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About This Document

This case is part of the Federal Resource Management and Ecosystem Services (FRMES)
Guidebook created by the National Ecosystem Services Partnership (NESP). NESP, housed at the
Nicholas Institute for Environmental Policy Solutions, seeks to enhance collaboration within
the ecosystem services community and to strengthen coordination of policy implementation
and research at the national level. The FRMES Guidebook represents a collaborative effort
by federal agencies and outside experts to develop a credible and feasible approach to
incorporating ecosystem services into the decision-making processes of federal agencies.

Cases are written and approved by the author(s)’ agency, but they have not been peer
reviewed. They describe the decision-making context within which that agency is considering
or testing an ecosystem services management framework, and they present approaches or
innovations that the agency is using to incorporate ecosystem services into its planning and
decision-making processes. Cases informed development of the FRMES Guidebook and could
be of value to others embarking on ecosystem services planning and management efforts.

To read other federal agency explorations and applications of an ecosystem
services management framework, visit www.nespguidebook.com.


http://nicholasinstitute.duke.edu/initiatives/national-ecosystem-services-partnership#.U0RAzKhdUk0
http://nicholasinstitute.duke.edu/
http://www.nespguidebook.com
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growth).”” The Solar Energy Program draws from numerous REAs completed in the six-state region (see

Figure 2).
|

Figure 2. Locations of BLM Rapid Ecoregional Assessments

Source: http://www.blm.gov/wo/st/en/prog/more/Landscape_Approach/reas/ecomap.html.

BLM Assessment, Inventory, and Monitoring (AIM) Strategy

The long-term solar monitoring and adaptive management plan identified in the Solar Energy Program
will be based on BLM’s AIM Strategy developed in 2011." It will also incorporate the national landscape
monitoring framework, Greater sage-grouse habitat analysis, and other local management-driven
monitoring efforts.

Transmission Planning Efforts

The Solar Energy Program incorporates multiple transmission planning efforts, including the Western
Governors’ Association Renewable Energy Zone Project, the California Renewable Energy Transmission
Initiative, and the Designation of Energy Corridors on Federal Land in the 11 Western States (DOE/EIS-

' See http://www.blm.gov/wo/st/en/prog/more/Landscape Approach/reas.html.
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http://www.blm.gov/pgdata/etc/medialib/blm/wo/Information_Resources Management/policy/ib_attachments/2012.
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0386) PEIS in evaluating electricity transmission access issues associated with solar energy development
in the six-state area.'®

FWS and NPS Data

The FWS provided data for desert tortoise habitat and identified priority desert connectivity areas within
the variance zones. The NPS provided data for natural, cultural, and visual resources and identified areas
where there would be a high potential for resource conflicts. These data will be used during pre-
application meetings to assess the impacts of potential solar energy development projects in the variance
zones.

Desert Renewable Energy Conservation Plan

In 2011, the state of California called for development of the Desert Renewable Energy Conservation
Plan (DRECP). Like the Solar Energy Program, the plan aims to facilitate renewable energy development
while protecting desert ecosystems and species.'” Unlike Solar Energy Program, which is limited to
BLM-managed lands,, DRECP includes both private and public lands, and it must develop a reserve
design that will lead to the recovery of covered species in addition to identifying zones for renewable
energy development. The participating parties include the California Energy Commission, the California
Department of Fish and Wildlife, the California Public Utilities Commission, California Independent
System Operator, the BLM, the U.S. FWS, the NPS, the U.S. EPA, and the DOD. DRECP will be
informed by and might refine the decisions in Solar PEIS for public lands in California deserts.

NGO Expertise

Multiple environmental NGOs, including Defenders of Wildlife, The Wilderness Society, and The Nature
Conservancy, supported development of Solar PEIS through technical assistance as part of their larger
efforts to reduce the impacts of energy development while promoting renewable energy development.

Options and Tradeoffs Considered

In addition to making regional land use decisions about where solar energy development may or may not
occur, the Solar Energy Program provides a framework for evaluating options and tradeoffs at the local
level to mitigate (avoid, minimize, offset) direct, indirect, and cumulative impacts.

The relevant ecosystem services at the larger scale might focus on habitat fragmentation, potential
impacts on endangered species, water contamination and soil erosion, potential disruption of ecosystem
functions and processes regulating biological communities, and climate change impacts. Ecosystem
services at the local scale might focus on conflicting demands for products (e.g., water, energy) and on
the impacts of disturbance of flora and fauna or of disruption of ecosystem processes (e.g., water
dynamics, nutrient cycling)."

Tradeoffs at the programmatic scale were evaluated through identification of exclusion areas, where
utility-scale solar development would not be allowed because of the high level of conflict with ecosystem
services and cultural values, and solar economic zones, where solar energy development was prioritized
in areas with the least conflict.

Exclusion areas were identified on the basis of the following criteria:

16 See http://solareis.anl.gov/eis/how/index.cfm.
17 See http://www.drecp.org/.
'8 G. Toevs and M. Dwyer, “Integrating Ecosystem Services and Adaptive Management” (2013).
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* Areas of critical environmental concern;

¢ Desert wildlife management areas;

¢ Critical habitat areas for species protected under the Endangered Species Act;

*  Protection for lands with wilderness characteristics;

* Special recreation management areas;

* Sensitive species habitat: (Sage-grouse core areas, nesting habitat, and winter habitat; Mohave
ground squirrel habitat; flat-tailed horned lizard habitat; fringe-toed lizard habitat);

e (alifornia desert conservation area;

* Desert Tortoise connectivity corridors;

* Big game migratory corridors;

* Visual resource management;

* National recreation, water, or side and connecting trails and national back country byways;

* BLM National Landscape Conservation System and national scenic and historic trails;

* National historic and natural landmarks;

¢ Traditional cultural properties and Native American sacred sites;

*  Wild, scenic, and recreational rivers;

* Old growth forest; and

*  ROW exclusion and avoidance areas."

