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The development of low cost, reliable technologies to remove selenium from water is a priority for the mining industry, given the environmental standards applicable to their surface water discharges are currently very low with a potential for them to be even lower given pending guidance by the regulators.

Water treatment for the removal of selenium will likely be a component of a successful selenium management strategy for industry to achieve selenium discharge requirements 5 µg/L, or less.   It should be considered in conjunction with water reuse, prevention and source control measures for selenium.   Prevention of release and source control strategies for selenium may be more, or less desirable depending upon the industrial activity and their associated costs compared to end of pipe water treatment. Generally, complete source control will not be possible, or practical in any of the industry types.

Achieving selenium levels of less than 5 µg/L in water discharges from the various industry processes poses a challenge given the selenium: 

·  Exists in a variety of chemical forms

·  Is relatively dilute in concentration

·  Removal from water is confounded by the water matrix (e.g., temperature, pH and other chemicals)  

· Treatment generally results in a concentrated by-product or residual  

· Re-release from the residuals can occur 

There are a variety of physical, chemical and biological treatment technologies that have been shown to remove selenium from water.  Applying these treatment technologies must consider the aforementioned challenges.  This typically means that the treatment technology must be configured as a “system” that includes primary, tertiary and residual treatment processes in addition to the core treatment technology process.  Because the performance of each technology is flow based, the system may require flow equalization infrastructure as well.  The end result is a treatment plant that can have a significant total installed and operations and maintenance cost. 
This presentation will review membrane, iron based, ion exchange, and biological technologies and key primary, tertiary and residual treatment processes required to render the core technology more effective for selenium removal and the associated costs.   

While these physical, chemical and biological treatment technologies have the potential to remove selenium, there are very few technologies that have successfully and/or consistently removed selenium in water to less than 5 µg/L at any scale. There are still fewer technologies that have been demonstrated at full-scale to remove selenium to less than 5 µg/L, or have been in full-scale operation for sufficient time to determine the long-term feasibility of the selenium removal technology. There are no technologies that have been demonstrated at full-scale to cost-effectively remove selenium to less than 5 µg/L for waters associated with every one of the industry sectors. Therefore, performance of the technology must be demonstrated on a case-specific basis.  
Information exchange among and within industries is needed to advance technologies for selenium removal, including the need to consider process engineering principles applied to both the science behind the physical, chemical treatment technology, and an overall system configuration for the core treatment technology.   
