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List of Commonly Used Acronyms

BLM: Bureau of Land Management; federal land management agency under the Department of Interior.

BOR: Bureau of Reclamation; federal water resource management agency under the Department of Interior.

CSI: Cooperative Sagebrush Initiative; a citizen and industry-led, region-wide program to provide leadership, coordination and funding for sagebrush conservation and recovery.  

HLI: Healthy Lands Initiative; long-term, landscape scale effort headed by the Department of Interior and emphasizing affordable and available oil and gas while maintaining healthy habitats and species.

JIO: Jonah Interagency Mitigation and Reclamation Office; office overseen by the Bureau of Land Management to manage monitoring and mitigation associated with development of natural gas resources both on-site and off-site in the Jonah Field area of southwest Wyoming.

NEPA: National Environmental Policy Act; establishes national environmental policy and goals for the protection, maintenance and enhancement of the environment; and it provides a process for implementing these goals within the federal agencies.   

NPS: National Park Service; Department of Interior agency that manages National Parks and National Monuments.

NRCS: Natural Resources Conservation Service; United States Department of Agriculture agency that promotes natural resource conservation on private lands.

RFP: Request for proposals; in this document, it refers to requests for proposals for science and on-the-ground activities associated with the Wyoming Landscape Conservation Initiative.

SHPO: State Historic Preservation Office; Wyoming state agency that promotes the preservation of cultural resources.  The National Historic Preservation Act of 1966 establishes certain SHPO responsibilities and provides the basis for its philosophy and legal responsibilities. 
SMIP: Science and Management Integration Plan; this document creates a link between the USGS/WLCI Science Plan developed based on the May 2007 Science Workshop and the Coordination Team’s Conservation Strategy.  The Science Plan addresses research and effectiveness monitoring.  The Conservation Strategy addresses conservation actions (projects) and monitoring of those actions. 

SoW: Statement(s) of Work; in this document, it most commonly refers to Statements of Work written to address high priority components in the USGS Science Plan.

STAC: Science and Technical Advisory Committee of the Wyoming Landscape Conservation Initiative; provides scientific and technical advice and support to the Executive Committee, Coordination Team and other groups within WLCI; the body responsible for developing and implementing this document.

USFS: United Stated Forest Service; United States Department of Agriculture agency charged with sustainable management of National Forests and Grasslands.

USFWS: United States Fish and Wildlife Service; United States Department of Interior agency charged with protecting and enhancing wildlife, fish and plant species and their habitats.

USGS:  United States Geological Survey; a Department of Interior agency providing scientific information.

WDA: Wyoming Department of Agriculture; state agency focused on preserving and promoting agricultural and natural resources.

WDEQ: Wyoming Department of Environmental Quality; state agency charged with monitoring, permitting, enforcement and reclamation of Wyoming’s natural resources.

WGFD: Wyoming Game and Fish Department; state agency with statutory responsibility for conserving, protecting and managing Wyoming’s fish and wildlife resources.

WLCI: Wyoming Landscape Conservation Initiative; a long-term, science-based collaborative effort among several state and federal agencies promoting responsible planning and development of oil and gas resources and the assessment and enhancement of aquatic and terrestrial habitats and species at a landscape scale in southwest Wyoming.
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Executive Summary

The Wyoming Landscape Conservation Initiative (WLCI) was developed by a coalition of state and federal government agencies in response to increased demands on southwest Wyoming’s natural resources.  The WLCI is a long-term, science-based initiative with the ultimate goal of assessing and enhancing the aquatic and terrestrial habitats of southwest Wyoming on a landscape scale while encouraging a responsible approach to the energy development that is occurring there.  It is one of six areas currently included in the U. S. Department of Interior’s Healthy Lands Initiative.  The WLCI area covers all of Wyoming west of the Continental Divide and south of Teton County, including the Great Divide Basin.

The WLCI Science and Technical Advisory Committee (STAC), comprised of representatives of partner agencies, is tasked with providing guidance for research needs of the WLCI and with integrating science into WLCI projects.  This Science and Management Integration Plan (SMIP) is the means to provide that guidance.  The SMIP provides recommendations which are intended to ensure science provides the structure and support for WLCI efforts, where applicable, and it maintains adaptive management as the framework for WLCI processes.  

