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Metal and inorganic impacts to groundwater and surface 
waters are a critical issue facing many industries given the 
rigorous water quality criteria for problematic metals and 
metalloids such as arsenic, selenium, as examples. A wide 
range of commercially available treatment solutions exist 
however, the operational requirements of many industries 
make most conventional technologies expensive and 
difficult to comply with discharge criteria. Due to these 
pressures, several industries are undergoing a transformation 
from providing conventional to innovative environmental 
management solutions such as passive water treatment. 
Passive water treatment technologies work by stimulation 
of biogeochemical processes for the oxidation or reduction 
of constituents of concern. Many of these systems have 
the potential to minimize compliance issues and operational 
requirements, and assist in meeting sustainability goals. 

This presentation will provide an overview of passive 
treatment technologies including development, design and 
implementation. Applications of technologies including 
in situ and ex situ treatment reactors such as Gravel Bed 
Reactors™ and bioreactors, phytotechnologies, constructed 
and engineered wetlands, pit lake in-pit treatment, and 
permeable reactive barriers will be presented as case studies. 
The deployment of mobile treatment systems to mine sites, 
such as containerized columns and “wetlands on wheels”, will 
be discussed as an important stage to facilitate treatability 
studies, regulatory approval, and advancement of technology 
application to full-scale. 

Each technology will be discussed as a function of its 
implementability from a perspective of site-specific 
conditions, effectiveness and expected impact on the local 
environment. Further, treatment system configurations, 
treatment mechanisms, and seasonality will be explored to 
highlight the flexibility of their application in the context of 
various industry treatment needs. 
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