Tradeoffs at the regional level will be analyzed through the development of regional mitigation strategies
as established by the Solar Energy Program (see Figure 3). Tradeoffs at the local level will be analyzed
through the project-level NEPA process. This process includes analysis of unavoidable direct, indirect,
and cumulative impacts that contribute to loss of ecosystem services as well as strategies for off-site
mitigation, monitoring, and adaptive management. Regional mitigation plans will establish a crediting
methodology for assessing impacts and determining mitigation actions. Individual permits will be granted
with stipulations reflecting these requirements.

' ROD, Table A-2 Exclusions under BLM’s Solar Energy Program (October 2012).
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Figure 3. Dry Lake Regional Mitigation Strategy Conceptual Model.

Tier 3 Conceptual Model, Dry Lake SEZ Solar Development Model
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Analysis at the project level may incorporate impacts on

* Soils and nutrient cycles (erosion and * Riparian function
carbon sequestration) * Visual resources
¢ Wildlife * Specially designated areas
* Special status species * Military uses
* Vegetation ¢ Cultural resources
* Invasive/noxious weeds * Native American concerns

¢ Hydrology

Analysis

Solar PEIS provides a summary-level assessment of potential ecosystem service impacts, including
impacts on rangeland resources, recreation lands, military and civilian aviation, soil resources, mineral
resources, water resources, vegetation, wildlife and aquatic biota, special status species, air quality and
climate, visual resources, acoustic environment, paleontological resources, cultural resources, native
American concerns, and transportation.”

In addition, the BLM has developed action plans for each of the solar economic zones as part of the
supplement to the draft Solar PEIS. These action plans described additional data that could be collected
for individual zones and proposed data sources. These data will inform development of the regional
mitigation strategies.

However, the BLM faces a number of challenges in evaluating impacts to ecosystem services. First,
ecosystem functions vary significantly across the area covered by the program. Second, the long-term
impacts of solar energy installations on certain functions such as soils are not yet well understood. Third,
there is little qualitative research on the assessment of “tradeoffs” for ecosystem services—that is,
whether greenhouse gas savings from solar electricity outweigh the lost carbon sequestration from
disturbing soils. Fourth, there are questions about the appropriate scale at which ecosystem services and
impacts to them should be evaluated.

An ecosystems services impact assessment can help value impacts that are hard to monetize (e.g.,
viewsheds, access to public lands, water and air quality), but it requires a high level of in-house expertise
that the BLM and even many conservation NGOs do not have, and some of the valuation methods are
immature. Therefore, the BLM contracted with outside scientists to evaluate cumulative impacts to
ecosystems services, including a small contract to Colorado State University. BLM also drew from an
ecosystems services analysis done for the San Pedro River Watershed in Arizona.”!

Implications

The Solar Energy Program could significantly reduce the impacts to ecosystem services functions from
solar energy development over a 20-year timeframe. It reduces landscape-scale impacts by centering
development in solar economic zones where environmental, social, and cultural conflict is relatively low.
At the same time, the program provides a framework for assessing and mitigating individual project-level

0 Final Solar PEIS (July 2012). See http://solareis.anl.gov/documents/fpeis/index.cfm.

21 K.J. Bagstad, D. Semmens, R. Winthrop, D. Jaworski, and J. Larson, Ecosystem Services Valuation to Support
Decisionmaking on Public Lands: A Case Study of the San Pedro River Watershed, Arizona, USGS Scientific
Investigations Report 2012-5251 (2012).
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impacts. The program reflects a significant change in the BLM’s land-use planning and permitting
decision processes (e.g., from a case-by-case analysis to a programmatic analysis of ecosystem functions).

The ecosystem services framework facilitates impact assessments that could help avoid unintended

consequences (e.g., cumulative impacts to water quantity or soil quality) and valuation of nonmarket
benefits (e.g., access to public lands), which can help the BLM achieve its multiple use mandate.
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About the National Ecosystem Services Partnership

The National Ecosystem Services Partnership (NESP) engages both public and private individuals and
organizations to enhance collaboration within the ecosystem services community and to strengthen
coordination of policy and market implementation and research at the national level. The partnership
is an initiative of Duke University’s Nicholas Institute for Environmental Policy Solutions and was de-
veloped with support from the U.S. Environmental Protection Agency and with donations of expertise
and time from many public and private institutions. The partnership is led by Lydia Olander, director of
the Ecosystem Services Program at the Nicholas Institute, and draws on the expertise of federal agency
staff, academics, NGO leaders, and ecosystem services management practitioners.

About the Nicholas Institute for Environmental Policy Solutions

Established in 2005, the Nicholas Institute for Environmental Policy Solutions at Duke University
improves environmental policymaking worldwide through objective, fact-based research in the areas
of climate change, the economics of limiting carbon pollution, emerging environmental markets,
oceans governance and coastal management, and freshwater management. The Nicholas Institute is
part of Duke University and its wider community of world-class scholars. This unique resource allows
the Nicholas Institute’s team of economists, scientists, lawyers, and policy experts not only to deliver
timely, credible analyses to a wide variety of decision makers, but also to convene decision makers to
reach a shared understanding of this century’s most pressing environmental problems.

For more information about the
Federal Resources Management and Ecosystem Services Guidebook,
visit www.nespguidebook.com.

For more information, please contact:

Lydia Olander

E-mail: Lydia.olander@duke.edu
Phone: 919-613-9713

Web: http://bit.ly/1zCpSnt
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