Key components of the WLCI are conducting research, implementing on-the-ground projects and monitoring and connecting these activities through feedback loops based on the principles of adaptive management.  These activities all rely on the ability of multiple partners to access credible data.  Within the WLCI, an effort led by the U. S. Geological Survey (USGS) to complete an initiative-wide comprehensive assessment will be the key component of the data foundation.  Also of significance is the ability to effectively exchange information between land managers and stakeholders so successes and monitoring results can be shared.  A communication plan proposing the use of workshops, newsletters and a web portal will help achieve thorough integration of on-the-ground management and science within the WLCI.  The importance of the adaptive management concept to the WLCI cannot be over emphasized.  Adaptive management is the only logical means to effectively monitor at multiple scales, analyze cumulative effects and create ranking criteria for research and for on-the-ground projects that efficiently use limited funds.  The SMIP forms the foundation and strategies for bringing all of these concepts together for the WLCI. 
Background

The WLCI area in southwestern Wyoming contains expanses of sagebrush steppe and mountain shrub communities and important aspen, riparian and aquatic habitats.  This landscape supports migratory mule deer and pronghorn herds, sage-grouse, pygmy rabbit, Colorado cutthroat trout, and other sensitive species of conservation concern.  Beneath this land are important petroleum deposits that are important to the economic vitality of the United States.  The combination of energy development and some of the highest wildlife values in the nation has caused intense land use conflicts.  Energy development is altering the use of the landscape by wildlife and by agricultural and other traditional interests.  Aggressive conservation actions are needed to mitigate and avoid the negative effects of energy development.

Within the broader framework of the WLCI, several committees and teams have been formed to address these conservation issues.  Figure 1 illustrates the relationships between these groups: 

· Communication Team – Responsible for WLCI public outreach;

· Coordination Team - Implements and manages the on-the-ground activities of the WLCI;

· Data and Information Management Team - Helps provide access to data and information about the WLCI area and the products of the WLCI initiative;
· Executive Committee – The leadership of WLCI, composed of the member agencies’ directors, or their representatives, and representatives of county commissions and conservation districts within the WLCI area;

· Monitoring Subcommittee (proposed in this document) - Will provide technical expertise and oversight for monitoring activities associated with WLCI short term local and long term landscape-scale projects;

· Science and Technical Advisory Committee – Provides science and technical support to the other WLCI committees and teams, including guidance for integration of the science with on-the-ground management; 

· Support Subcommittee of the Coordination Team – Provides the Coordination Team with information and recommendations about resources and activities pertinent to on-the-ground activities and projects; and

· USGS Science Team - Coordinates and conducts the science activities of the USGS related to the WLCI.
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Figure 1. Organizational Chart of the WLCI
Potential Impediments to Success:

Solutions to potential impediments form a basis for the goals, objectives and strategies in the SMIP.  The potential impediments for WLCI activities and effectiveness include:

· Policy inconsistencies – Differences and incompatibilities among agency policies can impede accomplishing activities.  

· Contracting constraints – Each system (e.g., federal, state) and agency has different contracting regulations and/or statutes, policies and guidelines; and these may be difficult to coordinate.  

· Funding roadblocks and budget processes – WLCI partners are subject to differing funding mechanisms, budget processes, funding cycles, abilities to use funding opportunities, and abilities to match other funding sources.  The greatest differences are anticipated to be state vs. federal.  

· Team interactions and dynamics – The personalities, workloads, opinions, and priorities of members of the teams and committees within the WLCI effort will have an influence on the effectiveness of those teams and committees.

· Operational and logistical impediments - Differences in the organization and schedules (e.g., budget cycles) among agencies and differences in how they function will affect their cooperation in this initiative.

· Differing agency priorities – Member agencies have different missions, mandates and priorities.  These will influence the emphasis each places on specific WLCI-related activities and the overall priorities of the WLCI effort,  

· Differing agency resources/capabilities – Member agencies have different staffing and fiscal resources, which will have a bearing on the capabilities of each to fully support and participate in WLCI activities.    

