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WORK STATEMENT
		

TECHNICAL TASK LIST

	Task #
	CPR
	Task Name 

	1
	N/A
	Administration

	2
	X
	Design Development and Construction Drawings for the Biodigester and Biogas Cleanup Facility

	3
	
	Bioenergy Performance Evaluation and Assessment



KEY NAME LIST

	Task #
	Key Personnel
	Key Subcontractor(s)
	Key Partner(s)

	1
	Sid England, UC Davis
	HDR Engineering
	West Village Partnership, LLC (WVCP)

	2
	Kurt Wengler, UC Davis Ardie Dehghani, UC Davis
Sid England, UC Davis 
Ruihong Zhang, UC Davis
	HDR Engineering
	WVCP

	3
	Ruihong Zhang, UC Davis
Sid England, UC Davis
	None
	WVCP



GLOSSARY
Specific terms and acronyms used throughout this scope of work are defined as follows:

	Term/ Acronym
	Definition

	APS
	Anaerobic Phased Solids

	CPR
	Critical Project Review

	CRED
	Community Renewable Energy Deployment

	DOE
	U.S. Department of Energy

	PIER
	Public Interest Energy Research

	RD&D
	Research, Development and Demonstration

	Recipient
	The Regents of the University of California on behalf of UC Davis

	TS
	Total Solids

	UC Davis
	University of California, Davis

	WTRE
	Waste-to-Renewable Energy

	WVCP
	West Village Community Partnership, LLC

	WVEI
	West Village Energy Initiative

	ZNE
	Zero Net Energy



Problem Statement:
The goal of the U.S. Department of Energy (DOE) Community Renewable Energy Deployment (CRED) Project (DE-FOA-0000122) is to deploy an advanced on-site Waste-to-Renewable Energy (WTRE) system to serve all or a portion of a large-scale mixed-use community development.  This WTRE system would be built within the University of California, Davis (UC Davis) campus and combined with other components of the West Village Energy Initiative (WVEI).  The WVEI incorporates an array of on-site renewable energy generation resources, Deep Energy Conservation Measures, and Smart Grid integrating equipment to enable the ground–breaking demonstration of Zero Net Energy (ZNE) community development, a model for other such communities that can inform evolving state and federal energy policies.  

UC Davis sought funding for critical components of the WTRE system within the DOE Deployment Project, including:

· Community Waste Receiving and Handling Facility with integrated Outreach Center;
· Anaerobic Phased Solids (APS) Digester, which will create onsite renewable biogas from waste; 
· Bio-methane Upgrade System, which will remove hydrogen sulfide (H2S), carbon dioxide (CO2) and other impurities; and
· Measuring, Monitoring and Verification Equipment, to validate WTRE system performance.

Construction and operation of the WTRE system assets are critical components of plans to meet the community’s ZNE goal.  The goal would be to use the gas produced by the biodigester to power a fuel cell.  This power would serve as baseline power for West Village (WV), produced 24 hours per day, 7 days per week regardless of season or weather and would complement solar photovoltaic panels as the principal source of electricity for WV at night and during overcast conditions.

To maximize the potential that an operating biodigester will be constructed, preliminary planning and feasibility analysis under the DOE CRED grant also will investigate other potential uses for biogas produced by a biodigester at UC Davis.  These uses could include using biogas at existing campus facilities, generating electricity for use by the campus, cleaning and injecting the biogas into the campus distribution grid, or using the biogas as a transportation fuel.  Including this analysis in the preliminary planning might present viable options if the goal of using the biogas as part of the WV project is not feasible for economic, technical, or regulatory reasons.

Funding awarded to UC Davis under DE FOA-0000122 was sufficient to complete design development, fund the environmental review, possibly complete construction drawings, and possibly partially fund construction.  Public Interest Energy Research (PIER) funding for this project would supplement the early stages of this process allowing a larger portion of DOE funds to be spent on actual construction.  In addition, the DOE funding did not include funding to evaluate the technical performance of the overall WTRE system including the biodigester and the biogas cleanup components of the WTRE system.  These components include the biodigester and the biogas cleanup facility.  This evaluation is critical to understanding one of the first large-scale biogas systems in California and to facilitate the design and deployment of additional facilities in the future.

Goals of the Agreement: 
The goals of this Agreement are to: (1) help remove barriers that prevent the deployment of biogas as a commercially and environmentally viable means for generation of renewable energy in California and beyond; (2) assist in making UC Davis West Village one of the first ZNE communities in the United States; and (3) facilitate the construction and operation of an operating biodigester.

