




70 GEO-ECO-MARINA 15/2009
Sedimentary Processes and Deposits within River-Sea Systems

I. Dinu – Considerations concerning the Possibility of Contamination in the area of the Poarta Albă – Midia – Năvodari Canal

Fig. 9 Concentration distribution (mg/l) after one year, for C = 100 mg/l and aL = 10 m, with degradation

Fig. 8 Concentration distribution (mg/l) after one year, for C = 100 mg/l and aL = 10 m
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Fig. 11 Concentration distribution (mg/l) after one year, for C = 100 mg/l and aL = 20 m, with degradation

Fig. 10 Concentration distribution (mg/l) after one year, for C = 100 mg/l and aL = 20 m
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3. Regional model of the Upper Jurassic – Lower 
Cretaceous aquifer on the zone between the 
Danube – Black Sea and Poarta Albă – Midia – 
Năvodari canals

The differences between the calibrated and measured pi-
ezometric heads exceed 1 m in two observation points : 1.08 
m in P5 and 1.3 m in P6, wells located in the northern part 
of the modeled domain, close to the Poarta Albă – Midia – 
Năvodari Canal. But, taking into account the regional scale of 
the model, its simplicity and the uncertainty of some of the 
measurements, the calibration can be considered good. 

The hydraulic conductivities of the Upper Jurassic – Low-
er Cretaceous aquifer, resulted from the calibration of the 
model, are between 0.01 m/day, on a restricted area around 
well P7, in the northern zone of the represented domain, and 
800 m/day, in the zone of the Cernavodă – Constanţa fault 
and in the zone of the well F5037 (Fig. 13). The high values of 
hydraulic conductivity correspond to zones with higher de-
gree of karstification. 

On the widest part of the domain, the hydraulic con-
ductivity is 50 m/day. Between the Cernavodă – Constanţa 
and Lazu – Cumpăna faults, the hydraulic conductivities are 

relatively low, between 0.2 and 10 m/day. These values cor-
respond to the zone with strong hydraulic gradient.

The groundwater flow directions, resulted from the cali-
bration of the model, are mainly W – E and SW – NE (Fig. 13). 
Perturbations occur in the zone of the wellfields of Constanţa 
city but also locally, in the zone of the wellfield from Valul 
lui Traian village and in the zone of the lock from the Poarta 
Albă – Midia – Năvodari Canal. The zone with low hydraulic 
conductivities located north of the Lazu – Cumpăna fault is 
responsible for the deviation of the groundwater flow direc-
tion, which becomes mainly S – N, then turning to W – E north 
of the Cernavodă – Constanţa fault (Fig. 13).   

After calibration, particles were introduced in the cells 
corresponding to the abstraction wellfields and backward-
tracking simulations were performed, in order to determine 
the zones they come from. It can be noticed that all the well-
fields are supplied from the western boundary of the mod-
eled domain (Fig. 14), located in the vicinity of the Poarta 
Albă – Midia – Năvodari Canal. In this sector, the canal is in 
direct relationship with Senonian deposits, not with the Up-
per  Jurassic – Lower Cretaceous aquifer. Therefore, if we con-
sider only the advective transport, the model shows that the 
abstraction wellfields cannot be contaminated by water from 
the Poarta Albă – Midia – Năvodari Canal. 

Fig. 12 Piezometric map of the Upper Jurassic – Lower Cretaceous aquifer (modified after Moldoveanu, 1998)
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The transport of pollutants was also simulated by consid-
ering dispersion. A hypothetic pollutant was introduced in 
the zone of the Poarta Albă – Midia – Năvodari Canal and the 
groundwater flow regime was considered as steady-state for 
20 years, the abstraction rates being constant. Of course this 
is a very simple approach, but the available data have not al-
lowed transient modeling. For the transport simulations, dif-
ferent values were introduced for the pollutant concentration 
and the aquifer dispersivity. The transport model showed 
that, regardless of the concentration and dispersivity, after 
20 years, the pollution effect only occurs on a restricted area, 
around the pollution source. Finally, pollution was introduced 
on the whole length of the Poarta Albă – Midia – Năvodari 
Canal. Even in these conditions and for high dispersivities, of 
20 and 30 m, the simulations showed that, after 20 years, the 
pollution effect only occurs on a narrow section, along the 
canal. This is the consequence of the hydrodynamic condi-
tions. 

The transport simulations show that an accidental pollu-
tion on the Poarta Albă – Midia – Năvodari Canal does not 
endanger the quality of the water provided by the abstrac-
tion wellfields, which represent the drinking water source of 
Constanţa City.    

Conclusions

Data concerning the shallow aquifer in the Ovidiu area, 
as well as data concerning the Upper Jurassic – Lower Cre-
taceous regional aquifer have been integrated by numerical 
modeling. Transport simulations have been performed in or-
der to estimate the effects of accidental pollution. 

The simulations carried out in the Ovidiu zone show 
that the time needed by the dissolved petroleum products 
to reach the Poarta Albă – Midia – Năvodari Canal depends 
on their concentration and on the dispersivity of the shallow 
aquifer. If only advection and dispersion occur, the pollutant 
plume extends more as the aquifer dispersivity is higher or as 
the pollutant concentration is higher. If sorption and degra-
dation or only sorption are taken into account, the pollutant 
plume stays in the zone of the pipeline. If only degradation 
is taken into account, the plume doesn’t spread as much as 
in the absence of retardation. The retardation parameters are 
unknown, thus we don’t know at what extent the petroleum 
products can be sorbed on the solid phase. 

Therefore, the damage of the pipeline for petroleum prod-
ucts in the Ovidiu zone may lead to the more or less serious pol-
lution of the water of the Poarta Albă – Midia – Năvodari Canal. 

Fig. 13 Piezometric map and groundwater flow directions in the Upper Jurassic – Lower Cretaceous aquifer, 
resulted from the calibration of the model
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Fig. 14 Piezometric map and pathlines in the Upper Jurassic – Lower Cretaceous aquifer, resulted from the 
calibration of the model, emphasizing the supply zones of the wellfields of Constanţa city

The groundwater flow model of the Upper Jurassic – 
Lower Cretacous confined aquifer is simplified, but reflects 
the general flow tendencies. The results provided by the 
transport simulations show that an accidental pollution of 
the Poarta Albă – Midia – Năvodari Canal does not endanger 
the quality of the groundwater exploited by the abstraction 
wellfields of Constanta City. This is due to the hydrodynamic 
conditions, that are mainly determined by the geological 
structure. 
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