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GLOSSARY

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

	Term/ Acronym
	Definition

	ARRA
	American Recovery and Reinvestment Act of 2009

	Energy Commission
	California Energy Commission 

	FARC
	U.S. Department of Energy’s Federal Assistance Reporting Checklist

	CPR
	Critical Project Review

	DOE
	U.S. Department of Energy

	HEV
	Hybrid Electric Vehicles

	PIER
	Public Interest Energy Research

	RD&D
	Research, Development and Demonstration


Problem Statement:
Hundreds of millions of dollars worth of strategic minerals such as lithium, manganese and potassium flow annually through geothermal power plants without being captured. These minerals could be extracted from geothermal fluids after power production and sold to increase revenues while allowing the geothermal operator to maintain the same electrical generation. 
Simbol, Inc. (the “Recipient”) has developed the core processes for lithium extraction (silica management, lithium extraction) and tested the processes in bench-scale tests, a laboratory-scale pilot and a six gallon per minute demonstration plant which ran in a lab with a feed of synthetic geothermal brine. However, the lithium extraction demonstration plant and the production of commercial quality lithium carbonate and lithium hydroxide (purification, conversion, drying and packaging) must be demonstrated using live brine from an operating geothermal power plant. This is a critical step towards commercialization because it will help the Recipient acquire sufficient operating data to justify and invite conventional bank financing of follow-on commercial scale plants. Demonstration plant operation is required to produce product samples for market qualification, optimize the processing technology, update the process economics, and design a commercial-scale plant.
Goals of the Agreement:

The goal of this Agreement is to demonstrate that marketable lithium carbonate can be produced economically from Salton Sea geothermal brines. This Agreement supplements the Recipient’s American Recovery and Reinvestment Act of 2009 (ARRA) award under the U.S. Department of Energy’s (DOE’s) Geothermal Technologies Program Funding Opportunity Announcement (DE-FOA-0000075).  This Agreement funds only Tasks 1 (Administration) and 6 (Lithium Extraction Field Pilot).  
Objectives of the Agreement:

The objective of this Agreement is to:

· Operate a six gallon per minute lithium extraction demonstration plant to produce a lithium-rich solution from brine at a geothermal power plant, and convert the solution to lithium carbonate and lithium hydroxide products.
The objectives of the Recipient’s DOE award (inclusive of the objective above) are to:
· Conduct laboratory pilot testing of the system to produce high purity lithium carbonate and lithium hydroxide from the lithium-rich solution.
· Identify next generation technologies for extracting dissolved silica from geothermal brines that minimize waste and have economic advantage over existing technology.
· Convert first generation silicate precipitate into a product that can be sold, or at least is not hazardous.
· Develop new materials for lithium extraction that have economic advantage over existing technology.
· Determine if lithium carbonate, electrolytic manganese dioxide, and other geothermal products produced during this project can be used as feedstock in the manufacture of cathode compounds for lithium-ion batteries.
· Conduct laboratory testing of new techniques to extract potassium, manganese and zinc from geothermal brines.
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 agend
· Discussion of the terms and conditions of the Agreement

· Discussion of Critical Project Review (Task 1.2)

· Match fund documentation (Task 1.6)

· Permit documentation (Task 1.7)

The technical portion of the meeting shall include, but not be limited to, the following:

· The Commission Project Manager’s expectations for accomplishing tasks described in the Scope of Work

· An updated Schedule of Products

· Discussion of Progress Reports (Task 1.4)

· Discussion of Technical Products (Product Guidelines located in Section 5 of the Terms and Conditions)

· 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 Public Interest Energy Research (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:

· 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.

· 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.

· 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.

· 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.

· 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:

· 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.
· Present the required information at each CPR meeting and participate in a discussion about the Agreement.

· 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:

· Agenda and a list of expected participants (no draft)
· Schedule for written determination (no draft)
· 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:

· 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:

· What to do with any equipment purchased with Energy Commission funds (Options)

· Energy Commission’s request for specific “generated” data (not already provided in Agreement products)

· Need to document Recipient’s disclosure of “subject inventions” developed under the Agreement

· “Surviving” Agreement provisions, such as repayment provisions and confidential Products

· Final invoicing and release of retention

· Prepare a schedule for completing the closeout activities for this Agreement.