Objectives of the Agreement:
The objective of this Agreement is to complete design development and construction drawings for the biodigester and biogas cleanup facility (DOE FOA-0000122 tasks 3.9, 5.5 and 5.6) and to support research funding to evaluate the overall system and biogas cleanup performance at this relatively large scale production facility.

Product Guidelines:
For complete product guidelines, refer to Section 5 in the Terms and Conditions.
[bookmark: _GoBack]
TASK 1 ADMINISTRATION

Task 1.1 Attend Kick-off Meeting 

The goal of this task is to establish the lines of communication and procedures for implementing this Agreement.

The Recipient shall:
· Attend a “Kick-Off” meeting with the Commission Project Manager, the Grants Officer, and a representative of the Accounting Office.  The Recipient shall bring its Project Manager, Agreement Administrator, Accounting Officer, and others designated by the Commission Project Manager to this meeting.  The administrative and technical aspects of this Agreement will be discussed at the meeting. Prior to the kick-off meeting, the Commission Project Manager will provide an agenda to all potential meeting participants.

The administrative portion of the meeting shall include, but not be limited to, the following:
1. Discussion of the terms and conditions of the Agreement
1. Discussion of Critical Project Review (Task 1.2)
1. Match fund documentation (Task 1.6)
1. Permit documentation (Task 1.7)

The technical portion of the meeting shall include, but not be limited to, the following:
1. The Commission Project Manager’s expectations for accomplishing tasks described in the Scope of Work
1. An updated Schedule of Products
1. Discussion of Progress Reports (Task 1.4)
1. Discussion of Technical Products (Product Guidelines located in Section 5 of the Terms and Conditions)
1. Discussion of the Final Report (Task 1.5)

The Commission Project Manager shall designate the date and location of this meeting.

Recipient Products:
· Updated Schedule of Products (no draft)
· Updated List of Match Funds (no draft)
· Updated List of Permits (no draft)

Commission Project Manager Product:
· Kick-Off Meeting Agenda (no draft)

Task 1.2 Critical Project Review (CPR) Meetings

The goal of this task is to determine if the project should continue to receive Energy Commission funding to complete this Agreement and to identify any needed modifications to the tasks, products, schedule or budget.

CPRs provide the opportunity for frank discussions between the Energy Commission and the Recipient.  CPRs generally take place at key, predetermined points in the Agreement, as determined by the Commission Project Manager and as shown in the Technical Task List above. However, the Commission Project Manager may schedule additional CPRs as necessary, and any additional costs will be borne by the Recipient.

Participants include the Commission Project Manager and the Recipient and may include the Commission Grants Officer, the PIER Program Team Lead, other Energy Commission staff and Management as well as other individuals selected by the Commission Project Manager to provide support to the Energy Commission.

If DOE is conducting similar meetings, the Recipient shall notify and invite the Commission project manager to participate, either by teleconference or by actual meeting attendance. The DOE required meetings can be used in place of the Commission’s CPR meetings, at the discretion of the Commission Project Manager. 

The Commission Project Manager shall:
1. Determine the location, date, and time of each CPR meeting with the Recipient. These meetings generally take place at the Energy Commission, but they may take place at another location.
1. Send the Recipient the agenda and a list of expected participants in advance of each CPR.  If applicable, the agenda shall include a discussion on both match funding and permits.
1. Conduct and make a record of each CPR meeting.  One of the outcomes of this meeting will be a schedule for providing the written determination described below.
1. Determine whether to continue the project, and if continuing, whether or not modifications are needed to the tasks, schedule, products, and/or budget for the remainder of the Agreement.  Modifications to the Agreement may require a formal amendment (please see the Terms and Conditions). If the Commission Project Manager concludes that satisfactory progress is not being made, this conclusion will be referred to the Energy Commission’s Research, Development and Demonstration (RD&D) Policy Committee for its concurrence.
1. Provide the Recipient with a written determination in accordance with the schedule. The written response may include a requirement for the Recipient to revise one or more product(s) that were included in the CPR.  


The Recipient shall:
1. Prepare a CPR Report for each CPR that discusses the progress of the Agreement toward achieving its goals and objectives.  This report shall include recommendations and conclusions regarding continued work of the projects.  This report shall be submitted along with any other products identified in this scope of work.  The Recipient shall submit these documents to the Commission Project Manager and any other designated reviewers at least 15 working days in advance of each CPR meeting.
1. Present the required information at each CPR meeting and participate in a discussion about the Agreement.
1. Recipient will provide copies of any DOE correspondence (emails, reports, letters, etc.) that relate to the project status. This includes copies of project performance reviews on Recipient work and summaries and results of project review meetings with DOE.

