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PT1 Algarve, Rio Seco  

• Recharge goal: Improvement of water quality in a nitrate vulnerable zone; 

• Recharge concept: Infiltration basins in river bed and infiltration dug wells 

“Noras”; 

• Monitoring concept:  

• 4 “short” piezometers in the basins (manual measurements) 

• 4 piezometers in the upper aquifer unit (Upper Miocene) next to the 

basins 

• 1 piezometer located upstream of the basins (control) 

• 1 water well (not in operation) for monitoring the lower aquifer subunit 

(Lower Miocene) 

• Dug wells scattered across territory for Water quality 
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PT1 Algarve, rio Seco  

• Infiltration tests (Set/Out 2014 and Jun 2015) 

• Tracer tests with NaCl (Out 2014) 

• Continuous monitoring of infiltration basins (on-going) 
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Groundwater sampling and in situ 

measurement equipment 
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Nitrate concentration in the groundwater of Campina de Faro aquifer (PT1_3 Campina de Faro) in April 2008 and May 2014  

• Yearly monitoring campaign (May) 

• Manual sampling (bailer) 

• UV-Molecular Absorption spectrometry 
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PT1_2 Algarve, MARSol basins:  
 

• Continuous monitoring of natural infiltration (on-going) 
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PT1_3 Algarve, large-diameter wells:  
 

• Infiltration test, 3 flowrates (Sept 2014) 

Infiltration capacity 

> 34 m3/h! 

Source: UAlg 
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PT2_6 Algarve, Cerro do Bardo 
 

•Recharge goal: Improve availability of groundwater resources in a 

high yield karst aquifer, using winter surface water surplus; 

•Recharge concept: Infiltration in a dug well and natural sinkholes  

•Monitoring concept:  

-1 Dug well 

-2 Piezometers 

-Private water wells 
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W E

Dug Well (CB) CB1 CB2

K ≈ 0,15 - 0,20 m/d

K ≈ 0,08 - 0,15 m/d

K = ?
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• Infiltration test in the large well (April 2014). 

• Infiltration test with tracer (NaCL) with geophysics 

support (Dec 2014). 

• Pumping test in CB2 in February 2016 

• Infiltration rates (in the well): above 20 m3/h. 

• Local hydraulic conductivities between 0,08 to 0,20 m/d. 

PT2_6 Algarve, Cerro do Bardo 
 

Source: UAlg 
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PT2_6 Algarve, Cerro do Bardo 
 

• Geophysical Monitoring 

Source: LNEC 
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Source: UAlg 
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Source: UAlg 

Q = 8 m3/h 
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 PT2_4 Algarve, São Bartolomeu de Messines 

• Recharge goal: Improve WWTP effluent that is currently discharged to a river crossing a high 

yield karst aquifer 

• Recharge concept: Infiltration and drainage in two SAT basins 

• Monitoring concept:  

• 3 flowmeters; 

• Manual outflow sampling 

• Teflon cups at 2 different depths in the vadose zone 

• Monitoring of pH, TSS, COD, BOD5, N total, P total, N-NH4, N-NO3, faecal coli, EC, all 

N forms, phosphates and sulphates (Águas do Algarve) 

• Monitoring of persistent pollutants (LNEC) 
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Treatment Basin MARSOL 1

Treatment Basin MARSOL 2

Monitoring point
 Draining pipe in the 

basin bottom

Water intake

 Draining pipes 

Vadose zone monitoring

 Treated  Effluent discharge 
By-pass to the stream

              Q ≈3,5 l/s (302 m3/day)/ basin

Monitoring point

Monitoring point

Q ≈ 900m3/day

Floods by-pass 

 Ribeiro Meirinho Stream

Sewage Treatment
S. Bartolomeu de Messines
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GABARDINE Project 

Vadose zone monitoring equipment 
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Conclusions: 

 All constructed monitoring structures are operational and working properly; 

 Monitoring results were fundamental for the calibration of the hydrogeological 

conceptual model; 

 The presence of a control well (out of the MAR influence area) is fundamental to 

access the role of natural and managed recharge; 

 PT_4: S. Bartolomeu de Messines WTPP monitoring network will be implemented 

soon after basins installation; 

 Vadose Zone:  

• Campina de Faro: Permeable just in the basins,  

• Cerro do Bardo: Hard to monitor (karsified structures)  

• S.Bartolomeu de Messines WWTP SAT basins: No direct connection to aquifer 

 Aquifer monitoring: What is the recharge effect range? 

 Inventory: make an exaustive search. Know what you have… 

 


