



Exhibit A 
SCOPE OF WORK 
TECHNICAL TASK LIST
	Task #
	CPR
	Task Name 

	1
	N/A
	Administration

	2
	
	Tailor Scope of Research to Management Needs

	3
	
	Develop Enhanced Predictive Habitat Suitability Models

	4
	X
	Develop Planning Support Tool to Avoid or Minimize Impacts

	5
	
	Develop Decision Support Tool for the Offset of Impacts

	6
	
	Develop Planning Framework and Tools for Cumulative Impact Assessment


KEY NAME LIST
	Task #
	Key Personnel
	Key Subcontractor(s)
	Key Partner(s)

	1
	Frank Davis, David Stoms—UCSB
	
	

	2
	Frank Davis, David Stoms—UCSB
	Conservation International
	

	3
	Frank Davis—UCSB, Lee Hannah—CI
	Conservation International, USGS
	

	4
	Frank Davis, David Stoms—UCSB
	
	

	5
	Frank Davis, David Stoms—UCSB, Jason Kreitler—USGS
	USGS
	

	6
	Frank Davis, David Stoms—UCSB, Lee Hannah—CI, Jason Kreitler—USGS
	Conservation International, USGS
	


GLOSSARY
Specific terms and acronyms used throughout this work statement are defined as follows:
	Acronym
	Definition

	BLM
	Bureau of Land Management

	CI
	Conservation International

	CPR
	Critical Project Review

	CREZ
	Competitive Renewable Energy Zones

	DRECP
	Desert Renewable Energy Conservation Plan

	EMDS
	Ecosystem Management Decision Support

	Energy Commission
	
California Energy Commission

	ERI
	Earth Research Institute, University of California Santa Barbara

	GIS
	Geographic Information System

	M
	Meter

	NEPA
	National Environmental Policy Act

	NGO
	Non-governmental organization

	REAT
	Renewable Energy Action Team

	RETI
	Renewable Energy Transmission Initiative

	REZ
	Renewable Energy Zone

	TNC
	The Nature Conservancy

	UCC.1
	Uniform Commercial Code (Financing Statement)

