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Presenter
Presentation Notes
G. afternoonMy name is JF.  I will co present w. Ken Decio

mailto:Jacques.franco@calrecycle.ca.gov


Overview

• Resource base and policy drivers

• Conversion Technologies in a nutshell

• CalRecycle Projects & Resources

• Sample Projects
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Here’s an overview of the topics we’ll cover this afternoonI will gloss over much of the material to provide you with a 30,000 ft perspectiveI will start by offering a quick overview of the resource base & California Bioenergy policy driversIn a Nutshell. I will provide a quick update on the status of Anaerobic Digestion deployment in Europe and CAWill provide details about a few CA AD projectsProvide a quick update of Pilot & Research Projects our agency is helping supportAnd finally, I will go over a few resources you may want to check if you’d like to learn more about this topic



California landfilled waste stream

• 39 million tons MSW 
landfilled per year

Source:  CalRecycle

• Energy potential 15,000 
GWh/year

• 70% carbon based

• 8% of State electricity

• About 25% suitable for 
Anaerobic Digestion
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39 million tons landfilled per yearRoughly 70% carbon based materials (Dark & Light green)About 25% (10 million tons) light green suitable for A. digestionEmbedded Energy potentials of all organics landfilled in CA is 15,000 GWh/yrThat represents 8% of State electricity demand



Conversion Technology Drivers 
(a partial list)

1- Lack of new landfill space close to population centers

2- AB 32 - Global Warming Solutions Act of 2006

Anaerobic Digestion measure

3- Renewable Portfolio Standard - 33% by 2020

4- Low Carbon Fuel Standard:  Deliver automotive energy by 2020 

with 10% less greenhouse gases than 2010

5- CalRecycle Strategic directives 6.1 & 9.2 – Organics diversion 
and  Bioenergy & Biofuels R&D
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CONVERSION TECHNOLOGY DRIVERS - In addition to the known lack of landfill space and public opposition to siting new landfills here in CA, the following drivers have increased the interest for conversion technology deployment.AB 32 - Global Warming Solutions Act of 2006  calls for greenhouse gas emission reductions - The Scoping plan (12/08) includes a measure to develop new Anaerobic Digester facilitiesThe governor’s Renewable Portfolio Standard goal calls to increase renewable electricity generation from 20% to 33% by 2020The goal of the Low Carbon Fuel Standard is to transportation fuels with 10% less greenhouse gasses than 2020 - Regulations were adopted last Thursday by CARB  (4/23/09)Strategic Directive 6.1 - Sets the goal to reduce the amount of organics in the waste stream by 50 percent by 2020. Strategic Directive 9.2 - Encourages development of alternative energy and biofuelsThe Purpose of AB 118, Alternative Fuels Technology Program is to deploy innovative technologies to transform California's fuel and fleet to attain the state's climate change policies. Under this program, the CA Energy Commission is required to develop sustainability goals. Up to $120 million dollars per year, for seven years, are authorized under this bill.The program’s investment plan provisions (adopted last week), (4/22/09) include:20 ethanol feedstock and project feasibility studies ($3 million)  Cost-share 2 new-pilot plants using waste feed stocks ($4 million)  Cost-share 5 production plants using waste feed stocks ($2 million) Co-fund development of 5 biogas production plants ($10 million) Mention SMUD’s & Curr CPUC proceedings - Update AB 523 – Renewable Feed in Tariff  - This bill resulted from extensive public consultations by the CA Energy Commission.  Among other provisions, this bill would require CA utilities to purchase renewable electricity at preferential rates (Amended 4/13/09)



MSW *

Green waste
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Fats Oil Grease
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* MSW: Municipal Solid Waste
** MRF: Material Recovery Facility
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Evaluation of Conversion Technologies for 
Municipal Waste Management

Jurisdiction Sponsored Evaluations  (a partial list)

