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Introduction 

• Alluvial aquifers have traditionally been exploited to meet the 
demand for water. Human development has resulted in  
groundwater being withdrawn from these aquifers and the 
subsequent capture of nearby stream water.  
 

•  As a result, stored groundwater reserves diminish, in-stream 
flow declines, ecological dynamics are jeopardized, and 
riparian biodiversity is lost. 
 

• Hydrological resources management must be addressed to 
insure supplies and protect riparian areas from environmental 
deterioration. 
 

• Complementary alternative water resources may help to 
reduce human pressures on the stream-connected alluvial 
aquifers and on the streams themselves. Regional 
groundwater flow systems could provide an alternative option 
for water supply. 
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Objectives 

• Use discharge and hydrochemical data to investigate the 

origin of water resources in an intensively exploited stream-

connected alluvial aquifer, and to identify new strategies to 

ease local human impacts on this natural resource. 
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Geological setting 
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Study area 

Creek 

Creek 

WWTP 

Industry 

Industry 



 

HydroEco’2011 – Landscape versus local controls on water quality in small streams – 2-5 May 2011                                     Mas-Pla et al. - http://geocamb.udg.edu 

Methods and sampling locations  

• Local discharge measurements. 

• Surface water chemistry 

• Groundwater head and chemistry 
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Stream discharge data 
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Conductivity data 
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Hydrochemical data 
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End-Member Mixing Analysis 
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In matrix notation: 

 

A x = C 

 

which solves as, 

 

x = (ATA)-1 AT C 
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End-Member Mixing Analysis 

Bromide, mg/L

0.01 0.1 1 10

C
h
lo

ri
d
e
, 

m
g
/L

1

10

100

1000

10000

Tordera River samples

WWTP and industrial inputs

Tributary creeks

Groundwater samples



 

HydroEco’2011 – Landscape versus local controls on water quality in small streams – 2-5 May 2011                                     Mas-Pla et al. - http://geocamb.udg.edu 

End-Member Mixing Analysis 
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Conclusions 

• The hydrochemical analysis of river water and that of the 

groundwater aquifer evidence that a supplementary recharge 

produced by upward fluxes from the geological basement 

compensates the water budget. 

• End-member mixing analysis shows that this specific contribution is 

as much as 20% of the total discharge. 

• Regional basement groundwater is thus a water supply alternative. 

The wise exploitation of such resources will ease pressures on the 

alluvial aquifers and the stream flow. 

• Conjunctive use of surface water and groundwater resources can 

now be considered an opportunity. Companies that are responsible 

for impacts must be encouraged to participate in hydrological 

assessment, and compelled to develop further hydrogeological 

research through private investment.  
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Thank you! 