Commission Project Manager Products:
1. Agenda and a list of expected participants (no draft)
1. Schedule for written determination (no draft)
1. Written determination(no draft) 

Recipient Product:
· CPR Report(s) (no draft)
· DOE correspondence and reporting (no draft)

Task 1.3 Final Meeting

The goal of this task is to closeout this Agreement. If DOE is conducting a similar final meeting, the Recipient shall notify and invite the Commission project manager to participate, either by teleconference or by actual meeting attendance. The DOE required meeting can be used in place of the Commission’s final meeting, at the discretion of the Commission project manager. However, all items listed in this task will need to be covered in the meeting. 

The Recipient shall:
1. Meet with Energy Commission staff to present the findings, conclusions, and recommendations.  The final meeting must be completed during the closeout of this Agreement.

This meeting will be attended by, at a minimum, the Recipient, the Commission Grants Office Officer, and the Commission Project Manager.  The technical and administrative aspects of Agreement closeout will be discussed at the meeting, which may be two separate meetings at the discretion of the Commission Project Manager.

The technical portion of the meeting shall present an assessment of the degree to which project and task goals and objectives were achieved, findings, conclusions, recommended next steps (if any) for the Agreement, and recommendations for improvements. The Commission Project Manager will determine the appropriate meeting participants.

The administrative portion of the meeting shall be a discussion with the Commission Project Manager and the Grants Officer about the following Agreement closeout items:
1. What to do with any equipment purchased with Energy Commission funds (Options)
1. Energy Commission’s request for specific “generated” data (not already provided in Agreement products)
1. Need to document Recipient’s disclosure of “subject inventions” developed under the Agreement
1. “Surviving” Agreement provisions, such as repayment provisions and confidential Products
1. Final invoicing and release of retention
1. Prepare a schedule for completing the closeout activities for this Agreement.
1. Copies of all correspondence and reports discussing DOE’s findings on the project, and future disposition of the project, if applicable. When directed by the Commission project manager, recipient will provide copies of any DOE correspondence (emails, reports, letters, etc.) that relate to project performance.

Products:
· Written documentation of meeting agreements (no draft)
· Schedule for completing closeout activities (no draft)
· DOE correspondence on project findings and results (no draft) 

Task 1.4 Quarterly Progress Reports

The goal of this task is to periodically verify that satisfactory and continued progress is made towards achieving the research objectives of this Agreement on time and within budget.

The objectives of this task are to summarize activities performed during the reporting period, to identify activities planned for the next reporting period, to identify issues that may affect performance and expenditures, and to form the basis for determining whether invoices are consistent with work performed.

With Commission project manager approval, the Recipient can submit a DOE Progress Report in lieu of the required Commission report if contains the information listed in Attachment 1 of the Terms and Conditions.

The Recipient shall:
1. Prepare Quarterly Progress Reports which summarize all Agreement activities conducted by the Recipient for the reporting period, including an assessment of the ability to complete the Agreement within the current budget and any anticipated cost overruns.  Each progress report is due to the Commission Project Manager within 10 days of the end of the reporting period. The recommended specifications for each progress report are contained in Exhibit A, Attachment A-2.
1. Unless otherwise directed by the Commission project manager, each Progress Report must contain any reports made to DOE, including summaries of meetings with DOE, as it that relates to the project outcome and performance. Include names and contacts of DOE representatives.

Product:
· Quarterly Progress Reports (no draft)
· Copies of DOE reporting and meeting summaries (no draft)


Task 1.5 Final Report

The goal of the Final Report is to assess the project’s success in achieving its goals and objectives, advancing science and technology, and providing energy-related and other benefits to California.

The final report shall describe the following at a minimum: a) original purpose, approach, activities performed, results and conclusions of the work done under this Agreement; b)  how the project advanced science and technology to the benefit of California’s ratepayers and the barriers overcome; c) assessment of the success of the project as measured by the degree to which goals and objectives were achieved; d) how the project supported California’s economic recovery  in the near term and number of jobs created or sustained;  e) how the project results will be used by California industry, markets and others; f) projected cost reduction impact and other benefits resulting from the project;  g)  discuss the project budget, including the total project cost and all the funding partners and their cost share; h) discuss how the  Energy Commission  funding  was spent on the project, including any unique products and benefits; i) observations, conclusions and recommendations for further RD&D projects and improvements to the PIER project management process.
 