	UCSB
	University of California Santa Barbara

	USGS
	United States Geological Survey

	WGA
	Western Governors’ Association


Problem Statement
Burgeoning interest in development of renewable energy projects in the California Desert and elsewhere is raising alarms about the potential impacts on biological resources. Many areas of high energy potential are in fragile environments that are easily disturbed and hard to restore. Our understanding of impacts of energy projects and associated infrastructure is still in its infancy (Western Governors’ Association 2008). Utility scale solar projects, having less of an implementation track record than wind, have potential impacts that are garnering increasing attention: habitat loss; alteration of water sources; elimination of crucial seasonal habitats; habitat fragmentation; disruption of movement patterns and connectivity and loss of gene flow; avoidance of project areas due to noise or human activity; invasive species that take advantage of disturbed sites; wildlife mortality on service roads; collisions or electrocutions from new transmission lines; or increasing predation as a result of additional prey perches on powerline poles (Western Governors’ Association (WGA) 2008). 
Improvement in understanding is needed both about habitat-related effects and about cumulative impacts.  Improved habitat suitability models and planning tools can help overcome major obstacles in the regulatory planning process. The models need to go beyond compilations of existing data layers to suggest habitat importance for multiple species, at fine scales and incorporating possible influences of climate change. The planning tools needed capitalize on these modeling advances and facilitate assessments of connectivity, change synergies and cumulative impacts.  
The many planning processes for renewable energy in the California Deserts have compiled a large number of relevant Geographic Information System (GIS) data layers. Groups have also developed many criteria that in principle will avoid or minimize biological impacts. One of the major research needs is for greater synthesis to convert these data into useful information for stakeholders. For example, the criteria for prioritizing renewable energy sites with minimal impact are not completely operational at this time. Additional spatial analysis is needed to generate maps of many of the criteria. Then a multicriteria analysis method is needed to aggregate the set of criteria maps through best available science into a map of overall suitability map for ranking Competitive Renewable Energy Zones (CREZ)’s. 
Merely overlaying maps of solar project sites on biological resources is inadequate to assess cumulative impacts because that only quantifies habitat loss. A more nuanced approach is needed that accounts for loss of habitat quality, connectivity, and other dimensions of species’ habitat requirements and behavior. In addition, the impacts of climate change and urban expansion must be taken into account in such assessments. 
Applications for solar and other renewable energy development projects are being submitted at an unprecedented rate. Among the logistical issues facing decision makers in responding to these applications is the need for a consistent, defensible assessment of cumulative impacts. Lacking a good framework for this will delay the implementation of urgently-needed renewable energy projects and increase the likelihood of appeals that the assessments were inadequate. This proposed project has been designed to fill this critical need.
Goals of the Agreement
The goal of this Agreement is to create a practical framework for assessing cumulative biological impacts caused by new solar energy projects throughout the California Desert ecoregions.
Objectives of the Agreement
The objectives of this Agreement are to:
· Develop a framework for conducting cumulative impacts assessment of solar energy projects and their interaction with future urban growth and climate change and adaptation.
· Develop a spatial multicriteria model for avoiding or minimizing impacts (siting criteria). 
· Develop methods and data for offsetting impacts. 
· Enhance habitat suitability models to predict the distributions of special-status plants and animals and sensitive plant communities so that models are responsive to the cumulative changes from solar energy development, climate change, and urban growth. 
This proposed project will contribute a framework for consistent, defensible assessment of the cumulative impacts of solar energy projects on biological resources of the California deserts. The framework is not designed to block energy projects. Rather the intent is to provide currently-unavailable information to decision makers about the impacts and to steer development projects where impacts can be avoided, minimized, or offset. In other words, the framework proposed here should expedite the deployment of solar energy projects for the benefit of California’s utility customers.
TASK 1.0 ADMINISTRATION
MEETINGS
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 Contractor shall: 
· Attend a “kick-off” meeting with the Commission Contract Manager, the Contracts Officer, and a representative of the Accounting Office.  The Contractor shall bring their Project Manager, Contracts Administrator, Accounting Officer, and others designated by the Commission Contract 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 Contract 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: 
· Terms and conditions of the Agreement
· CPRs (Task 1.2)
· Match fund documentation (Task 1.7)
· Permit documentation (Task 1.8)
The technical portion of the meeting shall include, but not be limited to, the following:
· The Commission Contract Manager’s expectations for accomplishing tasks described in the Scope of Work; 
· An updated Schedule of Deliverables 
· Progress Reports (Task 1.4)
