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Outline 

• Introduction and context 
 
• Need to shift from linear to circular 
 
• Case study 
 
• Challenges and future direction 

 
 

Vorführender
Präsentationsnotizen
Case study: resource conservation and circular economy services



Introduction 

– Municipal water/wastewater agencies’ role 
 
– Emerging needs 

 
– Shift to circular economy thinking, programming 
 
– One leading agency’s example 

 

Vorführender
Präsentationsnotizen
READMunicipal water/wastewater agencies play essential role in community well-being. So many things that we take for granted in Western Europe and in North America stem from having access to ample amounts of safe, clean water and effectively treated wastewater.However, municipal water and wastewater agencies impact the environment. Besides the obvious, which is damming of rivers, drinking water and wastewater systems account for nearly 4% of energy usage in the U.S., and emit 45 million tons of greenhouse gases annually. These agencies can do so much more to meet 21st Century needs.They must shift to circular economy modes of thinking and programming.We will discuss one leading agency’s example from the U.S., with focus on one aspect of shifting to more circular ways.



20th Century Results  
in the U.S. 

 
• Safe drinking water and indoor plumbing 
 
• Clean up of waterways, pollution prevention  
 
• Better public health  population growth 
 

 
 

 
 
 
 

Vorführender
Präsentationsnotizen
READAbundant, clean, safe drinking water and flush toilets became available via indoor plumbing in most dwellings and buildings.Major attention was paid to cleaning up rivers, lakes, and coastal waterways, and preventing pollution, starting in 1970sPublic health benefits led to population growth and urbanization



20th Century Model of Public Water, 
Wastewater Agencies 

Linear services:  
 
1.  Extract and deliver  
 safe water 
 
 
2.  Treat and discharge  
     wastewater 

 

 
 

Vorführender
Präsentationsnotizen
READHere’s the general extractive, linear model. Extract from virgin sources, convey the water long distances, deliver the water, use the water once, treat the water, and discharge the wastewater. 



20th Century Model of Public Water, 
Wastewater Agencies 

 
Framework:            linear  
Resource method: extractive 
Approach:    mechanistic; non-market 
Cultural style:    bureaucratic paternalism 
Values:     compliance; certainty 

 
 

Vorführender
Präsentationsnotizen
Focus organizational efforts on gaining access to and maintaining access to water supply. Don’t emphasize conservation and recycling. Focus on complying with environmental regulations instead of on achieving higher community standards of excellence.Don’t actively seek real input from the community. Centralize controls to the extent possible.  Don’t activity partner with businesses and the public to stimulate a circular economy.Think of water and wastewater as an input-output model with few or no externalities or feedback loops.Is it coincidental that this industry is dominated by male engineers who have worked for only one organization for most of their adult lives and who did not grow up using social media?Shifting the model from linear to circular, and shifting the organizational culture accordingly, will not be easy or quick, but it is necessary.



21st Century Needs: 
Shifting from Linear to Circular 

• Energy: 
– Conservation 
– Renewable Energy Production, Use and Sale 
 

• Water:  
– Conservation 
– Recycling 
 

• Soil: 
– Soil Amendment Production for Agriculture 
 

• Community Engagement:  
– Interactive Identification of Issues and Opportunities 

 
• Market-Driven Solutions:  

– Pursuit of Excellence and Circular Economic Activities 
 
 

 
 

Vorführender
Präsentationsnotizen
READ FIRSTWater/wastewater agencies must re-examine their mission and function.They must shift and expand their approaches to the delivery of essential community services.This needs to occur to meet the challenges of global warming, need for renewable energy, need for soil conservation and agricultural productivity, need for water and energy conservation, and need for sustainable economic activity that is circular. Within the context of a systems approach, the following areas need more concerted attention:SLIDETRANSITIONPublic water/wastewater agencies can develop circular economic services to meet emerging challenges and opportunities.



Reinventing a WWTP as a 
Resource Recovery Center 

 
• An Emerging Role for WWTPs 

– Historically: A protector 
– New Role: A provider 

• Driving Forces 
– Sustainability focus 
– Environmental stewardship 
– Economic benefits 
– Climate change impacts 

• Producing green products can help reduce  
a WWTP’s carbon footprint 

 



Case Study:  
East Bay Municipal Utility District  

Oakland, California  USA 

Vorführender
Präsentationsnotizen
EBMUDThe East Bay Municipal Utility District, or EBMUD, is a publicly-owned, publicly-operated water and wastewater agency centered in Oakland, CA. It conveys water from distant mountains to approx. 1.3 M customers and provides WW treatment service to approx. 650K customers. EBMUD began co-digesting piped sewage with trucked septage and liquid food waste—initiallly, FOG—approx. 10 years ago, in order to gain value from excess digestion capacity. In 2012, EBMUD became the first WWTP in N. Am. to produce more renewable energy onsite than is needed to run its facility. Baseline usage is approx. 5 MW, and average generation now exceeds 6 MW. The facility has about 11 MW of installed electrical generation capacity, and recovers and re-uses waste heat from the digestion process. In a short period of time, EBMUD’s wastewater operation has gone from being a major purchaser of electricity to becoming a net supplier of renewable electricity. 



Anaerobic Digestion: Food Waste 

Food scraps is the largest 
solid waste stream in 
California  
Over 6M tons per year  

Vorführender
Präsentationsnotizen
Anaerobic digestion of food waste reduces methane pollution that occurs when food is buried in landfills. Anaerobic digestion not only reduces landfill gas emissions, but re-purposes food waste for use as renewable energy and soil energy. Why Focus on Food Waste?• Food Waste creates 3.5 times the amount of energy as the same volume of municipal sludge• There is a lot of it available locally. It is a local sustainable feedstock for excess digester capacity.• Anaerobic digestion at the WWTP is a local solution to a local disposal problem benefiting the ratepayer and community.• A 20 ton truck load/day will power approx. 260 homes (0.2 MW).