Purpose and Vision Statement

In 2007, the WLCI Executive Committee charged the STAC with creating a plan to implement science-related WLCI efforts.  Members of the STAC and the Coordination Team convened a work session in Laramie, Wyoming on November 14-15, 2007.  The group discussed the roles of the various WLCI teams, committees and subcommittees and the needs related to implementation.  The group established that the USGS had provided WLCI with a science plan and the WLCI Coordination Team was developing a strategic plan that addressed the implementation component.  Based on this information, the group determined this document should:

· Integrate science (research) with implementation efforts (on-the-ground conservation actions) and promote the use of adaptive management principles and processes within the WLCI;

· Facilitate achieving the objectives of the WLCI Strategic Plan that pertain to integrating science and management;  

· Describe procedures and protocols to integrate the WLCI conservation activities, managed by the Coordination Team and guided by the team’s Strategic Plan, with the research and monitoring described in the WLCI Science Plan written by the USGS.

· Describe procedures and protocols for integrating scientific work relevant to the WLCI done by nonmembers into the WLCI data ‘warehouse’ and into WLCI projects.

· Describe procedures and protocols for integrating conservation projects by nonmembers within the WLCI area in order to maximize the benefits of all efforts to primarily aquatic and terrestrial species, but also to other interests.

Vision Statement - The SMIP will provide guidance to ensure integration of science and implementation of on-the-ground work leading to success of the WLCI.  The SMIP will use the framework of the WLCI Strategic Plan to improve the application of science to on-the-ground activities and implementation of adaptive management.  The SMIP will also facilitate data and information exchange leading to effective communication of scientific principles as they relate to management actions and cumulative effects.  

Goal, Objectives and Strategies

Goal:  Integrate scientific knowledge and conservation actions implemented under the WLCI and provide a feedback loop between science and conservation that promotes effective adaptive management.

Objective 1:  Review on-going studies and newly available data on a regular basis to assess their quality and their relevance to the WLCI.  Disseminate this information, when appropriate, and incorporate it into monitoring, conservation actions, adaptive management, and new research projects to continually improve upon WLCI efforts. 
Assumptions:

Cooperation in implementing scientific studies and in sharing and integrating information generated by WLCI partners is an important element of the WLCI mission.  Collaboration among federal, state, local, and nongovernmental organizations will facilitate the collection of data needed for the initiative to be successful.  New techniques and technologies will be shared and will be integrated into scientific studies.  The findings and recommendations of these studies will be integrated into management actions.  Cooperation and regular communication are used to establish priorities, plan and conduct joint studies, and disseminate information and reports.  An iterative annual cycle of data collection, analysis and management will be developed to ensure new science findings are effectively integrated with management.

Background:

The USGS, in cooperation with other WLCI partners, is conducting a comprehensive assessment that will characterize important ecological systems, current infrastructure, past management activities, and current conservation projects within the WLCI project area.  This assessment will also be used to identify priority habitats and habitat needs to focus conservation actions.    Existing data will be compiled, and new data will be acquired to fill data gaps as they are identified.  In addition to the comprehensive assessment, USGS will collaborate with partners to build a geo-spatial data clearinghouse as a repository for WLCI data.  It will facilitate accessing data and sharing information among science partners, land managers, landowners, companies, consultants, other cooperators, and the general public.  The result will be a readily available body of scientific information on which to base decisions about land and natural resource management practices and to support the adaptive management process. 

Strategies:

· i.)  Conduct annual reviews of the status and availability of data.   To address knowledge and data gaps, an annual assessment on the status of the data will be conducted and documented in the State of the Data Report.  The foundation for this activity will be the USGS comprehensive assessment.  After the initial comprehensive assessment, periodic reviews will be conducted to assess additional data gaps.  Data gaps will also be identified from activities associated with the Coordination Team, STAC, WLCI partners, and stakeholders.  A process will be developed to evaluate and rank data gaps based on their importance in achieving management objectives.  These reviews will be used to develop the USGS annual Statements of Work (SoW) and will provide information upon which other WLCI partners may formulate and conduct their science activities.  This information will also be used to develop priorities and criteria for requesting science proposals.  

· Responsible entities: The USGS will prepare an annual State of the Data Report. All WLCI partners will review the State of the Data Report to identify data gaps and new data that should be acquired and incorporated into the USGS comprehensive assessment.  Review by WLCI partners will also provide them with information they may use to assist in addressing important data gaps. 

· ii.)  Select or develop standards and criteria that will be used to determine adequacy of data from sources outside the WLCI partnership.  Standards for the use of such data will be implemented, and procedures for obtaining data from external sources will be developed.    There is a need to review WLCI and other standards (e.g., Environmental Data Standards Council, EDSC) to ensure they are consistent.   And, there is need to endorse or adopt data standards for new data collection efforts.  Procedures for accepting and vetting data from external data sources will also be prepared. 

