs.
3-5.

The piezometric heads (Fig. 9) show that the Upper Ju-
rassic - Lower Cretaceous aquifer is supplied from the Bul-
garian territory, where the Upper Jurassic deposits crop out
(Zamfirescu et al., 2005). The aquifer discharges to the east, to
the Black Sea, and also to northeast, in the Lake Siutghiol. The
aquifer is also supplied by downward leakage from the Sar-
matian aquifer or, in the western part of South Dobrogea, by
effective infiltration from precipitation. Along the coast, the
piezometric heads of the Upper Jurassic — Lower Cretaceous
aquifer are higher than the ones of the Sarmation aquifer, so
there is an upward leakage.

The transmissivity of the Upper Jurassic - Lower Creta-
ceous aquifer determined from pumping tests varies be-
tween 10 and 200000 m?/day (Moldoveanu, 1998).

The most important abstraction wellfields in the Upper
Jurassic - Lower Cretaceous aquifer are located in the area
of Constanta city. There are also abstraction wellfields in the
area of Medgidia city.

This aquifer has been intercepted by means of several
wells in the study area, at depths between 57 and 103 m in
the tectonic block 5 (F3, F6, F13), at depths around 200 m in
the tectonic block 10 (F1, F2, F4, F5) and at depths around
300 m in the tectonic block 13 (F10, F14). The exploitable
potential of this karstified aquifer complex is expressed by
the differing exploitable rates in the wells mentioned above,
reflecting the anisotropic character of the fissuring porosity.

Thus, the abstraction rates at the installation of the wells
are around 22 I/s in the tectonic block 5, around 7.5 I/s in the
tectonic block 10 and around 6.6 I/s in the tectonic block 13.
The optimum abstraction rates vary between 5.5 and 267.3
I/s, while the average hydraulic conductivities vary between
1.84 and 332.73 m/day, corresponding to the screened inter-
vals with total thicknesses between 109 and 154 m.

The water from the Upper Jurassic - Lower Cretaceous ag-
uifer meets the Romanian drinking water standard (Caraivan,
2006). The groundwater quality and the abstraction rates in-
dicate that this aquifer should be used for the drinking water
supply of the Constanta Harbor.

7.NEW WELL

Taking into account the geological structure, the hy-
drogeological conditions and the restrictions generated
by the accessibility of the drilling equipments, a first in-
vestigation and abstraction well, marked by FP (Fig. 1),
was drilled and completed within the Harbor area, close
to Gate 5. The technical characteristics of the new well are
shown in Fig. 10. This well is sited on the prolongation of
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Fig. 9 Piezometric map of the Upper Jurassic — Lower Cretaceous aquifer complex in the study area (Moldoveanu, 1998 with modifications)
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Fig. 10 Sketch of the proposed and implemented construction of the FP well
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the Cernavodd - Constanta Fault to the marine domain,
supposedly a zone with maximum fissuring. Technical re-
strictions, such as high voltage networks or buried pipe-
lines have been taken into account when choosing the
location of this well.

The drilling works have been designed for an investiga-
tion depth of 220 m. The well has been located at the limit
between blocks coded 10 and 5 and taps the Upper Jurassic
— Lower Cretaceous aquifer. The aquifer is protected by the
potential anthropic stress by an aquitard, consisting of Seno-
nian chalk and marl. The depth of the open hole interval is
183 - 212 m and the depth of the piezometric head is 3 m.
The hydraulic conductivity is 6.5 m/day and the optimal ab-
straction rate is 6.92 I/s. The radius of influence of the well is
203 m.There is no interference between the new well and the
other wells (Caraivan, 2006).

The chosen location meets the requested conditions for
sanitary protection. Groundwater is of drinking quality, with a
total hardness of 18.625 German degrees. In order to improve
the groundwater quality, the water well system also includes
a UV filter.

The Beneficiary is requested to monitor the abstraction rate,
the piezometric head and the groundwater quality of the well.

8. CONCLUSIONS

A brief review of the geological framework and of the
drinking water sources is presented in this paper. Based
on the hydrogeological and technical conditions, a new in-
vestigation and abstraction well has been installed in the
Constanta Harbor zone, opening the Upper Jurassic — Lower
Cretaceous aquifer. This one is more appropriate to be used
for the drinking water supply.

This study emphasizes the hydrogeological potential, es-
pecially in the zone adjacent to the tectonic blocks 5 and 10,
where the Senonian aquitard ensures the protection of the
confined aquifer.
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