· Technical Deliverables (Task 1.5)
· Final Report (Task 1.6)
The Commission Contract Manager shall designate the date and location of this meeting.
Contractor Deliverables:	
· An Updated Schedule of Deliverables
Commission Contract Manager Deliverables:
· Final Report Instructions
Task 1.2 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 if it should, are there any modifications that need to be made to the tasks, deliverables, schedule or budget. 
CPRs provide the opportunity for frank discussions between the Energy Commission and the Contractor.  CPRs generally take place at key, predetermined points in the Agreement, as determined by the Commission Contract Manager and as shown in the Technical Task List above and in the Schedule of Deliverables. However, the Commission Contract Manager may schedule additional CPRs as necessary, and, if necessary, the budget will be reallocated to cover the additional costs borne by the Contractor, but the overall contract amount will not increase.  
Participants include the Commission Contract Manager and the Contractor, and may include the Commission Contracts Officer, the PIER Program Team Lead, other Energy Commission staff and Management as well as other individuals selected by the Commission Contract Manager to provide support to the Energy Commission.
The Commission Contract Manager shall:
· Determine the location, date and time of each CPR meeting with the Contractor. These meetings generally take place at the Energy Commission, but they may take place at another location.   
· Send the Contractor 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 to modify the tasks, schedule, deliverables and budget for the remainder of the Agreement, including not proceeding with one or more tasks.   If the Commission Contract Manager concludes that the project needs a formal amendment or that satisfactory progress is not being made and the project needs to be ended, these conclusions will be referred to the Commission’s Research, Development and Demonstration Policy Committee for its concurrence.
· Provide the Contractor with a written determination in accordance with the schedule. The written response may include a requirement for the Contractor to revise one or more deliverable(s) that were included in the CPR.  
The Contractor 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 deliverables identified in this Scope of Work.  Submit these documents to the Commission Contract 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. 
Contractor Deliverables:
· CPR Report(s)
· CPR deliverables identified in the Scope of Work
Commission Contract Manager Deliverables: 
· Agenda and a List of Expected Participants
· Schedule for Written Determination
· Written Determination  
Task 1.3 Final Meeting
The goal of this task is to closeout this Agreement.
The Contractor shall:
· Meet with the Energy Commission 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 Contractor, the Commission Contracts Officer, and the Commission Contract 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 Contract Manager.
The technical portion of the meeting shall present findings, conclusions, and recommended next steps (if any) for the Agreement.  The Commission Contract Manager will determine the appropriate meeting participants.
The administrative portion of the meeting shall be a discussion with the Commission Contract Manager and the Contracts Officer about the following Agreement closeout items:
· What to do with any state-owned equipment (Options)
· Need to file UCC.1 form re: Energy Commission’s interest in patented technology
· Energy Commission’s request for specific “generated” data (not already provided in Agreement deliverables)
· Need to document Contractor’s disclosure of “subject inventions” developed under the Agreement
·  “Surviving” Agreement provisions, such as repayment provisions and confidential deliverables 
· Final invoicing and release of retention
· Prepare a schedule for completing the closeout activities for this Agreement.
Deliverables:	
· Written documentation of meeting agreements and all pertinent information
· Schedule for completing closeout activities
REPORTING
See Exhibit D, Reports/Deliverables/Records.
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.
The Contractor shall: 
· Prepare progress reports which summarize all Agreement activities conducted by the Contractor 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 Contract Manager within 10 working days after the end of the reporting period. Attachment A-2, Progress Report Format, provides the recommended specifications.  
Deliverables:	
· Quarterly Progress Reports
Task 1.5 Test Plans, Technical Reports and Interim Deliverables 
The goal of this task is to set forth the general requirements for submitting test plans, technical reports and other interim deliverables, unless described differently in the Technical Tasks.    When creating these deliverables, the Contractor shall use and follow, unless otherwise instructed in writing by the Commission Contract Manager, the latest version of the PIER Style Manual published on the Energy Commission's web site:
http://www.energy.ca.gov/contracts/pier/contractors/index.html    
The Contractor shall: 
· Unless otherwise directed in this Scope of Work, submit a draft of each deliverable listed in the Technical Tasks to the Commission Contract Manager for review and comment in accordance with the approved Schedule of Deliverables.  The Commission Contract Manager will provide written comments back to the Contractor on the draft deliverable within 10 working days of receipt.  Once agreement has been reached on the draft, the Contractor shall submit the final deliverable to the Commission Contract Manager. The Commission Contract Manager shall provide written approval of the final deliverable within 5 working days of receipt. Key elements from this deliverable shall be included in the Final Report for this project.