· Responsible entities: The Data and Information Management Team, led by USGS, will ensure appropriate data standards are applied.  Procedures for accepting and vetting data from external data sources for use in the comprehensive assessment and in the data clearinghouse will be prepared by the Data and Information Management Team with oversight by STAC.

· iii.)  Apply science findings to meet management needs.  The intent of the WLCI is to formulate and implement conservation actions on the ground based on sound science.  Research findings will be interpreted and used in WLCI planning and conservation actions.

· Responsible entities: The STAC and the USGS will work with the Coordination Team to ensure data and associated science findings are made available and are used to develop and implement conservation projects.

Objective 2:  The WLCI will implement means of exchanging information to facilitate broad participation by the public, private land managers and other stakeholders in achieving the goals of the initiative and to ensure the best data and science findings are available to support management decisions. 

Assumptions:

The starting point for information exchange is the existing media communication plan.  The Coordination Team and Communication Team will complete the communication plan with strategies to guide sharing of WLCI information.  Partner agencies will dedicate resources to address intra-agency and interagency communication and outreach.  All WLCI teams and committees have a role in public outreach.  The public will become acquainted with the WLCI as teams and committees interact with them on the ground, at meetings, through other regular contacts, and through formal media channels.  Strategies for communication and information exchange are being included in the WLCI communication plan.  The SMIP will provide support by focusing on the collection, dissemination and exchange of data and science findings.  Conservation efforts in the WLCI area will be driven by scientific information and analysis.

Background:

Since its inception, the WLCI has recognized the importance of information exchange, and sharing data and information is one feature that is particularly unique to the WLCI.  It is essential to providing an integrated approach to resource management at the landscape level.  Communication and information sharing will need to occur at multiple levels and directions.  The WLCI Communication Team provides outreach and handles the communication strategies.  The WLCI Data and Information Management Team shares information gathered and generated through the initiative and pulls together resources and tools that assist with information management and data analysis.  The Data and Information Management Team will help organize and distribute data and information through a web-based clearinghouse.  The WLCI Coordination Team is also regularly involved in sharing of information based on the frequent contact this team has with stakeholders.  

A Science Workshop was held in May 2007 to promote information exchange between the WLCI, especially USGS, and other scientists and to establish lines of communication between them for the future.  That Science Workshop led to the USGS/WLCI Science Plan, which also promotes data and information exchange, and ultimately to this document.  The SMIP clarifies information sharing objectives and the roles of different WLCI groups.

Strategies:

· i.)  Coordinate with other initiatives.  There are other efforts in the WLCI area addressing similar issues and there may be more in the future.  Examples of other current efforts include the Jonah Interagency Mitigation and Reclamation Office (JIO), the Cooperative Sagebrush Initiative (CSI), the Wyoming Range Interagency Habitat Initiative, work by state and federal management agencies, and research by academia.  Coordination is necessary to effectively leverage resources and to ensure efforts are complementary when possible.  WLCI member participation on committees formed through other initiatives may facilitate coordination.  Where appropriate, data will be shared between the WLCI and other initiatives to improve the general understanding of the area.  Information sharing should be both formal and informal (e.g., coordination meetings, informal discussions).

· Responsible entities: The Coordination Team, Support Subcommittee, Communication Team, Executive Committee, USGS, and STAC will coordinate with other initiatives and share information with them concerning the WLCI area.

· ii.)  Devise methods to ensure data meet established standards, to incorporate data from outside sources into WLCI databases, to easily access data and science findings, and to ensure their appropriate use.  Because the WLCI is science-driven, data upon which management strategies are based need to meet standards for quality and consistency.  This will be particularly important if data from outside contributors are to be incorporated into the WLCI adaptive management process.  The need for consistent application of data standards needs to be understood and accepted by partner agencies, industry, scientific organizations, consultants, academia, and others.  In some cases, ‘citizen scientists’ may be able to help collect data (e.g., National Weather Service Cooperative Observer Program), but participants need to clearly understand protocols and apply them properly.  A simple approach for sharing data standards needs to be developed.

· Responsible entities: The Data and Information Management Team, STAC, USGS, and the Coordination Team will develop a strategy to communicate standards and protocols for use in collecting and sharing data.