• City of Los Angeles

• County of Los Angeles

• City & County of Santa Barbara

• Salinas Valley Solid Waste Authority

• Cities of San Jose, Tulare, San Diego & Santa Cruz
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TRANSITION – Jurisdiction Sponsored technology evaluationsThe jurisdictions listed here have recently completed studies & technology evaluations to deploy conversion technology projects to manage Municipal Solid Waste or post MRF residues.  Evaluation criteria and requirements vary.  Most jurisdictions have shortlisted a number of technology vendors and a few are operating demonstration scale projects.   Due to time limitations, I will not be able to provide you with information about all these projects.  I’d like to briefly touch on the progress of the Salinas Valley Solid Waste Authorityconversion technology project.   The Authority recently completed an extensive study that resulted in the selection of two project proponents for the Johnson Canyon Resource Management park near Gonzales.  One of the three proponents will be selected soon.  They include a gasification vendors and a hybrid systemCreate County of LA work and may be able to report on the City of LA project. DON’T MENTION - Plasco, Urbaser & Interstate Waste Technologies



Evaluation of Conversion Technologies for 
Municipal Waste Management

• Jurisdiction Sponsored Evaluations (partial list)

• City of New York 

• Taunton, Massachusetts 

• Toronto, Ontario, Canada

• San Lucie County, Florida

• Delaware Solid Waste Management Authority

• Connecticut  Resources Recovery Authority
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This slide shows a partial list of East Coast jurisdictions conducting conversion technologies studies



Anaerobic Digestion

Credit: Bob Gillete, Carollo Engineers
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Presentation Notes
Here’s an overview of the topics we’ll cover this afternoonI will gloss over much of the material to provide you with a 30,000 ft perspectiveI will start by offering a quick overview of the resource base & California Bioenergy policy driversIn a Nutshell. I will provide a quick update on the status of Anaerobic Digestion deployment in Europe and CAWill provide details about a few CA AD projectsProvide a quick update of Pilot & Research Projects our agency is helping supportAnd finally, I will go over a few resources you may want to check if you’d like to learn more about this topic



European Installed Anaerobic Digestion 
Capacity

Source: De Baere & Mattheeuws, Biocycle – Feb ‘10
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Source: De Baere & Mattheeuws, Biocycle – Feb ’10200 plants in 17 Euro nations70 new plants in ‘06-10 periodThe left axis (light purple bars) shows an installed capacity 6 Million tpy  The dark purple bars show new yearly installed capacityRight vertical axis (green line) shows average plant capacity – 30,000 tpyAbout 60% of installed capacity is dry AD  (more than 15% solids)



Anaerobic Digestion of Food Waste 
in Waste Water Treatment  plants  

(A partial list)

•East Bay Municipal Utility District 

•Sacramento Co. Regional WWTP – SMUD

•City of San Rafael – Central Marin Sanitation

•City of Riverside

•Humboldt Co. Waste Authority

Photo: J. Franco – City of San Jose WWTP
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CalRecycle’s Conversion technologies Information System includes over 20 California  AD project in various development stages.  There are probably twice as many out there.Many waste water treatment plants have spare capacity that could be used to process food waste and have seen improved biogas yields by co-digesting food waste and or grease with biosolids.   This is a partial list of waste water treatment plants that are currently operating or planning pilot food waste and/or grease digestion facilities. The four at the top of the list East Bay MUD, Sacramento are in operation, City of San Rafael and Riverside.  The rest are in planning stagesIn addition more than half of the State’s Waste Water treatment facilities are co-digesting biosolids with Fats, Oil & Grease – AKA (FOG) – (80 agencies provide services to over 90%Removed:  City of Millbrae -  Watsonville completed a FOG pilot  (See .ppt)



East Bay Municipal Utility District
Food waste digestion project

Photos by EBMUD
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Cal Recycle’s CT info system includes over twenty CA AD projects in various development stages.There are probably twice as many out there.  I will quickly highlight a few of themEBMUD is the Grand Daddy AD facility – Pilot started in ’04Pilot receives an average of about 200 tons per weekProposed expansion to 250 tpd + 5 million gallon/yr Biodiesel plantUltimate additional power generation capacity (Biogas & glicerin): 4 MWdraft EIR released 11/09 Material processed through a pulper, and anaerobically digestedMaterial pre-processing capacity: 650 tpdFood waste is collected, pre-sorted, and ground upAdditional details from EBMUD presentation later today ?



