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Proposed Agreement between California Energy Commission
and
[bookmark: CompanyName]  The Regents of the University of California, Davis
[bookmark: Title]Title:	Use of Habitat Suitability Models and Head-Start Techniques to Minimize Conflicts between Desert Tortoises and Energy Development Projects in the Mojave Desert
[bookmark: AmountLabel][bookmark: Amount]Amount:	$238,310.00
[bookmark: TermAll][bookmark: Term]Term:	48 months
[bookmark: ContactAll][bookmark: PierContactAll][bookmark: PierContact]Contact:	Misa Milliron
[bookmark: RDDMeetingDate]Committee Meeting:	6/24/2010

[bookmark: Funding]Funding
	FY
	Program
	Area
	Initiative
	Budget
	This Project
	 Remaining Balance

	[bookmark: FY]09
	Electric 
	EA 
	Terrestrial Resources 
	$2,527,000 
	$238,310 
	$0 
	0% 



Recommendation
[bookmark: RecommendationText]Approve this agreement with The Regents of the University of California, Davis for $238,310.00. Staff recommends placing this item on the discussion agenda of the Commission Business Meeting.
Issue
[bookmark: ProblemText]Executive Order S-14-08 directs state government agencies to take all appropriate actions to help achieve California's Renewable Portfolio Standard (RPS) goal, which requires retail sellers of electricity to serve 33 percent of their load with renewable energy by 2020. Utility scale solar developments (greater than or equal to 20MW) are crucial to achieving this ambitious RPS goal.  However such developments have large land and water requirements and can have negative impacts on delicate ecosystems and vulnerable species, particularly in the desert. To help address this issue the Energy Commission and California Department of Fish and Game are developing a science-driven Desert Renewable Energy Conservation Plan (DRECP) for the Mojave and Colorado Deserts of California. The plan is intended to become the state road map for renewable energy project development that will advance state and federal conservation goals while facilitating the timely permitting of renewable energy projects in these desert regions.

Environmental review of recent solar applications has raised several unresolved issues and data gaps related to the analysis and mitigation of biological impacts. To advance the DRECP and facilitate environmental review and permitting, research is needed that would help determine and minimize the biological impacts of solar projects within the Mojave and Colorado Desert regions. 

For the federally and state listed desert tortoise, there is little understanding on the ecology, habitat use, and resource needs of hatchling and juvenile desert tortoises. As a result, most studies of North American tortoises have focused on the adult stages. This represents an important deficiency given the critical role that successful juvenile recruitment has in the recovery and persistence of wild desert tortoise populations. In addition, survivorship of juveniles is generally considered to be much lower than that of adults, further increasing the challenges of studying juveniles. 

Background
[bookmark: BackgroundText]In response to Executive Order S-14-08, the PIER Energy-Related Environmental Program released a request to develop interagency agreements and agreements with other government entities to the University of California, other public universities and local, regional, state and federal public agencies for research to help evaluate and resolve the biological impacts of solar energy projects in California as well as facilitate the permitting process. This competitive informal solicitation requested proposals investigating one or more of the following topics:

A.  Innovative mitigation strategies other than land acquisition that would effectively offset the negative impacts of California solar energy development on special-status species and sensitive plant communities; and/or rigorous validation of and/or improvements to frequently recommended mitigation measures (for example, habitat restoration, fencing, buffers for special-status species).

B.  New or enhanced habitat suitability models that help to: predict the distribution of special-status plants and animals and sensitive plant communities within the Mojave and Colorado Desert regions; evaluate the impact of solar energy technologies, plant designs, and/or solar project site selection on special-status plants and animals and sensitive plant communities; and provide planning tools to assist in the siting, design, permitting, and mitigation of solar energy projects.

C.  An improved impact assessment on species abundance and viability of relocating desert tortoise and/or other special-status plants and animals away from solar energy sites using currently established protocols; and/or develop improved protocols for relocation.

D.  Numerical thresholds for viability of listed species populations (i.e., minimum viable population size) in regions within the Mojave and Colorado Desert regions targeted for utility scale solar energy development.

E.  Framework for conducting cumulative impacts analysis of solar energy development on sensitive biological resources (i.e., a framework or methodology, not a comparison of actual project impacts).

Funding of up to $1.41 million was allocated to proposals received in this effort. A total of 12 proposals were received, and 5 were awarded. This proposed research addresses topics A, B, and C above.
Proposed Work
[bookmark: ResearchText]The project's primary objectives are two-fold. First, it will rigorously evaluate the effectiveness of head-starting and "jump-starting" juvenile desert tortoises as innovative mitigation and recovery tools. Head-starting involves maintaining eggs and juveniles in semi-natural enclosures for a period of time to protect them from predation.  Jump-starting will provide rain-supplementation intended to mimic natural rainfall patterns in non-drought years, a method suggested to nearly double the growth rate of hatchling tortoises. Survivorship and growth of head-started and jump-started tortoises will be documented   These captive tortoises juveniles will be compared with the juveniles that are directly-released without these actions. If successful, this strategy may offset negative impacts of habitat loss elsewhere by increasing survivorship during the critical first years of a tortoise's life.