· iii.)  Provide public access to WLCI information.  General access to WLCI information is needed to ensure the processes used to develop, select, implement, and monitor conservation actions are open and transparent.  Research results, including data sets and associated science findings used for key decisions, should be made readily available.  Information about projects, including project descriptions, timelines for implementation, rankings, and desired outcomes should also be made available.  This information will generally be most easily distributed through the Internet, but the availability of this information needs to be communicated.  Access to proprietary and sensitive information will be restricted, as appropriate.

· Responsible entities: The Coordination Team, Communication Team and Data and Information Management Team will develop appropriate means for public access to WLCI information.

· iv.)  Create an interagency World Wide Web portal.  Sensitive information that needs to be shared among partner agencies will be made available through an interagency website that is password protected or enabled with other security options.  

· Responsible entity: The Data and Information Management Team and USGS will be responsible for developing and maintaining an interagency web portal.

· v.)  As part of the interagency web portal, develop a Monitoring Protocol Database.  The Monitoring Protocol Database:
· Is an Internet accessible, searchable database being developed by USGS that provides information on monitoring protocols and resource assessment methodologies.  

· Is intended to be a practical resource to encourage documentation of monitoring protocols and access to them in order to support more effective evaluation and decision-making.
· Is intended to encourage WLCI partners to share information such as monitoring objectives, site selection protocols and method protocols.
· Will allow WLCI partners to query monitoring protocols by a specific focus (such as a major management issue, taxonomic group, specific habitat, or location).  

· Will encourage WLCI partners to provide metadata documentation. 

· Responsible entities: USGS will develop and maintain the Monitoring Protocol Database.  USGS, STAC and the Coordination Team will review required elements or fields of the database.
Objective 3:  Adaptive management principles will be applied to assess the ecological consequences of energy development and its secondary impacts (e.g., local community growth and its effects), to determine the effectiveness of mitigation practices to sustain wildlife and fish populations and their habitats, and to improve those practices.

Assumptions:

All WLCI partner agencies embrace adaptive management as a primary means to successfully implement this initiative.  The steps involved in adaptive management (e.g., setting objectives, identifying and implementing management actions, monitoring, and refining management actions) will often be conducted by different agencies and stakeholders and (quite literally) by hundreds of state and federal agency biologists and managers.  Thus, we do not expect adaptive management to work without infrastructure and protocols in place to facilitate exchange of ideas, management needs, data, and results among scientists, managers and decision-makers. 

Background:

Adaptive management has been recognized from the inception of the WLCI as one of the principle elements of the initiative.  WLCI partners recognize it as the preferred path towards the effective management of natural resources.   There are three key components of adaptive management for the WLCI.  First, the USGS Science Plan written in 2007 details how science and some aspects of monitoring will be conducted.  Second, the Coordination Team is developing a conservation strategy to direct implementation of management actions, such as habitat enhancements and conservation easements, and to monitor the results of those actions.  Third, the WLCI Executive Committee, comprised of the Directors of each state and federal partner agency (or their representatives), will ultimately have authority over management actions and associated decision-making.  This integration plan (SMIP) suggests ways in which vital linkages can be made and maintained between these three components of the WLCI to attain successful adaptive management.  It is the role of the STAC, as an advisor to the WLCI Executive Committee, to help integrate science and management.

Strategies:

· i.)  Periodically review the WLCI science findings.  This will be accomplished by developing: 

· A mechanism to review science products produced annually by the USGS Science Team and others. 

· A protocol for preparing and disseminating annual project reports covering all USGS science activities and those of non-USGS scientists working with WLCI funds.  

· A bibliography of pertinent studies derived from these annual reports.  

· A biennial science workshop organized by STAC to present research and monitoring results, including periodic reports to the WLCI partners.  The STAC will also review planned USGS science activities on an annual basis, as it did for the 2008 SoWs.  The format and extent of this review will be determined in consultation with the USGS Science Team and the Executive Committee.

·  Responsible entities: STAC will develop the review mechanisms.  STAC, the Coordination Team and the Executive Committee will identify additional research and monitoring activities not being conducted by USGS that may be supported as additional funding becomes available.
· ii.) Through the process explained in strategy i., recommend additional research based on new findings or on the results of conservation projects and monitoring.  If additional funds become available (e.g., other than congressionally appropriated WLCI funds), research and monitoring deemed necessary, but not being conducted by USGS could be contracted to other institutions or private consultants through a RFP process.  This information will also be used in evaluations of the need for new research, to support management decisions where appropriate and be incorporated in annual reports.

