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SUBJECT:

Briefing on emerging technologies in wastewater treatment. 

SUMMARY:

Wastewater treatment technology came into widespread use at the municipal level over the last century, as interest in public health and the environment gained increasing attention.   These systems are required to capture, process and discharge wastewater in a way that minimizes impacts to receiving waters and to the health of the human population.  Demand for increasing levels of water quality, as well as interest in cost containment and energy conservation, continue to drive operational interest in wastewater technological improvements.  

BACKGROUND: 

The process for treating the region’s wastewater is technology-intense, involving extensive capital facilities that make use of mechanical, biological, chemical and other technologies to produce effluent that meets required standards.  Wastewater treatment at the Brightwater Treatment Plant, for example, utilizes a series of steps that include grit separation, primary sedimentation, screening, bioreactor processing, membrane tank screening, and disinfection.  The solids stream utilizes a gravity belt thickener, anaerobic digestion, and centrifuge dewatering to prepare materials for land application.  

Each of these steps in wastewater processing has been developed and improved over time by advancements in wastewater technology.  Given continuing regional interest in efficiency, process improvement and water quality improvement, however, the Division works to research, investigate, and monitor progress on developments in technology involved in the wastewater treatment process.  

Technology Assessment Program
The Division maintains a Technology Assessment Program, which is responsible for investigating new ideas that have the potential to benefit WTD’s operations, or the ability to create resources from wastewater.  The Program is partnered with the University of Washington Department of Civil and Environmental Engineering through a Fellowship Program that funds graduate students to conduct research on topics of interest to the Division.  Topics in 2014 included identifying optimal conditions for biodegradation of estrogen compounds; bioaugmentation to enhance removal of specific trace organics; and the importance of certain bacteria in the anaerobic degradation of fats, oils and greases.  

In addition, the Technology Assessment Program participates in national research projects funded by organizations like the Water Environment Research Foundation (WERF), the National Science Foundation (NSF), and the US Environmental Protection Agency (USEPA) and the US Department of Energy (USDOE).  

“Brown Grease” Co-Digestion Study
In a 2011 research study, the Division contracted with Brown and Caldwell to produce a report evaluating the use of “brown grease” as an additive to the process of sludge digestion in the anaerobic digestion system at South Treatment Plant.  Brown grease is the grease collected in grease traps and interceptors at food service establishments and food processors.  Brown grease currently is typically handled as a waste product, often being dewatered and landfilled.  It is primarily made up of fats, and has high potential organic energy content, and thus could be anaerobically biodegraded to produce biogas, in the same way sewage sludge is currently being digested at South Plant.  The addition of brown grease to sewage sludge for co-digestion is not untried technology; wastewater facilities elsewhere in the nation, notably in California, currently co-digest at their wastewater treatment facilities.  

An investigation into the potential for adding co-digestion to the South Treatment Plant process was undertaken to assess its local applicability.  A capacity analysis evaluated the limits of existing digesters at South Plant for the needs of this study.  Based on the results, a conceptual facility design was developed.  A business case evaluation was conducted to assess 20-year net present value of the project.  While a number of assumptions were built into the review process, a full-capacity co-digestion facility was identified as having potential at South Plant, though process parameters, assumptions and conditions would need to be further considered.  These considerations include:
· Market Conditions:  A market analysis was not performed as part of this review.
· Tipping Fees:  Assessing current rates being paid by grease haulers would allow establishing an appropriate rate for this service.
· Grease characteristics:  The biochemical and physical characteristics of brown grease vary widely from location to location; assessing local conditions would allow for adjustments in design and operations.

This is one example of technology research undertaken by the Division.  Other studies in recent years have included:
· South Plant Digester Gas Utilization Study
· Fuel Cell Demonstration—South Treatment Plant
· Co-Digestion of Food Waste—South Treatment Plant
· Digestion System Improvements
· Reclaimed Water Feasibility Study
· Assessment of Nitrogen Removal Technologies
· Membrane Bioreactor Pilot Studies


Emerging Wastewater Technology:  U.S. Environmental Protection Agency
Wastewater technology has been the subject of review at the national level as well.  The Federal Environmental Protection Agency, in support of local wastewater jurisdictions interested in new facilities or improved processes, published “Emerging Technologies for Wastewater Treatment and In-Plant Wet Weather Management” in March 2013.  It provides a summary of new, innovative, and emerging technologies related to wastewater treatment.  Technologies reviewed fall into the following categories:
· Physical/Chemical Treatment Processes
· Biological Treatment Processes
· In-plant Wet Weather Flows Management Processes
· Process Monitoring Technologies
· Energy Conservation Measures

For each of these, information addressing the objective, description, state of development, cost, contact names and data sources is summarized for each technology.  For Physical/Chemical Treatment Processes, for example, the following are described:

Nutrient Removal
· Blue PRO Reactive Media Filtration
· Objective:  Remove phosphorous from tertiary wastewater
· Phosphorus Recovery (Struvite or Calcium Phosphate Precipitation)
· Objective:  Precipitation and Recovery of phosphorous as a usable product
Solids Removal
· Compressible Media Filtration
· Objective:  Multifunction, passive, high-rate filtration for wet- and dry-weather treatment applications
· Magnetite Ballasted Sedimentation
· Objective:  Ballasted sedimentation process for enhanced removal of suspended solids
· Nanofiltration and Reverse Osmosis
· These are membrane processes that can be used to remove recalcitrant compounds that otherwise contribute organic carbon, nitrogen and phosphorous; to reduce total dissolved solids; and to remove viruses.

The introduction to this study is provided as an attachment to the staff report.

ATTACHMENTS:
1. Attachment 1:  Grease Co-Digestion Final Report, December 2011
2. Attachment 2: Introduction:  Emerging Technologies for Wastewater Treatment and In-Plant Wet Weather Management, March 2013  U.S. Environmental Protection Agency
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