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California Integrated Waste Management Board

SCOPE OF WORK

Landfill-Based Anaerobic Digestion Compost Pilot Project
I. INTRODUCTION/OBJECTIVES 
There is a long and successful history of large-scale anaerobic digester operation in Europe to process urban organics, but none in California.  The goal of this Contract is to assess the capabilities of a new landfill-based anaerobic digester technology designed to generate electricity, achieve emissions less than those of current aerobic composting technology, and to be cost effective with California’s tip fee structure.  The demonstration project will determine the viability of this new technology as part of a solution to California’s organic materials recycling capacity.  This project will support the work of the Bioenergy Working Group, the Climate Action Team (beyond 50% strategy), and the Board’s Technology Assessment Action Plan.
The demonstration project will be built on top of an existing lined landfill at Yolo County landfill.  Under the project a lined cell will be constructed and loaded with clean source-separated organic material.  Water will be added and re-circulated to adjust moisture content and optimize the digestion of the material and production of methane and carbon dioxide, which will be collected for the purpose of generating electricity on-site.  After the digestion is complete the cell contents will be excavated, cured and used as compost.  Testing will be conducted to ensure the compost meets applicable standards for on-site use as a landfill final cover vegetative soil layer and off-site use as an agricultural or horticultural soil amendment.  Although the project is constructed at a landfill, this is not a waste disposal technology.  Rather, it is an anaerobic digester designed for processing clean source-separated organic materials at a landfill site and converting them to electricity and compost.  By designing an anaerobic digester on top of a lined landfill, the underlying groundwater is better protected and the project requires less capital cost, which should make this a more cost effective project by utilizing an on-site gas collection facility and other liquid and gas collection piping.  
The main goal of the project is to demonstrate the technical and economic feasibility of this landfill-based anaerobic digester.  To this end, the project will quantify the economic and material inputs/outputs of the process (including emissions); quantify permitting, construction, and operating costs; analyze quality and economic value of decomposition products (gas and compost); and compare estimated construction and operating costs to the cost of other forms of organics processing systems with the least amount of emissions. 

II.
WORK TO BE PERFORMED
Under the scope of work the Contractor is to build an anaerobic digestion cell with the approximate dimensions of 100’x 200’x 20’high. The cell is to be filled with clean, ground, source-separated green waste collected from Yolo and Sacramento Counties.  After filling, the cell will be monitored, water will be added and re-circulated, and the gas collected for generation of electricity.  

All inputs and outputs will be monitored.  At the end of the process, the cell contents will be aerated, completely excavated, cured and used as compost.  From the collected data, the Contractor will prepare a report which will include an economic analysis of the project and a comparison of the technology to other organic materials processing techniques used in the State.  

III.
TASKS IDENTIFIED

Under this agreement, the Contractor agrees to construct and demonstrate an organic waste anaerobic digestion demonstration project. Before implementing the demonstration project the Contractor shall obtain all necessary regulatory approvals for the project.

Task 1. Design and Construction 
Contractor will prepare design and specifications for constructing a landfill-based anaerobic digestion demonstration project.  The construction of the anaerobic digester will occur on top of an inactive area of the landfill at the Yolo County Central Landfill.  The cell below the area (WMU6 D-phase II) is lined with 60 mil High Density Polyethylene (HDPE) liner and overlaid with an operating layer of shredded tires and 30 feet of waste.  The anaerobic digester will be constructed on top of the existing one foot of intermediate soil cover.  A liquid collection system will be installed prior to the introduction of green waste.   The gas recovery system and leachate re-circulation system will also be installed during the filling process which is expected to take 4-6 months.  After the cell is filled with source-separated clean green waste the cell will be capped and monitored.
Task 2. Operation, Monitoring and Analysis

After the construction, the anaerobic digester cell will be sealed and water will be added and re-circulated to the organic waste to speed up the anaerobic decomposition and methane production.  Gases will be extracted and piped to an on-site landfill gas-to-energy facility for electricity production.  The total amount of liquids added and gas collected will be measured using flow meters. The temperature and moisture of the pile will be monitored continuously. Liquid samples will be monitored for pH and other nutrients regularly for at least 6 to 9 months during the anaerobic digestion phase. Primarily, analysis of the leachate and gas samples will be done on-site, but some will be sent to outside laboratories for testing.