· Responsible entity:  STAC will make or solicit recommendations from partners and other WLCI committees/teams for additional research based on results of research, conservation projects and monitoring.   
· iii.)  Periodically review conservation projects.  As part of the project selection process, STAC will work with the Coordination Team to:

· Jointly ensure that projects are solidly science-based and, where applicable, they further the advancement of science.  

· Use the project portfolio to identify the most urgent science needs that are not being met. 

· Ensure that project selection and prioritization (See Objective 5) is science-based and projects contribute information as a part of the feedback loop to science.  

· Review and validate strategic documents developed by the Coordination Team that have a science nexus (i.e., Conservation Strategies).    

· Responsible entity: The STAC will be a liaison between the Science Team and the Coordination Team, working to ensure that science activities provide information useful to managers, on-the-ground activities are making the best use of existing science, and those activities are working with priority species and habitats.  This will include review of science and on-the-ground conservation projects.
· iv.) Advise and inform decision-makers.  To close the final loop in the adaptive management framework, the STAC will:

· Inform the Executive Committee and Coordination Team of alternative management actions in light of changing resource conditions and new understanding of ecological systems.

· Communicate key findings from WLCI research and monitoring activities to the Executive Committee, including recommendations for management (e.g., appropriateness of winter drilling, identification of key areas for wildlife conservation).  

· Provide technological recommendations as appropriate, such as new monitoring, habitat enhancement or reclamation techniques.  

STAC has no regulatory capacity, so these management and technological recommendations are advisory to the WLCI members.

· Responsible entity: STAC will inform and advise the Executive Committee.

Objective 4:  Conduct adequate monitoring at multiple scales to inform WLCI actions, adaptive management and cumulative effects analyses.

Assumptions:

Monitoring is an essential component of the WLCI, occurring at varying spatial and temporal scales over the life of the initiative.  It will provide insights to the status of the environment and the effectiveness of WLCI management and restoration efforts.  Monitoring is a fundamental element in the integration of science and management because it provides information for decision-making.  Monitoring of on-the-ground conservation actions will be done in a consistent manner throughout the WLCI area.

Background:
The USGS WLCI Science Plan contains components that describe long-term monitoring and effectiveness monitoring that will be implemented through annual SoWs.  The Coordination Team will include monitoring as components of management and restoration projects.  WLCI cooperators working within the WLCI area will be encouraged to use monitoring programs that collect data in a manner and form compatible with WLCI data standards, and to make those data available to WLCI partners.

Strategies:

· i.)  The Executive Committee should establish a Monitoring Subcommittee consisting of  representatives from the WLCI partner agencies, including members of the USGS science team involved in long-term and effectiveness monitoring and the Coordination Team.  The Monitoring Subcommittee will:

· Identify appropriate and consistent protocols (i.e., methods).

· Develop new protocols, when necessary, for monitoring habitat improvement projects, reclamation and restoration projects, off-site mitigation and for other needs (e.g., species population trends).  

· Ensure data are consistent with established WLCI data management standards, they are suitable for incorporation into adaptive management process(es) and they are adequate to create performance measures.

· Keep abreast of new and evolving monitoring methods and recommend changes in established protocols when appropriate.

· Responsible entities:  The Executive Team would establish a Monitoring Subcommittee.  The Subcommittee would contain one member from each WLCI partner agency, and a second USGS member who would serve as chair.

· ii.)  Synthesize relevant information.  The Monitoring Subcommittee will identify biological and physical components of the environment that will be affected by development and will assess potential effects on them through conceptual models (e.g., syntheses of existing information) as a critical step in the design of WLCI monitoring plans.  These syntheses will:

·  Help identify the factors that impact the species, communities and/or landscapes of interest and the components that should be monitored.  

· Highlight data gaps and assist in the formulation of hypotheses that can be tested through monitoring.  

· Help scientists and managers document their understanding of the WLCI area and associated processes in a comprehensive way that can be examined and agreed upon by stakeholders.  

· Provide a basis for the development of monitoring programs. 

· Responsible entities:  The Monitoring Subcommittee will synthesize relevant information.

· iii.)  Identify potential indicator species.  Indicators selected should:

· Relay complex messages in a simplified and useful manner.