If a final report is required by DOE, the Recipient will include a copy of it along with the Energy Commission’s final report requirements.  In addition, the Recipient shall submit the draft final DOE report to the Energy Commission for review at the same time it submits it to DOE.  

The Final Report shall be a public document.  If the Recipient has obtained confidential status from the Energy Commission and will be preparing a confidential version of the Final Report as well, the Recipient shall perform the following activities for both the public and confidential versions of the Final Report.

The Recipient shall:
1. Provide a draft copy of the Final Report including a copy of the draft submitted to the U.S. DOE in response to the American Recovery and Reinvestment Act Funding Opportunity Notice for which an award was received. The Final Report must be completed on or before the end of the Agreement Term.
1. Submit written correspondence from DOE regarding acceptance of the final report.

Products:
· Draft Final Report, including a copy of the draft report submitted to DOE
· Final Report, including a copy of the final report submitted to DOE
· Written correspondence from DOE regarding acceptance of final report (no draft) 

Task 1.6 Identify and Obtain Matching Funds

The goal of this task is to ensure that the match funds planned for this Agreement are obtained for and applied to this Agreement during the term of this Agreement.

The costs to obtain and document match fund commitments are not reimbursable through this Agreement. Although the PIER budget for this task will be zero dollars, the Recipient may utilize match funds for this task. Match funds shall be spent concurrently or in advance of PIER funds for each task during the term of this Agreement. Match funds must be identified in writing and the associated commitments obtained before the Recipient can incur any costs for which the Recipient will request reimbursement. 

The Recipient shall:
· Prepare a letter documenting the match funding committed to this Agreement and submit it to the Commission Project Manager at least 2 working days prior to the kick-off meeting. The letter needs to identify the following at a minimum:
0. Amount of each cash match fund, its source, including a contact name, address and telephone number and the task(s) to which the match funds will be applied.
0. Amount of each in-kind contribution, a description, documented market or book value, and its source, including a contact name, address and telephone number and the task(s) to which the match funds will be applied.  If the in-kind contribution is equipment or other tangible or real property, the Recipient shall identify its owner and provide a contact name, address and telephone number, and the address where the property is located.
1. Provide a copy of the letter of commitment from an authorized representative of each source of cash match funding or in-kind contributions that these funds or contributions have been secured.
1. Discuss match funds and the implications to the Agreement if they are reduced or not obtained as committed, at the kick-off meeting. If applicable, match funds will be included as a line item in the progress reports and will be a topic at CPR meetings.
1. Provide the appropriate information to the Commission Project Manager if during the course of the Agreement additional match funds are received.
1. Notify the Commission Project Manager within 10 days if during the course of the Agreement existing match funds are reduced. Reduction in match funds must be approved through a formal amendment to the Agreement and may trigger an additional CPR.

Products:
1. A letter regarding match funds (no draft)
1. Copy(ies) of each match fund commitment letter(s) (no draft)  
1. Letter(s) for new match funds (if applicable) (no draft)
1. Letter that match funds were reduced (if applicable) (no draft)

Task 1.7 Identify and Obtain Required Permits

The goal of this task is to obtain all permits required for work completed under this Agreement in advance of the date they are needed to keep the Agreement schedule on track. 

Permit costs and the expenses associated with obtaining permits are not reimbursable under this Agreement.  Although the PIER budget for this task will be zero dollars, the Recipient shall budget match funds for any expected expenditures associated with obtaining permits.  Permits must be identified in writing and obtained before the Recipient can make any expenditures for which a permit is required.

The Recipient shall:
1. Prepare a letter documenting the permits required to conduct this Agreement and submit it to the Commission Project Manager at least 2 working days prior to the kick-off meeting. If there are no permits required at the start of this Agreement, then state such in the letter. If it is known at the beginning of the Agreement that permits will be required during the course of the Agreement, provide in the letter:
· A list of the permits that identifies the:
· Type of permit
· Name, address and telephone number of the permitting jurisdictions 
· or lead agencies
· The schedule the Recipient will follow in applying for and obtaining these permits.
1. Discuss the list of permits and the schedule for obtaining them at the kick-off meeting and develop a timetable for submitting the updated list, schedule and the copies of the permits.  The implications to the Agreement if the permits are not obtained in a timely fashion or are denied will also be discussed.  If applicable, permits will be included as a line item in the Progress Reports and will be a topic at CPR meetings.
1. If during the course of the Agreement additional permits become necessary, provide the appropriate information on each permit and an updated schedule to the Commission Project Manager.
1. As permits are obtained, send a copy of each approved permit to the Commission Project Manager.
1. If during the course of the Agreement permits are not obtained on time or are denied, notify the Commission Project Manager within 10 days.  Either of these events may trigger an additional CPR.