The second objective will be to collect new habitat-use data on hatchlings and juveniles to improve habitat-suitability models for desert tortoises in the Mojave Desert. Such data will be combined with existing data and habitat suitability models of adult desert tortoises to fully understand the habitat requirements, vegetation characteristics, and space-use of desert tortoises across a fuller assemblage of their life-history. The resulting models will allow increased prediction and identification of optimal habitat for desert tortoises and will aid in locating energy installation sites away from these habitats. 

Due to the long-lived nature and length of the juvenile phase of the species, this work will occur in two successive four-year phases, the first of which is the subject of this agreement. The project is phased because the desert tortoise is a species with characteristically slow life history and a lengthy juvenile stage. Unpublished work suggests that survival increases dramatically above a minimum size of around 130 mm. Tortoises may reach this size naturally in 4-6 years, but also grow more quickly when rainfall increases forage availability. Thus, rain supplementing tortoises should increase growth rates and shorten the time to reach 130 mm. A phased project allows the researchers to build on results from the first 4 years of captive rearing and space use studies by allowing captive juveniles to reach this larger "protected" size at which survival should be increased in the wild. This in turn will allow release of head-started animals in Phase II to examine survival, space use, and behavior of the animals when they are released from captivity into natural habitat of Ivanpah Valley in the Mojave National Preserve.

Phase I will determine space-use and habitat suitability of young desert tortoises in Ivanpah Valley. This will involve using radio-telemetry to follow yearly cohorts of hatchlings released immediately after hatching and as they age. The radio-telemetry data on hatchling and juvenile tortoises will be used to develop habitat suitability models, which will be refined in Phase II. Spatial components of sources and causes of mortality of young tortoises will be identified, particularly relative to subsidized predators from human encroachment in the desert. Relative suitability of habitat will be studied by quantifying space use and use of vegetative forage. 

Phase I will also determine the feasibility of captive rearing for increasing survival and growth of head-started captive desert tortoises using resident or nearby displaced Ivanpah Valley adults to produce hatchlings. The project will monitor and compare growth, survivorship, and habitat-use of juveniles undergoing three different experimental treatments: 

a) Direct-release: Hatchlings from protected nests will be released into the wild in Phase I shortly after emergence and will be monitored post-release via radio-telemetry. 
b) Non-supplemented head-start: Hatchlings from protected nests will be released into predator-proof, semi-natural outdoor enclosures provided at the newly constructed Ivanpah Desert Tortoise Research Facility (IDTRF) at the Mojave National Preserve where they will be reared, and those reaching the predetermined size will be released in the wild in Phase II. While in enclosures, juveniles will NOT receive rain-supplementation but will only experience natural rainfall events. 
c) Rain-supplemented "jump-start": Hatchlings from protected nests will be released into predator-proof, semi-natural outdoor enclosures at IDTRF where they will be reared, and those reaching the predetermined size will be released in the wild in Phase II. While in enclosures, juveniles will receive rain-supplementation intended to mimic natural rainfall patterns in non-drought years, a method suggested to nearly double the growth rates of head-started hatchling desert tortoises.

In Phase I, the researchers will quantify production, captive survival, and growth rates of rain supplemented and non-supplemented captive tortoises for comparison to free-ranging hatchlings released directly into Ivanpah Valley after hatching. Phase II will involve release and study of the captive- reared individuals.

At the end of Phase I, a technical report will be produced on the feasibility and efficacy of head-start and "jump-start" desert tortoise rearing as a mitigation tool for use in desert tortoise recovery, especially as it relates to ensuring long-term persistence of populations in protected areas to offset losses from energy development projects elsewhere in California deserts. A new habitat suitability model will be developed for desert tortoises that will identify a gradient of habitat suitability across the Mojave based on enhancements from the incorporation of new data on direct-release hatchling and head-started juvenile tortoises.

Phase II has an estimated cost of $232,060 and will determine feasibility of releasing captive reared tortoises to increase survival of desert tortoises in Ivanpah Valley. Depending on results in Phase I, the researcher will identify release sites most conducive to survival of all subsequent young tortoises that will be released, including continued direct release and head-start animals that have reached the targeted minimum size for release. They will continue following space use and survival of direct released hatchlings that are released immediately after hatching using radio-telemetry. In addition, Phase II will study space use and survival of released captive-reared head-started animals that have reached the minimum size threshold.

The University of California, Davis is contributing match funding in the form of in-kind services. The National Park Service's Mojave National Preserve is contributing construction, operation, and usage costs of the new Ivanpah Desert Tortoise Research Facility. In addition, the University of Georgia's Savannah River Ecology Lab is contributing the use of equipment.

Justification and Goals
[bookmark: PolicyText]This project "[will] advance energy science or technologies of value to California citizens..." (Public Resources Code 25620.(c)), and is part of a "full range of research, development, and demonstration activities that . . . are not adequately provided for by competitive and regulated markets (Public Resources Code 25620.1.(a)).

This project also addresses Governor Schwarzenegger's Executive Order S-14-08 and recommendations contained in the 2009 Integrated Energy Policy Report by reducing the uncertainty associated with licensing new renewable projects.

This will be accomplished by: 

· Providing needed information on juvenile desert tortoises and the efficacy of head-starting as a mitigation tool. 
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