· Be relevant to the assessment question (management concern) and to the ecological resource or function of interest.

· Have an association with the ecological response that is assumed to be causal, implying that management actions leading to changes in the indicator will have a proportionate effect on the ecological resource or function of interest.

· Be sampled and measured with methods that are technically feasible, appropriate and efficient for use in the WLCI monitoring program.

· Along with the methods used to measure their attributes and responses, convey information on ecological condition that is meaningful to WLCI environmental decision-making.

· Responsible entities:  The Monitoring Subcommittee will identify useful indicator species and will determine the effects of management actions on them.

· iv.)  Identify potential surrogates.  Responses of resources to management actions are often complex and difficult to measure accurately and reliably.  Such responses may be assessed using surrogates that are more accessible and easier to measure.  A good surrogate will be sensitive to the underlying condition of interest, and it will be insensitive to other extraneous conditions (i.e., it will be specific to the condition of interest).  This relationship must be described for potential surrogates.  The sensitivity of the relationship must also be assessed to ensure that suggested surrogates are appropriate for use in the monitoring program.

· Responsible entities:  The Monitoring Subcommittee will identify surrogates for measuring ecological responses.

· v.)  Include validation monitoring in the WLCI monitoring plan to determine whether WLCI goals and objectives are being achieved and provide an important feedback mechanism to adapt and revise them.  Validation modeling:
· Allows the approach used to be corrected immediately without waiting for analysis of a response at a larger scale if individual projects are not successful in addressing local concerns.  
· Often makes extensive use of model-based approaches and should be implemented on a watershed or regional basis and on an individual project-level basis, as appropriate.  
· Is intended to corroborate the basic assumptions under which the management direction was developed.  
· Is intended to establish that the prescribed results were actually the result of the management actions and not the result of influence from unanticipated and unmeasured parameters. 
· Generally requires more intensive effort than other forms of monitoring, but at a limited number of sampling sites.  
· Responsible entities: The USGS, STAC and Coordination Team will be responsible for validation monitoring.

· vi.)  Include landscape-level monitoring in the WLCI monitoring plan.  Managers recognize that maintaining the integrity of the whole WLCI ecosystem is of primary interest.  Monitoring change at the landscape level provides an indication of the response of the ecosystem that could not be detected at the small site scale.  Landscape-level monitoring is essential for understanding the dynamics and heterogeneity of natural landscapes, conserving biological diversity and analyzing cumulative effects effectively.

· Responsible entity: The USGS will lead the landscape-level monitoring efforts of the WLCI.

Objective 5:  In order to sustain fish, wildlife and their habitats in the face of energy development in the WLCI area, design and use a uniform and standardized set of methods to solicit, develop and select the most effective and cost efficient conservation projects.  These methods will be science-based where applicable. 

Assumptions:
The WLCI will face limited and unpredictable funding in its effort to address the acute impacts of primary and secondary development associated with oil and gas production.  It will be critical to design and implement conservation projects that are effective and make the wisest use of available funds.  The WLCI effort will benefit from research and management done within the WLCI area by cooperators and others who address information and conservation needs identified by WLCI.  Further, it is important that conservation activities and associated monitoring provide information useful to the WLCI adaptive management processes (i.e., contribute feedback to the science component) as well as to similar efforts elsewhere and in the future.

Background:
Energy development in the WLCI area is happening at an unprecedented rate and geographic scope.  Management agencies have been overwhelmed in their attempts to respond.  There have been efforts at smaller scales within the WLCI area (e.g., Jonah and Anticline areas) to prioritize and fund research, mitigation and reclamation projects.  Effectiveness monitoring has been outside the scope of some of these efforts.  Funding made available to initiate WLCI work in 2007-08 was allocated to projects that had already undergone NEPA and SHPO review and approval. 

A well-planned and integrated system of identifying, proposing and selecting projects is necessary for successful conservation.  In addition, WLCI requires a means to make management needs known to a broad audience of prospective contributors and to solicit proposals to address those needs.  There will be many more projects than can be supported by available funding; therefore, prioritization is necessary.  STAC has to be engaged in the proposal process so it can provide advice to the Coordination Team as diverse interests vie for limited dollars.  

Strategies:  

· i.)  Establish a process for the Coordination Team to include science findings in identifying, proposing and designing conservation projects.  The process should use WLCI research, as well as information gained from monitoring, partners and the literature to identify needs and the methods to address them.    

