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Do More in Less: Intensifying Wastewater Treatment Plants with Aerobic Granular Sludge Technology
Aerobic granules can be described as dense spherical biofilms that may grow to average diameters of approximately 1.0 to 3.0 mm, settle rapidly and compact to high solids concentration resulting in bioreactors with greatly reduced area. The growth of granules in well-defined engineered bioreactors has contributed to a revolution in the wastewater treatment field since it combines all necessary conditions on micrometre scale for biological carbon, phosphate and nitrogen removal in one single reactor configuration. Therefore, no settling tank is required and excessive recycle flows are avoided, resulting in a space reduction of up to 70%, capital cost savings of up to 30% and up to 25% less energy demand compared to conventional municipal wastewater treatment systems. The first full-scale aerobic granular sludge reactor system for simultaneous COD, nitrogen and phosphorus removal from municipal wastewater treatment (Nereda® technology) was started up in 2011 treating wastewater for 59,000 population equivalents and is nowadays fully operational. The possibility of providing biological nutrient removal in a compact installation, involving less consumption of energy and chemicals compared to current practice, fits current needs and scientific and engineering interests of the water profession. The development and implementation of aerobic granular sludge will have broad impacts on the industry and society as a whole, including decreased economic and environmental costs associated with effective wastewater treatment and minimization of arable land, which is especially important in densely populated areas. 
However, a critical limitation of the aerobic granular sludge technology is that it cannot be readily adapted to most existing activated sludge process reactor geometries, which clearly limits its broader application. Therefore, it is a challenge to find new ways how to retrofit existing plants for aerobic granular sludge technology. The implementation of aerobic granular sludge technology offers also new options for resource recovery while enhancing the original goals of protecting public health and improving environmental quality. This talk involves providing an opportunity to exchange ideas with respect to the development, assessment and implementation of aerobic granular sludge technology in existing infrastructure. The aim is to establish actionable roadmaps for the further development, demonstration, and implementation of granular sludge in existing treatment facilities.

About the Speaker
Dr. Winkler (Mari) is a Professor at Civil & Environmental Engineering Department at the University of Washington. During her scientific career she studied at the University Duisburg Essen (DE) (Chemistry Department), at University of British Columbia (CA) (Microbiology and Immunology Department), at Columbia University (Earth and Environmental Engineering Department), and at the University of New South Wales (AU) in the Marine-Microbiology Department. She received her PhD from the Environmental Biotechnology Department at Delft University of Technology (NL) and wrote two dissertations; one in the field of environmental engineering and one in microbial ecology. She worked in the Biosystems Engineering Department at the Ghent University (BE) with Europe’s most prestigious Post-Doctoral fellowship (Marie Curie). Dr Winkler received several prizes for her work (AEESP outstanding PhD dissertation award, Huber Technology prize, Jaap van de Graaf award, B-IWA industry award, ISME-IWA Biocluster award, Rhurverband water award, and Paul Busch award). Her curriculum includes industrial experience in the field of process engineering (NL) and sales management (DE, AT). She is the newsletter editor of the IWA group for sludge management. Her academic interests include microbial ecology of mixed culture communities, mathematical modeling of microbial interactions, and innovative wastewater and sludge treatment processes including Anammox, aerobic granular sludge, resource recovery, and biosolids technology.Engineering from Clemson University, and is a licensed professional engineer (P.E.) in the state of Michigan. After completing her M.S. degree, she worked as a process design engineer for approximately 3 years for CH2M Hill, Inc
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