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	Project Name: Achieving Zero Liquid Discharge: Considerations for Inland Desalination Concentrate Management in the Arid Southwestern U.S.
	Project Dates: N/A
	Organizations: Great Basin Institute, Brackish Groundwater National Desalination Research Facility
	Project Lead: Trevor is an undergraduate student and will graduate from the University of New Mexico with a B.S. in Civil Engineering in the spring of 2021. Throughout his academic career, he has contributed to research on a variety of topics including nutrient dynamics in headwater streams, urban bicycle infrastructure use, and peatland hydrology, and fire vulnerability. During the summer of 2020, Trevor worked as a research associate at BGNDRF and conducted research on the fate of zero liquid discharge produced solids. In the fall of 2021, he plans on beginning a graduate research program in environmental engineering. 
	Information: tjamestoy@gmail.com

(505) 382-5830
	Project Lead Name and Title: Trevor Amestoy, Student Researcher
	Project Abstract: Globally, communities are facing freshwater shortages as a result of climate change, urbanization, and population growth. Municipalities and industries are turning to desalination of non-traditional sources (i.e. brackish groundwater, wastewater) to accommodate increasing demands. Inland desalination facilities, without the ocean-discharge capabilities of a coastal facility, are restricted by a lack of concentrate management options. 

             Zero-liquid discharge (ZLD) technologies, by fully eliminating liquid waste from a process stream, provide a new concentrate management alternative while maximizing water reuse capabilities. Conventional ZLD technologies, relying upon energy-intensive thermal brine concentrators and crystallizers, have been restricted by prohibitive energy requirements and costs. However, increasing water scarcity and stringent discharge regulations are contributing to a willingness for southwestern municipalities to accept costs and consider ZLD for desalination concentrate management. 

             Although shown to be viable in industrial settings with smaller wastewater streams, the amount of solid waste generated, and subsequent handling requirements and costs remain allusive for municipal-scale ZLD applications. Municipalities will be required to navigate a new regulatory framework with the transition from liquid to solid waste handling, and successful disposal schemes of large solid waste volumes (>3,600 tons/year per 1 MGD treated, 2,500 TDS feed, and 80% RO recovery) will greatly be affected by acceptance from state regulatory agencies and landfill operators.

             This presentation is a review of the physical, economic, and regulatory limitations to ZLD for municipal inland desalination within the arid southwest. The researchers considered the physical characteristics of ZLD-produced waste, surveyed landfills, and collected insight from regulatory agencies across a range of geographic locations within the southwestern U.S. The results of these investigations are presented, highlighting relevant design considerations and regulatory concerns, and demonstrating the variability of final disposal costs. 

             Anticipating future increases in municipal ZLD installations, this presentation attempts to raise awareness of unanticipated ZLD solids disposal challenges and thus inform the design and operation of future inland desalination facilities.