Planned California AD projects (partial list)

Inland Empire Utility Agency (IEUA), Chino

- Food Waste

- Phase 1:  200 tpd  (up to 500 tpd)

Zero Waste Energy, San Jose

- Post MRF organics, 150,000 tpy

12

Presenter
Presentation Notes
Inland Empire Utility Agency (IEUA), ChinoThe Agency has leased the facility to Environ Strategy Initially Burrtec will supply 200 tpd food waste  (100,000 tpy)Will use BTA technology AD technology - Brian Van Opstal, TorontoExisting facility with most equipment and permits in placePlant has generating capacity of 3 MW generators contracted to the AgencyFacility will also produce CNG to power refuse truck fleetTarget Startup 2Q 2011Zero Waste Energy (Greencycle & Zanker partnership)  Partnership Kompoferm (German dry AD system), Bulk Handling Systems Capacity 150,000 tpy - First phase 50K tpy + enclosed composting  Construction permit from City of S. Jose in the next 60 daysRecently the California Pollution Control Financing Authority approved $23 M bond pre-financing  (6/15/10)(Wet AD supplied by Canada Composting)Inland Empire has the right of first refusal to purchase power from projectAbove ground complete mix tanks 



Planned California AD projects (partial list)

• Sacramento Transfer  Station 

Throughput : Around 120 tpd (Two phases)

Source separated black bin (46% organics)

Partnership with SMUD & US DOE funding

Developer:  Real Energy (Napa)

Technology Vendor:  Ros Roca (Spain/Germany)
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Sacramento Transfer Station in Partnership with SMUD who recently obtained a US Dpt of Energy grantDeveloper: Real Energy Technology Provider: Ros RoccaFeedstock: Source separated black bin residues (46% organics)Above-ground, complete mix digesterCo-digestion of post MRF organic residuals. First phase: 50,000 tons/yearPlan above-ground, complete mix digester will be implemented at processing facilityWill use six Ingersoll-Rand microturbines (250 kW each), generating an electrical output of 1 .5 MW and overall system efficiency greater than 80%. - You will hear + details from Real Energy’s & Ros Rocca rep later today



Proposed CR&R, Perris AD Project  (150 tpd)

- Will digest various organic residuals

- In negotiations with City and County of Los Angeles

- ArrowBio technology developed in Israel (facilities in Australia & Israel)
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Located in Southern CA serves 2.5 million peopleWill digest organic residuals The technology vendor ArrowBio was selected by City & Co. of LAOperating facilities in Israel & AustraliaNegotiating  feedstock supply contracts with City & Co. of LA Phase 1: 150 tpd



Simplified conversion of biomass to liquid fuels 
(Gasification)
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Phoenix Energy LLC., Merced Gasifier

Photo:  Jacques Franco, CalRecycle

Feedstock: 
Waste wood pallets (4,000 tons/year)

Generating Capacity: 750 Kwh

Power purchase agreement with 
PG&E in place

Funding:  CalRecycle’s Recycling 
Marked Development Zones (RMDZ) 
loan

Loan Info:
www.calrecycle.ca.gov/RMDZ/Loans/
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Downdraft design (Angkur Scientific) Mention Recycling Marked Development Zones (RMDZ) 

http://www.calrecycle.ca.gov/RMDZ/Loans/


Dixon Ridge Farms Walnut Shell Gasifier, Yolo Co.