Task 1.6 Final Report
[bookmark: OLE_LINK1]The goal of this task is to prepare a comprehensive written Final Report that describes the original purpose, approach, results and conclusions of the work done under this Agreement. The Commission Contract Manager will review and approve the Final Report. The Final Report must be completed on or before the termination date of the Agreement.    When creating these deliverables, the Contractor shall use and follow, unless otherwise instructed in writing by the Commission Contract Manager, the latest version of the PIER Style Manual published on the Energy Commission's web site:
http://www.energy.ca.gov/contracts/pier/contractors/index.html    
The Final Report shall be a public document.  If the Contractor has obtained confidential status from the Energy Commission and will be preparing a confidential version of the Final Report as well, the Contractor shall perform the following subtasks for both the public and confidential versions of the Final Report.
Task 1.6.1 Final Report Outline
The Contractor shall:
· Prepare a draft outline of the Final Report. 
· Submit the draft outline of Final Report to the Commission Contract Manager for review and approval. The Commission Contract Manager will provide written comments back to the Contractor on the draft outline within 10 working days of receipt.  Once agreement has been reached on the draft, the Contractor shall submit the final outline to the Commission Contract Manager. The Commission Contract Manager shall provide written approval of the final outline within 5 working days of receipt.
Deliverables:	
· Draft Outline of the Final Report
· Final Outline of the Final Report 
Task 1.6.2 Final Report 
The Contractor shall: 
· Prepare the draft Final Report for this Agreement in accordance with the approved outline.
· Submit the draft Final Report to the Commission Contract Manager for review and comment. The Commission Contract Manager will provide written comments within 10 working days of receipt.
Once agreement on the draft Final Report has been reached, the Commission Contract Manager shall forward the electronic version of this report for Energy Commission internal approval.  Once the approval is given, the Commission Contract Manager shall provide written approval to the Contractor within 5 working days.
· Submit one bound copy of the Final Report with the final invoice.
Deliverables:	
· Draft Final Report
· Final Report
MATCH FUNDS, PERMITS, AND ELECTRONIC FILE FORMAT
Task 1.7 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. While the PIER budget for this task will be zero dollars, the Contractor may utilize match funds for this task. Match funds shall be spent concurrently or in advance of PIER funds during the term of this Agreement.   Match funds must be identified in writing, and the associated commitments obtained before the Contractor can incur any costs for which the Contractor will request reimbursement. 
The Contractor shall:
· Prepare a letter documenting  the match funding committed to this Agreement and submit it to the Commission Contract Manager at least 2 working days prior to the kick-off meeting:  
1. If no match funds were part of the proposal that led to the Energy Commission awarding this Agreement and none have been identified at the time this Agreement starts, then state such in the letter.
Deliverables:	
· A letter stating that no Match Funds are provided
Task 1.8 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 reimbursable under this Agreement.  Permits must be identified in writing before the Contractor can incur any costs related to the use of the permit(s) for which the Contractor will request reimbursement.
The Contractor shall:
· Prepare a letter documenting the permits required to conduct this Agreement and submit it to the Commission Contract Manager at least 2 working days prior to the kick-off meeting:
1. If there are no permits required at the start of this Agreement, then state such in the letter.
Deliverables:	
· A letter stating that no Permits are required 
Task 1.9 Electronic File Format 
The goal of this task is to unify the formats of electronic data and documents provided to the Energy Commission as contract deliverables.  Another goal is to establish the computer platforms, operating systems and software that will be required to review and approve all software deliverables.  
The Contractor shall: 
· Deliver documents to the Commission Contract Manager in the following formats: 
· Data sets shall be in Microsoft (MS) Access or MS Excel file format.
· PC-based text documents shall be in MS Word file format. 
· Documents intended for public distribution shall be in PDF file format, with the native file format provided as well.  
· Project management documents shall be in MS Project file format.
· Request exemptions to the electronic file format in writing at least 90 days before the deliverable is submitted. 
Deliverables: 
· A letter requesting exemption from the Electronic File Format (if applicable)
TECHNICAL TASKS
The Contractor shall prepare all deliverables in accordance with the requirements in Task 1.5.  Deliverables not requiring a draft version are indicated by marking “(no draft)” after the deliverable name. 
An overview of the project is portrayed in Figure 1. Determining the information needs for the cumulative impact assessment framework will guide decisions about modeling species distributions. These habitat suitability models will be enhanced as needed to provide that information. Future threats represent modeling or planning results that have been performed or are being performed by others but that are essential for assessing cumulative impacts. The species distribution models must incorporate such information, either through modification of ecological condition or climate factors, to be useful in cumulative impact assessment.