· ii.) Use science tools to identify priorities for conservation actions.  Priorities may be specific geographic areas, particularly sensitive species with specific needs, changes in land management that would improve connectivity, or other needs identified through science that would enhance habitats in the WLCI area.  During the prioritization process, consideration should be given to the ability of conservation actions to provide information for science work.  

· Responsible entities: USGS will take the lead in obtaining information through its assessment efforts and will share information with and gather input from the STAC, Coordination Team and Support Subcommittee through workshops.  STAC will work with the Coordination Team and Support Subcommittee in soliciting, reviewing and endorsing conservation project proposals.
Objective 6:  Promote and encourage research by cooperators (e.g., non-partners) in the WLCI area to provide information that helps identify and develop on-the-ground conservation actions.
Assumptions:

The WLCI effort has a strong basis in science that will lead to a better understanding of ecological functions in southwest Wyoming.  This scientific foundation is also essential for guiding the conservation work that is envisioned for the WLCI so areas of greatest need can be identified and focused on.  To gain the best scientific picture of the WLCI area, there will be research across multiple disciplines.  Available science findings are being and will continue to be compiled.  Future research will focus on information and data gaps that are considered most important in helping make future decisions for conservation and management. 

Background:

The USGS is developing, and will regularly update, a comprehensive assessment that provides the state of the knowledge for the WLCI area.  There are data and information gaps, and they cannot all be filled immediately.  The USGS provides primary scientific support for the WLCI, but it has limited resources.  However, there will be opportunities for research funded by entities outside the WLCI partnership.  Therefore, a process needs to be developed to highlight areas of science that are most critical to support conservation.  Funding needs to be leveraged to allow multiple entities with a variety of scientific expertise and resources to address key questions for southwest Wyoming.  To help focus this effort, prioritization of future scientific research is needed.

The ‘science projects’ that are currently proposed by the staff of WLCI partner agencies are intended to acquire data or knowledge needed to either identify or remedy the resource management concerns in southwest Wyoming.  In the future, non-partner project proposals will also be solicited and submitted.  Selection of science projects should be based on an understanding of existing information and data gaps.

Strategies

· i.)  Use the comprehensive assessment as a basis to determine what data gaps are most critical to fill.  The focus of future on-the-ground conservation actions will largely be based on priorities developed through available science findings.  Information needs that are most relevant to development and selection of future projects need to be identified and prioritized. 

· Responsible entities:  The USGS will develop the initial comprehensive assessment and identify data gaps.  In this and subsequent assessments, it will work with the Coordination Team and STAC to verify and prioritize those data gaps.
· i.)  Establish a process (or processes) to solicit science proposals (i.e., requests for proposals, or RFPs) for projects from WLCI cooperators (non-partners) that will supplement the scientific work done by USGS and other partner agencies.  The process should involve an annual, well-publicized schedule for solicitation of proposals.

· Responsible entities: STAC will work with the Coordination Team and Support Subcommittee for solicitation, review and endorsement of proposals.  The Coordination Team and Support Subcommittee will provide insights to budget, logistic and information needs.  STAC will ensure projects fit with the desired project/monitoring/science direction.
· iii.)  Establish a process (or processes) for prioritizing science proposals from WLCI cooperators.  

· Requests for proposals will be based on data gaps, WLCI objectives, and/or information needs associated with adaptive management.

· Documentation of the prioritization process will be available to all who may wish to submit proposals (see Strategy i above regarding Requests for Proposals). 

· The STAC will ensure preparation of project proposals is coordinated among partners and cooperators to maximize efficiency of proposed work and to avoid duplication.  

· The process will also help identify opportunities to leverage time and money among partners and cooperators to the furthest extent.  

· A record-keeping system will be developed and maintained to:

· Monitor progress of proposal submission and review,

· Identify partners and cooperators who are involved, track proposals that are funded, and 

· Establish timelines for accepted proposals.  

Partners and cooperators expected to prepare and submit proposals include USGS, Wyoming Cooperative Fish and Wildlife Research Unit (e.g., research, contractual, graduate studies), universities, private consultants, and the Wyoming Natural Diversity Database.  

· Responsible entities: STAC will coordinate the review and prioritization of science proposals.  The Coordination Team will coordinate the review and prioritization of on-the-ground proposals.  These two entities will interact closely on these processes.  
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