Products:
1. Letter documenting the permits or stating that no permits are required (no draft)
1. A copy of each approved permit (if applicable) (no draft)
1. Updated list of permits as they change during the term of the Agreement (if applicable) (no draft)
1. Updated schedule for acquiring permits as changes occur during the term of the Agreement (if applicable) (no draft)


TECHNICAL TASKS

TASK 2 Design Development and Construction Drawings for the Biodigester and Biogas Cleanup Facility

The goal of this task is to supplement funding provided by the DOE for the UC Davis WVEI Community Renewable Energy Deployment Project (DOE FOA-0000122) for the completion of design development and construction drawings for the biodigester and biogas cleanup facility portion of the WTRE system.  

The Recipient shall:
· Prepare the design development drawing for the biodigester and biogas cleanup facility.
· Prepare the construction drawings for the biodigester and biogas cleanup facility.
· Prepare CPR Report per Task 1.2.

Products:
· Design development drawing (no draft) 
· Construction drawings (no draft)  
· CPR Report (no draft)  

TASK 3 Bioenergy Performance Evaluation and Assessment

The goal of this task is to provide the data collection, analysis and reporting on the technical and economic performance of the new bioenergy facility at the West Village WTRE facility.  During the start up and operation of the bioenergy facility, researchers will collect technical data and information to evaluate the performance of all the processes and overall biogas system to assess the conversion efficiencies of biomass to biogas fuel and other products and perform energy balance analysis and mass balances for solids, water and nutrient and salt elements contained in the biomass feedstock.  Researchers will also collect and analyze operational data to evaluate the technical performance of the biogas cleaning process to determine its efficacy.

The Recipient shall:  
Determine the average characteristics and variability of various biomass feedstock delivered to and processed by the bioenergy facility over a 9-month period. Evaluate the technical and economic performance of this new bioenergy facility for conversion of biomass feedstock into biogas fuel, compost, and liquid fertilizer products.  Evaluate the performance of the biogas cleaning process.
· Collect samples of biomass materials delivered to and processed by the bioenergy facility and residual solid and liquid products from the bioenergy facility and analyze the following characteristics:
· Moisture content 
· Total Solids (TS) and Volatile Solids (VS) content
· Carbon to nitrogen ratio (C/N)
· Nutrients (nitrogen, phosphorus, potassium, sulfur)
· Salt elements (chloride, sodium, calcium, magnesium)
· Heavy metals
· Bulk density
· Collect and analyze the operational performance data of all the processes and equipment, which include but are not limited to: 
· Biomass feedstock preprocessing
· Anaerobic digesters 
· Anaerobic digester effluent treatment
· Composting
· Biogas cleaning and delivery 
· Determine biomass solids conversion (% total solids and volatile solids); biogas and methane yield (ft3/ton total solids fed); biogas and methane production rate of anaerobic digesters (ft3/ft3-day); nutrient and water recovery efficiencies; and composition and quality of compost and liquid fertilizer products. 
· Determine the mass, energy flow, and energy requirements of all the processes and equipment used in the system. 
· Analyze the costs and revenues of the bioenergy facility and assess the economic performance of the bioenergy facility.
· Sample and analyze the biogas composition through each of the biogas cleaning steps and assess the performance of each biogas cleaning process. The biogas composition includes: methane, carbon dioxide, hydrogen, hydrogen sulfide, ammonia, moisture, and selected organic compounds including heavy hydrocarbons.
· Determine the average composition and variability of biogas fuel delivered to the fuel cell station.
· Prepare a Feedstock and Residue Characteristics Database Report. 
· Prepare a Feedstock and Residual Characterization Report.
· Prepare a Technical Report on the overall performance of the system including the biogas cleanup system.  The report will include all the technical performance data and analysis results performed in this Task.


Products:
· Feedstock and Residue Characteristics Database Report (no draft)
· Feedstock and Residual Characterization Report (no draft)
· Technical Report (no draft)
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