[image: ]
      Figure 1. Flowchart of proposed project, including tasks described below.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Task 2 Tailor Scope of Research to Management Needs
The goal of this task is to consult key members of the Desert Renewable Energy Conservation Plan (DRECP) advisory group(s) (if feasible given their workload and schedule) and/or stakeholder community (including agencies, academia, conservation organizations, and industry) to guide the Contractor on the status of various planning efforts and identify the most useful tools and analyses that the project should provide. 
The Contractor shall:
· Consult the DRECP advisory group members (if feasible) and/or other stakeholders within two months of the start of the project to finalize details about biological resources to be analyzed and the most useful tools for managers and stakeholders. Further additions or deletions from the list of communities and species will occur as additional information becomes available. 
· Conduct one or more conference calls/webinars during the project to review progress and make any recommended course corrections.
· Prepare a list of species and communities to be analyzed.
· Prepare a summary of information needs of managers and stakeholders.
Deliverables: 
· List of species and communities to be analyzed.
· Summary of information needs of managers and stakeholders. (no draft)
[bookmark: OLE_LINK4]Task 3 Develop Enhanced Predictive Habitat Suitability Models
The goal of this task is to enhance habitat suitability or species distribution models for a subset of the target species in the study area. These models and their mapped outputs will be valuable in their own right as well as being essential inputs into the cumulative impact assessment framework.
The Contractor shall:
· Compile a species observation dataset as possible from multiple sources (agencies, museums, individual scientists) sufficient to satisfy the statistical assumptions of the modeling approaches with reasonable geographic coverage of the study area.
· Compile habitat data at 90meter (m) resolution, including downscaled climate grids for the period 1971-2000, topographic variables, soils, and land use/land cover. The United States Geological Survey (USGS) will supply the project with 90m resolution downscaled climate grids. Bioclimatic variables such as growing degree days, average minimum daily temperature of the coldest month, temperature seasonality, potential evapotransipration, annual and seasonal precipitation, and aridity will be developed. Local topoclimatic factors such as seasonal and annual solar radiation, annual heatload, surface flow accumulation and topographic moisture indices may also be used. Spatial information on human activities will be used to refine species habitat models or customized landscape integrity modeling for each species.
· Construct habitat suitability models (realized niche models) using several state-of-the-art modeling approaches (e.g., maximum entropy, random forest, and non-parametric multiple regression). Species distribution models will be compared using receiver operating characteristic curves, visual inspection and consultation with species specialists. 
· Predict connectivity among populations of mobile species using the CircuitScape or similar model.
· Parameterize and run state-of-the-science population models for a few selected species. 
· Prepare a summary report of the work performed under this task to include but not be limited to; 
· habitat suitability modeling
· predictive species distribution modeling
· connectivity analysis
· population modeling
· Prepare conference presentation material(s) and present at a minimum of one conference.
Deliverables: 
· Summary report 
· Conference presentation material(s). (no draft)
[bookmark: OLE_LINK5]Task 4 Develop Planning Support Tool to Avoid or Minimize Impacts
The goal of this task is to work with Non-governmental organizations (NGO)’s to translate their siting criteria into a GIS layer of renewable energy environmental suitability. 
The Contractor shall:
· Develop and implement a multicriteria analysis model of renewable energy environmental suitability based on the NGO list of criteria. Because these land suitability criteria tend to be imprecise, the Contractor will consider using a fuzzy logic approach to translate criteria such as “locations that minimize the need to build new roads” into a continuous score. 
· Prepare a summary report of multicriteria analysis of renewable energy environmental suitability.
· Participate in CPR as per Task 1.2.
Deliverables: 
· Summary report 
· CPR report
Task 5 Develop Decision Support Tool for the Offset of Impacts