Landfills: Large Source of  
Methane Pollution 

Vorführender
Präsentationsnotizen
Landfills are 3rd largest source of anthropogenic methane pollution in the U.S.  115MMT CO2eq per year  (USEPA)http://www.arb.ca.gov/cc/shortlived/2015draft.pdfCARB: Draft Short-Lived Climate Pollutant Reduction Strategy, September 2015About 20% of methane pollution in CA is from landfills. (CARB, regarding 2013 data)Food WasteHuge portion of MSW. 15-20% of MSW in CA.Less than 5% currently diverted from landfills or other disposal facilities nationally.



Methane From Landfilled Food Waste:  
A Major Short-Lived GHG 

Vorführender
Präsentationsnotizen
Short-lived climate pollutants, including methane (CH4), black carbon (soot), and fluorinated gases (F-gases, including hydrofluorocarbons, or HFCs), are among the most harmful to both human health and global climate.  Short-lived GHGs, like methane, are powerful climate forcers that remain in the atmosphere for a much shorter period of time than longer-lived climate pollutants, including CO2. Short-lived climate pollutants contribute about 40 percent to current anthropogenic global radiative forcing, which is the primary forcing agent for observed climate change. (CARB, 2015, Short-Lived…(report))



Materials Accepted for 
Anaerobic Digestion 

• Started with septage 
 

• Then added fats, oils, grease 
 

•  Expanded program includes: 
   – Food processing residuals 
    – Beverage industry process waste 
    – Industrial process water 
    – Animal by-products 
    – Collection pond clean-outs 
    – Source-separated organics (food waste) 

Vorführender
Präsentationsnotizen
Beverage industry…wineries, breweries, soft drinks, dairiesCombined, annual revenue from this program topped $10 million in fiscal year 2014-2015, consisting predominantly of tip fees. A secondary source of revenue comes from the sale of surplus electricity to EBMUD’s public neighbor, the Port of Oakland, which has growing needs for renewable energy to power ships that, in response to environmental concerns about diesel emissions, must switch diesel power off (“cold-ironing”) and use local power while in port. (San Francisco Chronicle 2011) Residual digestate is used (at a negative price) as alternative daily landfill cover or as a soil amendment on non-food-crop land. 



Converting an Environmental Problem 
into an Environmental Solution 

Vorführender
Präsentationsnotizen
Going forward, EBMUD seeks to process up to 200 tons per day of commercial food waste, which has net energy value of well over one megawatt, generated mostly from within one hour’s drive of the facility. The vision is grand, but local, with local sourcing, local production, and local end use. Additional end products are under consideration, especially compressed natural gas (CNG) for vehicle fuel. Renewable CNG, the only negative carbon-intensity fuel made in California, potentially could be used for powering vehicles that deliver food waste to EBMUD. Dedicated digestion of food waste (without sewage) may allow for broader uses of the residual digestate, such as a component of compost that is certified for use in organic farming. 



EBMUD’s Resource Recovery Model: 
Still Linear, But Moving Toward Circular 

Biosolids Fertilizer 

Biodiesel 

Renewable 
Electricity 

Recycled Water Wastewater 

Organic 
Wastes 

Food Waste 

Fats, Oils, and Grease 

Wastewater 
Treatment Plant 

Vorführender
Präsentationsnotizen
So, lots of good things going on. The model and programs are moving in the right direction. It’s a start, and much better than before. I work at this agency, so let me be particularly critical for a moment. The agency thinks of itself as a factory in a sense, a so-called green factory if you will. But it is still mostly linear in its self-conception.There’s no feedback loop, no people, the benefits of the outputs are not fully clear, and there is no evidence of a natural cycle here. There’s much room for further shifting, for integration into a circular economy and mode of thinking and behaving. 



Receiving Pre-Processing Digester Gas 
Cleanup 

CNG 

Power 
Generation 

Simplified AD System Schematic 
Energy 

Recovery  

Compost 

Vorführender
Präsentationsnotizen
Linear, understandable, but this slide does not convey the benefits and interactions with the technical and natural world.Credit: Jacques Franco, CalRecycle, 2013 presentation to Northern California Recycling Association



Vision of Sustainable Community: 
Need for Better, Circular Graphics  

Vorführender
Präsentationsnotizen
How do these and other things all connect up? 



Moving Toward Circular Economy 

Need for More Engagement 
 

• Where do people fit in the 
graphic? 
 

• Where are urban/rural 
linkages? 
 

• Roles for public sector, private 
sector, general public? 
 

• Other items on your mind? 

Standard Recycling  Arrows 



Challenges 

• Adding circular economy functions 
 

• Embracing new organizational mindset, while 
maintaining critical basic services 
 

• Looking outward for partners and 
opportunities  

Vorführender
Präsentationsnotizen
Bullet 1: Adding renewable energy and municipal solid waste management functions to traditional wastewater treatment functionBullet 2: Embracing an entrepreneurial culture of developing creative solutions, while providing critical basic servicesBullet 3: A third challenge for organizations that have been insular for so long is looking outward for partners and opportunities.All of these challenges can be overcome, through inspired leadership, changes in public policy, and community oversight and activism.



Future Directions 
• Expanding roles (and more circular) for wastewater 

treatment agencies 
 

• Shift from focus on…  
 
– “managing wastewater discharges in compliance with 

environmental regulations for the community”  
 

to…  
 
– “developing a portfolio of circular services and products in 

partnership with the community.” 



Continuing the Discussion 
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