Photos:  Jacques Franco

Project Funding: CA Energy 
Commission & others
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50 Kwh, Community Power Corp.Dixon Ridge Farm is now home to a biopower system that converts biomass residues from walnut shells into “clean and green” electricity, heat, and eventually synthetic diesel fuel. The BioMax 50 Gasifier is being developed by the Community Power Corporation from Colorado as a modular bioenergy production system that to date has converted the various non-edible organic by-products into electricity.   With the help of a grant from the California Energy Commission and a $30,000 investment from Dixon Ridge Farm for infrastructure, the farm became home to one of the first four BioMax 50’s in the world, and is the first to be used on a farm with the goal of eventual energy self-sufficiency. Biomass energy is a form of solar energy stored by plants through the photosynthesis process. According to the Michigan Biomass Energy Program, this potential energy resource is quite significant. Each year, approximately 100 terawatt-years of energy are stored by plants, which is equivalent to 10 times the energy needs of current human activities! The first module of the BioMax 50 not only provides the shells to the Gasifier, but also dries the biomass by recycling the heat output from the gasification process.  The second module converts the biomass to a gas that can then be used to make electricity, heat for shaft power, or eventually liquid fuels. The use of the BioMax 50 does not generate harmful emissions, and the char-ash produced can be added back to the soil, thus providing additional carbon sequestration  So far, this system has utilized about 1/3 of the annual 2.5 million pounds of walnut shell by-product to produce about $30,000 worth of electricity and $9,000 of propane, which has off-set 40% of their electricity usage during shelling and freezer storage, and 25% of the propane needed for walnut dryers and the heating of farm buildings during the winter. Russ’s goal is for 100% energy independence by 2012, which could be accomplished by the next “model” called the BioMax 100 and the addition of a synthetic diesel fuel production module to be put in place later this summer. Russ’s future energy production goals are to increase the use of solar roof panels up to 100,000 square feet and to experiment with the production of biodiesel from walnut oil pressed from inedible walnuts, which could potentially provide 75% of the diesel needed for his tractors, trucks, irrigation and generators.



UC – West Biofuels   
Biomass to Power & 
Ethanol pilot project, 
Woodland, CA 

•Dual Bed Gasifier design 

•Capacity: 5 tons per day 

•Production Cost Goal:  
Less than $60 per barrel of 
oil equivalent

•Phase 1:  Wood chips

•Phase 2:  Post Material 
Recovery Facility residuals

Photo:  Jacques Franco
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The next project is the UC – West Biofuels -  Biomass to Ethanol pilot projectIt is joint effort of UC Davis, UC Berkeley, UC San Diego and West Biofuels LLC. – A Marin Co. based companyThe project leader is Prof Robert CattolicaThe project’s Technology Goal is to cost effectively convert biomass to liquid fuelsProduction Cost Goal is less than $60 per barrel of oil equivalentLocated on a 16 acre property N of WoodlandDual bed Gasifier designMajor equipment and permits are in placeGeneral & Air permits approvedStartup expected in the next few monthsPhase 1 feedstock: Wood chipsPhase 2 feedstock: Post Material Recovery Facility (MRF) residuals



UC – West Biofuels   Biomass to Power & 
Ethanol project

Sample Phase II feedstock:  Post  Material Recovery Facility Residuals
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Blue bin residualsNeed to pre processPVC, glass & metal contamination



Dockside Green - Nexterra Waste Wood 
Gasifier, Victoria, BC - Canada 

Photos:  Jacques Franco
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Different approaches abroad - Integration



Research Projects and Resources

• UC Davis Biogas Energy Project

aka Anaerobic Phased Solids Digester

• Yolo County Landfill. In-Situ  AD compost Project

• Rotary Drum Reactor technology assessment project

• AD Programmatic Environmental Impact Review
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I would now like to briefly mention a number of research and pilot projects our agency is helping sponsor.They include:1- UC Davis Biogas Energy Project - aka Anaerobic Phased Solids Digester2- Yolo County Landfill In-Situ AD compost project3- Rotary Drum Reactor Project4- UC Biofuels, Biomass to Ethanol Project5- Phoenix Energy, Los Banos Gasification project6- The Statewide Environmental Impact Report for Anaerobic Digestion



UC Davis Biogas Energy Pilot Project

Photo:  Ruihong Zhang, UC Davis
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The UC Davis Biogas Energy Pilot Project is a joint effort of Onsite Power Systems and a group of UC Davis scientists led by Prof Ruihong Zhang with funding from UC, CA Energy Commission & CIWMB“Dry” digester, capacity of up to 8 tons per dayIt has a small footprint intended for co-location at industrial sitesIt has been in operation since 2006REMOVE TECH DETAILS ADD GENERAL ATTRIBUTES OF SYSTEMDigestion temperature 135 FExpected Biogas yield 11,000 to 22,000 cubic feet per dayElectricity production 600-1200 Kwh/day



Yolo County Landfill 
In-Situ AD Compost Pilot Project

Photo:  Ramin Yazdani, Yolo Co.