Task 3. Compost Recovery and Testing

Once the anaerobic phase of the project has reached near completion, the system will be aerated using an air injection and removal system installed during the filling phase, which was partially used for methane gas collection. Gases removed will be pumped to a biofilter to treat Volatile Organic Compounds (VOCs) and methane gas prior to venting out to the atmosphere. Gas temperature and cell temperature will be monitored to ensure composting temperature has been reached. Air injection will be adjusted to ensure uniform distribution of air and aerobic decomposition in all areas of the cell.  Once cell contents stabilize the cell will be opened and the contents excavated, screened and cured to produce a marketable compost product.   The excavated materials will be tested using the US Compost Council testing protocol (Seal of Testing Assurance) and compared to other compost products produced by composters in the State.  The agronomic benefits and marketability of the compost will be assessed and the product value will be determined for use in horticultural and agricultural projects. 

Task 4. Final Report

At the completion of the project, a report will be prepared and delivered to the CIWMB contract manager. The report will include a technical description of construction and monitoring results of the project. The Contractor will also report on costs to build, operate and monitor the demonstration project. The report will discuss the technical and economic viability of this type of digestion process as compared to other methods of organic waste management in practice throughout the State.

Project Budget

The total cost of the project is estimated at $270,500, of which the CIWMB’s portion shall not exceed $200,000.  The Contractor will ensure funding for all project-related costs exceeding $200,000.  

Breakdown of estimated costs per task is as follows:
Task 1- total $139,500 (CIWMB portion not to exceed $116,780)
Task 2- total $91,000 (CIWMB portion not to exceed $59,050)

Task 3-total $10,000 (CIWMB portion not to exceed $5,000)

Task 4-total $30,000 (CIWMB portion not to exceed $19,170)

IV.
CONTRACT/TASK TIME FRAME

All tasks are subject to CIWMB contract manager’s approval. 
It is estimated that the permitting for this project will be completed by March 2007.

Task 1. Design and Construction- Design for the project will begin shortly before permitting in January 2007 and construction will start as soon as weather allows in May 2007.  Filling of the cell will take about 6 months.  Cover and gas collection system installation will be complete by November 2007.  

Task 2. Operation, Monitoring and Analysis- Anaerobic operation, monitoring and analysis of the cell will start in December 2007 and it is expected to take about 6 to 9 months (May-August 2008). 
Task 3. Compost Recovery and Testing- Once the anaerobic phase of the project has reached near completion the cell will be operated aerobically for at least one month.  The cell will be opened and the contents excavated and screened in September 2008. The excavated materials will be tested using the US Compost Council testing protocol in October 2008.
Task 4. Final Report- Draft final report will be prepared for CIWMB contract manager’s review by December 2008. Once the Contractor receives CIWMB contract manager’s comments, the Contractor will revise the draft final report and submit it to the CIWMB contract manager within two weeks. The final report is subject to CIWMB contract manager’s approval.
V.
COPYRIGHT PROVISION 
The contractor shall establish for the Board good title in all copyrightable and trademarkable materials developed as a result of this Scope of Work.  Such title shall include exclusive copyrights and trademarks in the name of the State of California, California Integrated Waste Management Board
VII.
WASTE REDUCTION AND RECYCLED-CONTENT PRODUCT PROCUREMENT
In the performance of this Agreement, Contractor shall use recycled content, used or reusable products, and practice other waste reduction measures where feasible and appropriate.

Recycled Content Products:  All products purchased and charged/billed to the CIWMB to fulfill the requirements of this contract shall be Recycled Content Products (RCPs), or used (reused, remanufactured, refurbished) products.  All RCPs purchased or charged/billed to the CIWMB to fulfill the requirements of the contract shall have both the total recycled-content (TRC) and the postconsumer content (PC) clearly identified on the products.  Specific requirements for the aforementioned purchases and identification are discussed in the Terms and Conditions of the Contractual Agreement under Recycled-Content Product Purchasing and Certification.

The Contractor should, at a minimum, ensure that the following issues are addressed, as applicable to the services provided:

A. WRITTEN DOCUMENT PROVISION  
All documents and/or reports drafted for publication by or for the Board in accordance with this contract shall adhere to the Board’s Guidelines For Preparing CIWMB Reports (available upon request) and shall be reviewed by the Board’s Contract Manager in consultation with one of the Board’s editors.  

In addition, these documents and/or reports shall be printed double-sided on one hundred percent (100%) recycled-content paper.  Specific pages containing full-color photographs or other ink-intensive graphics may be printed on photographic paper.  The paper should identify the postconsumer recycled content of the paper (i.e., “printed on 100% postconsumer paper”).  When applicable, the contractor shall provide the contract manager with an electronic copy of the document and/or report for the Board’s uses.

To the greatest extent possible, soy ink instead of petroleum-based inks should be used to print all documents
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