The goal of this task is to adapt an existing conservation planning tool to support selection of offset sites to mitigate solar energy development. 
The Contractor shall:
· Use the predicted distributions of target species and ecosystems described in Task 3 to characterize energy impact sites and potential offset sites.
· Prepare downloadable offset model input data files (no draft)
· Characterize landscape integrity (human footprint), energy potential, and complexity of land ownership of potential offset sites.
· Adapt an existing conservation planning tool to select offset sites that meet user-specified conservation goals for biological resources. This adaptation will include providing the input data in the appropriate format and developing a downloadable user guide for managers and stakeholders on how to apply the model. 
· After Commission Contract Manager approval, the Contractor shall post the data and user guide online.
· Prepare a summary report of the analysis of tradeoffs between similarity of the offset and impact sites and the maximum potential conservation game.
Deliverables: 
· Downloadable offset model input data files (no draft)
· Downloadable user guide (no draft)
· Summary report 
Task 6 Develop Planning Framework and Tools for Cumulative Impact Assessment
The goal of this task is to develop a framework for assessing cumulative biological impacts of solar energy projects in the study area. 
The Contractor shall:
· Prepare a downloadable cumulative impacts software tool incorporating climate change, urban growth, and energy plus data on marginal change from current to future suitability for individual species 
· Obtain GIS data of projected urban growth, solar and other energy developments, and climate change for the study area. The USGS will provide 90m downscaled climate variables from at least 4 climate change scenarios (the same as used in the state assessment including two global climate models and two carbon scenarios. The Contractor will derive the same bioclimatic variables as used in the suitability modeling task above).
· Review the emerging literature to determine the appropriate effects of solar energy projects on the footprint, rather than assuming that the site completely obliterates habitat for all species as has been commonly done. Take into account potential differences in impacts between solar photovoltaic and thermal technologies.
· Compute a projected future Human Footprint map or a customized version of it using the projections of urban and energy development.
· Apply the habitat suitability/species distribution/connectivity/population models with the projected climate and human footprint/disturbance variables.
· Compare the current and future suitability maps to provide a quantitative summary of the cumulative change in habitat quantity and quality from all “foreseeable future actions.” This approach will provide an effective framework for assessing marginal biological impacts of an individual solar energy project relative to the impacts associated with the other major human-caused drivers of change. The GIS layers of species vulnerability to cumulative impacts can also be aggregated to determine the relative biological sensitivity of potential solar energy sites as a guide in siting decisions.
· Complete the implementation of the marginal value framework and adapt it to the cumulative impact context. Build a user interface for user inputs on species to analyze and marginal value function to apply.
· Prepare a user guide for the software tool.
· Prepare a summary report of work performed under this task for presentation at an appropriate scientific conference.
· Prepare conference presentation material(s) and present at a minimum of one conference.
Deliverables: 
· [bookmark: OLE_LINK6]Downloadable cumulative impacts software tool 
· User guide for the software tool (no draft)
· Summary report 
· Conference presentation material(s) (no draft)


O: rg 9/8/10	14 of 14	500-10-021
	Exhibit A – Scope of Work 	UC Santa Barbara
image2.jpeg
Task 3: Enhanced habitat suitability models

Future threats

Rule-based Ecological condition

modeling

Niche modeling
(e.g. MaxEnt)

(e.g. Human Footprint)

Renewable energy zones

Connectivity (e.g.
Circuitscape)

Population modeling
(e.g. HexSim)

High resolution
bioclimatic models

Urban growth scenarios

Climate change scenarios

Basic models

Enhancements

Siting criteria model
(e.g. EMDS)

4. Avoid/minimize impacts

Tasks 4-6: Cumulative impact assessment framework

Marginal vs.
cumulative impact

Offset siting model (e.g.
Zonation, Marxan)

5. Offset impacts

6. Cumulative impact
assessment