· 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 DOE Progress Reports in lieu of required Commission reports if they contain the information listed in Attachment 1 of the Terms and Conditions.
The Recipient shall:

· 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.
· Unless otherwise directed by the Commission project manager, each Progress Report must contain any reports made to DOE, including summaries of meetings with DOE, which relate to the project outcome and performance. Include names and contacts of DOE representatives.

Products:

· 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.  If DOE does not require a final report, the Recipient will submit a Commission final report that contains the information in the paragraph above.  The Project Manager will notify the Recipient of the required format for the report.
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.

With Commission Project Manager approval, the Recipient can submit a DOE Final Report in lieu of a Commission Final Report if it contains the information listed in Task 1.5. 

The Recipient shall:

· Provide the ENERGY COMMISSION copies of the Final Report 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.
· 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:

· 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.

· 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.

· 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.

· 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.

· Provide the appropriate information to the Commission Project Manager if during the course of the Agreement additional match funds are received.

· 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:

· A letter regarding match funds (no draft)
· Copy(ies) of each match fund commitment letter(s) (no draft)
· Letter(s) for new match funds (if applicable) (no draft)
· 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:

· 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.

· 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.

· 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.

· As permits are obtained, send a copy of each approved permit to the Commission Project Manager.

· 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:

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

Only Task 6 will be funded with Energy Commission funds.   DOE and the Recipient will contribute funding to all technical tasks.
TASK 2 EXTRACTION OF SILICA FROM GEOTHERMAL BRINES AND CREATION OF A COMMERCIAL PRODUCT- funded by DOE and the Recipient
The goal of this task is to develop a second generation process to remove silica from geothermal brines prior to lithium extraction in order to protect downstream lithium extraction equipment from scaling. Processes will be tested at bench and then small field pilot scale if warranted, and a colloidal silica product will be generated for market testing.
The Recipient shall:

· Conduct bench scale tests to identify optimum forms of media for extracting dissolved silica from geothermal brines, and then optimize silica stripping and regeneration of the extraction media while minimizing media dissolution.
· Create a colloidal silica product from the silica strip solution and assess whether production of colloidal silica as a marketable product is feasible.
· Conduct an economic evaluation to determine if there is an economic advantage over the Recipient’s existing first generation technology.
· Conduct small field pilot testing at the geothermal test site if at least a 30% economic advantage can be realized.
· Submit a Progress Report to DOE that summarizes the activities in Task 2.  Submit the report to the Commission Project Manager in accordance with Task 1.4.
Products:

· DOE Progress Report for Task 2 (no draft)
TASK 3 CONVERSION OF SILICA PRECIPITATE TO VALUE-ADDED PRODUCT- funded by DOE and the Recipient
The goal of this task is to convert the silica precipitate produced in the Recipient’s first generation silica management technology into a marketable product, or to render it non-hazardous. There may be an undesirable sorption of hazardous elements to the silica precipitate in the Recipient’s first generation technology for silica management, which may make the product hazardous and unmarketable. 

The Recipient shall:

· Collect data needed to assess and understand toxic element chemistry in the silicate precipitate.
· Conduct bench scale tests to identify a process(es) that strips toxic elements and isolates a toxic compound in smaller quantities for disposal.
· Conduct bench scale tests to test chemical processes for dissolving the silica precipitate for injection.
· Conduct an economic evaluation to measure the cost benefit of each process.
· Procure, set up and operate the lab pilot test system to verify operation and obtain data necessary for scale-up if warranted by economic evaluation.
· Conduct bench scale and laboratory pilot testing to precipitate the dissolved silica and iron as a ferric iron phosphate and/or lithium iron phosphate, a feedstock for cathode manufacturing, for market.
· Submit a Progress Report to DOE that summarizes the activities in Task 3.  Submit the report to the Commission Project Manager in accordance with Task 1.4.
Products:

· DOE Progress Report for Task 3 (no draft)
TASK 4 DEVELOPING NEW HIGH CAPACITY SORBENTS FOR LITHIUM EXTRACTION FROM GEOTHERMAL BRINES- funded by DOE and the Recipient
The goal of this task is to create new materials specifically tailored for lithium extraction.  The materials should have significantly improved capacity, efficiency, and operating life and result in lower cost of materials and unit operations.
The Recipient shall:

· Design, synthesize and characterize new sorbents in the laboratory and screen the sorbents by measuring sorption and identifying stripping solution and conditions to remove lithium from sorbent.
· Test new sorbents in bench scale tests using synthetic geothermal brine. 
· Conduct economic evaluation to determine economic advantage over existing technology.
· Conduct field pilot testing of new sorbent(s) at geothermal test site.
· Develop and test lithium-selective material(s) for continuous extraction (as opposed to the inherently discontinuous ion exchange and solvent extraction operations)  and synthesize material(s) in sizes adequate for larger scale testing using synthetic brine samples.
· Conduct laboratory tests to concentrate lithium and produce lithium hydroxide using the material(s).
· Submit a Progress Report to DOE that summarizes the activities in Task 4.  Submit the report to the Commission Project Manager in accordance with Task 1.4.
Products:

· DOE Progress Report for Task 4 (no draft)
TASK 5 PRODUCTION OF LITHIUM HYDROXIDE AND HIGH PURITY LITHIUM CARBONATE- funded by DOE and the Recipient
The goal of this task is to demonstrate a route to lithium hydroxide and high purity lithium carbonate from the lithium stream produced from the Recipient’s lithium extraction process. The Recipient has demonstrated the process at the bench scale, and in this task, a pilot plant will be built and operated in the laboratory to further develop the process prior to taking it into the field (Task 6).
The Recipient shall:

· Design laboratory pilot, purchase components, build pilot, and debug operation.
· Optimize operations of pilot in stages.
· Operate continuously for periods of 8, 24 and 120 hours in order to generate sufficient confidence in the process operation to appropriately operate the process at the field pilot scale using live brine, and to generate product samples.
· Submit a Progress Report to DOE that summarizes the activities in Task 5.  Submit the report to the Commission Project Manager in accordance with Task 1.4.
Products:

· DOE Progress Report for Task 5 (no draft)
TASK 6 LITHIUM EXTRACTION FIELD PILOT- funded by the Energy Commission, DOE, and the Recipient
The goal of this task is to build and operate an integrated field demonstration plant that extracts lithium from Salton Sea geothermal brine and converts it to commercial products using lithium carbonate and lithium hydroxide.
 The plant is located at CalEnergy’s Elmore geothermal power plant in Imperial County, California and uses live geothermal brine. Some lithium conversion activities will take place at Simbol’s facility in Brawley, California.  The Recipient’s first generation processes for the management of silica scaling and the extraction of lithium from geothermal brine are being incorporated into the demonstration plant. The goal of the piloting is to confirm the operability of the process steps, provide product samples for market qualification, and provide design parameters for commercial plants.    
The Recipient shall:

· Operate a field demonstration plant using live geothermal brine at CalEnergy’s Elmore geothermal power plant to demonstrate silica management and lithium extraction (work is ongoing).
· Prepare a Test Plan and operate the plant to demonstrate conversion of lithium to lithium carbonate.  The Test Plan will include but not be limited to the following:
· Subject

· Objectives

· Desired outcome

· Methodology

· Equipment

· Data to be reported
· Prepare a Test Plan and operate the plant to demonstrate the conversion of lithium chloride to lithium hydroxide and electrochemical grade lithium carbonate.  The Test Plan will include but not be limited to the following:
· Subject

· Objectives

· Desired outcome

· Methodology

· Equipment

· Data to be reported
· Submit a Progress Report to DOE that summarizes the activities in Task 6.  Submit the report to the Commission Project Manager in accordance with Task 1.4.
Products:

· Test plan for conversion of lithium to lithium carbonate (no draft)
· Test plan for conversion of lithium chloride to lithium hydroxide and electrochemical grade lithium carbonate (no draft)
· DOE Progress Report for Task 6 (no draft)
TASK 7 ZINC AND MANGANESE EXTRACTION FROM GEOTHERMAL BRINES- funded by DOE and the Recipient
The goal of this task is conduct laboratory tests of the Recipient’s new processes for zinc and manganese extraction from geothermal brines.
The Recipient shall:

· Adapt extraction technologies for geothermal brine to assure adequate yield of zinc and manganese.
· Conduct laboratory tests to identify preferred leachants for dissolving and separating zinc and manganese, and separating contaminants.
· Conduct laboratory tests of processes for removing trace impurities that can interfere with electrowinning.
· Conduct laboratory tests of electrowinning to determine most appropriate current densities and identify additives required to achieve high current efficiency and good morphology of zinc and manganese deposits.
· Conduct economic evaluation to evaluate whether extraction of zinc and manganese from geothermal fluids is viable from a business standpoint.
· Submit a Progress Report to DOE that summarizes the activities in Task 7.  Submit the report to the Commission Project Manager in accordance with Task 1.4.
Products:

· DOE Progress Report for Task 7 (no draft)
TASK 8 GEOTHERMAL LITHIUM CARBONATE, ELECTROLYTIC MANGANESE DIOXIDE AND OTHER GEOTHERMAL PRODUCTS AS PRECURSORS IN THE MANUFACTURE OF LITHIUM-ION CATHODE MATERIALS- funded by DOE and the Recipient
The goal of this task is to determine if geothermal lithium carbonate, electrolytic manganese dioxide, and other geothermal products can be used as feedstock in the manufacture of cathode compounds such as lithium manganese spinels and lithium iron phosphate for lithium ion batteries in high power and high energy applications. LiMn2O4 has been extensively investigated as the cathode of choice for lithium batteries for Hybrid Electric Vehicles (HEV) and 10 mile Plug-in Hybrid Electric Vehicles. This task will be conducted by Argonne National Laboratory.
The Recipient shall:

· Identify impurities in geothermal precursors that may affect cathode performance. 
· Use geothermal lithium carbonate and manganese dioxide to make cathode materials. 
· Conduct electrochemical testing of cathode performance, including half-cell studies and full pouch cells created from the geothermal precursors.
· Compare and contrast results for other cathodes.
· Submit a Progress Report to DOE that summarizes the activities in Task 8.  Submit the report to the Commission Project Manager in accordance with Task 1.4.
Products:
· DOE Progress Report for Task 8 (no draft)
TASK 9 POTASSIUM EXTRACTION FROM GEOTHERMAL BRINES- funded by DOE and the Recipient
The goal of this task is to develop technologies to selectively separate potassium from geothermal fluids.  Lab tests will be conducted of candidate technologies to quantify their uptake capacity at high temperatures, their thermal stability, the reversibility of metal complexation and the selectivity for potassium over more abundant metal ions.
The Recipient shall:

· Identify potential technologies for potassium extraction and prioritize for testing. 
· Conduct batch laboratory testing of media to selectively capture potassium, evaluating extraction efficiency and extraction selectivity.
· Conduct batch laboratory testing of techniques to selectively extract potassium from media without destroying the scavenger.
· Conduct bench scale tests of most promising media. 
· Conduct economic evaluation to evaluate whether potassium extraction from geothermal fluids is viable from a business standpoint.
· Submit a Progress Report to DOE that summarizes the activities in Task 9.  Submit the report to the Commission Project Manager in accordance with Task 1.4.
Products:

· DOE Progress Report for Task 9 (no draft)
TASK 10 DOE PROJECT MANAGEMENT AND REPORTING- funded by DOE and the Recipient
The goal of this task is to ensure that the project is properly planned, organized and managed to accomplish the Recipient’s scientific and engineering objectives within all constraints of scope, time and budget. Reporting and reviews will be based on DOE requirements.  However, in the event that DOE does not require a final report the Recipient will submit a final Commission report to the Project Manager in accordance with Task 1.5.
The Recipient shall:

· Deliver a Final DOE Report for the entire project (or a Commission report in the event that a final DOE Report is not required). 
· Deliver  the following reports and products required by DOE’s Federal Assistance Reporting Checklist (FARC):
· Progress report
· Special status report
· Final scientific/technical report
· Conference papers/proceedings 
· Deliver reports, information and/or products that are requested by DOE but are not required by the FARC.  The reports, information, and products must directly relate to the Recipient’s scientific and engineering objectives within the scope of this Agreement.  
· Deliver reports as required by ARRA Section 1512.
· Attend Annual Peer Review and other meetings as requested by DOE.
Products:

· Final Report
· DOE FARC reports and products (as indicated above)
· Non-FARC DOE reports, information and/or products related to scientific and engineering objectives 
· ARRA Section 1512 reports
� This task also involves construction and operation of a silica management and lithium extraction pilot using synthetic (surrogate) brine in Alameda, CA.  This DOE-funded activity has been completed.
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