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The dynamics of neutralization of acid drainage in river 
confluences plays a key role in the attenuation of metals. In 
this work, we address the natural attenuation of Cu in a river 
confluence in the upper Mapocho watershed.  This watershed 
hosts one of the largest known copper reserves and it is also a 
source of drinking water for Santiago, Chile. 

The chemistry controlling the formation of precipitates 
has been addressed previously. However, properties 
determining the physical fate of particles, like particle size 
distribution (PSD), have seldom been addressed concurrently 
with metal speciation.  We studied the confluence between 
the Yerba Loca River, an acidic river with high Cu 
concentrations (pH=3.5–4.9; Cu=4.5–9.4 mg/L; Al=4.5–34 
mg/L; Fe=0–56 mg/L) and the San Francisco River (pH= 
6.7–7.8; Cu=0–0.2 mg/L; Al=0.1 1.1 mg/L; Fe=0.1–1 mg/L;). 
We used laser in-situ scatter transmissometry along with 
hydrochemical measurements to study particle assemblages 
formed at the confluence.  A geochemical thermodynamic 
model was used in combination with an estimation of floc 
settling velocities to contrast the theoretical Cu removal by 
sorption, precipitation and settling, with the observed Cu 
attenuation for different hydrological scenarios.  

Our results highlight key interactions between 
hydrological, hydrochemical and hydrodynamic processes 
controlling metal mobility in river confluences receiving acid 
drainage.  This knowledge is relevant to evaluate future 
scenarios of metal mobility in copper-enriched Andean 
watersheds with urban development and mining activity in a 
context of climate change.  
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