5/10 - Landfill-Based Anaerobic 
Digester-Compost Pilot Project at 
Yolo County Landfill
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The Yolo Co. LF In-Situ AD Compost pilot project’s objective was to accelerate waste decomposition through controlled leachate recirculation, enhance biogas recovery and extend LF lifeBenefits: Enhanced biogas recovery & power productionUsed existing landfill spaceReduced post-closure costs Improved environmental performanceMethane collected: 2.3 million Standard-CFInput Materials: Greenwaste (1,900T)    horse manure (130T) limestone (25T) Timeline:Anaerobic phase August 07 – September 08Aerobic phase September 08 – March 09Excavation April 09Waste Management has plans to install similar bioreactors in Kentucky, Ohio, MA & CA2009: Cuyahoga LF (OH) and Outer Loop LF (KY)2010: Fitchburg LF (MA)2010: Lancaster LF (CA) and El Sobrante LF (CA)



UCD Rotating Drum Reactor Project

Source:  Ruihong Zhang, UC Davis

6/10 – Integration of Rotary Drum 
Reactor & AD technologies for the 
treatment of MSW
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Organic and Inorganic fractions



Recent CalRecycle Publications

www.calrecycle.ca.gov/Organics/Conversion/

Conversion Technologies 
Status Survey (4/09)

Current Anaerobic Digestion 
Technologies Used for MSW 
organics treatment (3/08)
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I’d like to mention two additional publications that can be downloaded at CalRecycle’s web pageCurrent AD Technologies used for MSW organics tratment (3/08)Conv Technologies Status Survey (4/09)In summary, if you would like to learn more about Conversion Technology activities, please visit our web site listed here and sign up for the Conversion Technologies mailing lists at the link shown here. My contact information is also included here.  At this time we have a few minutes to address your questions. Thanks Draft Guidance Document On How Anaerobic Digestion Fits Current Board Regulatory Structure  (Last Update 9/15/09)

http://www.calrecycle.ca.gov/Organics/Conversion/


Anaerobic Digestion Programmatic  EIR

Preparation of an Environmental Impact 
Report to assess the environmental impact of 
siting new anaerobic digestion facilities in 
California.

Draft report due in the Fall

Contact:  Ken Decio, 916-341-6313
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Resources

CA Energy Commission AB 118 funding:

http://www.energy.ca.gov/altfuels/index.html

Jurisdictions Conversion Technologies Evaluation Reports: 

www.calrecycle.ca.gov/Organics/Conversion/Events
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Emphasize AB 118 Inv. Plan released 8/2/10$7 M - Biomethane production facilities$10 M - Gasoline substitutes production – mostly ethanol$ 5 M - Biodiesel production plants$8 M – Innovative technologies & advanced biofuels$ 30 M

http://www.energy.ca.gov/altfuels/index.html
http://www.calrecycle.ca.gov/Organics/Conversion/Events


Resources

• CalRecycle Conversion Technologies (CT) page:

www.calrecycle.ca.gov/

• CT mailing list: www.calrecycle.ca.gov/Listservs/

• California Biomass Collaborative Forum

biomass.ucdavis.edu/
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In summary, if you would like to learn more about AD activities, please visit our web site listed here and sign up for the CalRecycle’s Conversion Technologies and Climate Change mailing lists at the link shown here. My contact information is also included here.  At this time we have a few minutes to address your questions. Thanks

http://www.calrecycle.ca.gov/
http://www.calrecycle.ca.gov/Listservs/


Questions?

Jacques Franco:  916-341-6608

jacques.franco@calrecycle.ca.gov

www.calrecycle.ca.gov/Organics/Conversion

Mail List:  www.calrecycle.ca.gov/Listservs/
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