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Disclaimer

This report was prepared by the Nye County Department of Natural Resources and Federal Facilities, Nuclear Waste Repository Project Office, pursuant to a Cooperative Agreement funded by the U.S. Department of Energy, and neither Nye County nor any of its contractors or subcontractors nor the U.S. Department of Energy, nor any person acting on behalf of either, assumes any liabilities with respect to the use of, or for damages resulting from the use of, any information, apparatus, method, or process disclosed in this report. Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the U.S. Department of Energy or Nye County. The views and opinions of authors expressed herein do not necessarily state or reflect those of the U.S. Department of Energy.

Executive Summary

This report provides a summary of the special session of the 2004 Devils Hole Workshop hosted by the Nye County Independent Scientific Investigations Program and recommendations for the improvements required to more effectively coordinate resource managers and science teams in the region. The report also includes a discussion of the missions for each organization; stakeholder concerns; potential partnerships; performance standards; and existing human, financial, and infrastructural resources. In this report, the term stakeholders refers to resource managers and science teams collectively.

The findings and recommendations are based on presentations by federal and local resource managers and science teams working in the region. Because the Devils Hole Workshop generally focuses on water resources, most of the talks addressed concerns and scientific investigations in this general field. 

The presentations indicated that the most significant underlying issue in the region is water sustainability. Water was widely recognized as the key to achieving long-term economic viability, maintaining a healthy ecosystem, and creating social equity.

Presenters were also asked to comment on their organizational partnerships in the region and most took the opportunity to voice a desire for further collaboration. All presenters shared a frustration with the difficulty in developing meaningful collaboration and cited time and money as the biggest obstacles. Presenters clearly communicated that solutions to their concerns must involve integration of a broader scope of water sustainability issues, such as population growth, economic development, community issues, biodiversity, legal aspects of water rights and land-use management, and multi-stakeholder activities.

Recognizing that no single agency, community, government, or citizen group can successfully address the numerous environmental, economic, and social aspects of water sustainability, this report recommends the creation of a formal, collaborative Southern Great Basin Water Alliance (Alliance). The proposed Alliance is aimed at improving cooperation among stakeholders in the region. It is proposed that stakeholders with similar organizational missions unite to form manageable groups that can address specific resource issues. Representatives from each group would then convey their concerns, knowledge, and resources to the proposed Alliance, where solutions balancing economic, environmental, and social needs would be forged.

The proposed Alliance requires a shift in stakeholder behavior. This report provides direction for actively addressing and overcoming obstacles to cooperation, as well as recommendations for developing the structure and standards necessary to address water sustainability in the region. 

To encourage, enable, and sustain a coordinated proposed Alliance, stakeholders need to develop 1) a unified and compelling vision, with clearly stated objectives for achieving water sustainability; 2) meaningful organizational partnerships and personal relationships that foster interdependence; 3) a structure or method of doing business that enables interactions to discuss issues, share information, and make decisions; and 4) standards of participation that build accountability and trust by clearly defining the roles and responsibilities of those who participate in the water sustainability endeavor.
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1.0
Purpose and Organization

The recent series of significant water-resource management decisions made in southern Nevada and southeastern California has resulted in a renewed concern over the need for better understanding of regional natural water systems. Also, because many of the water- resource management issues involve both public and private sectors, the many stakeholders have voiced concern over the continued tendency toward the duplication of scientific efforts and the inability of the community to move toward greater coordination and collaboration. Despite the tremendous amount of technical work being conducted, stakeholders still believe there are critical uncertainties that hamper decision making for water-resource management.

Recognizing that the annual Devils Hole Workshop is a gathering of the many stakeholders and science teams in the region, the Nye County Independent Scientific Investigations Program (ISIP), which hosted the workshop, decided to examine these issues by holding a special session targeted at better understanding the concerns of resource managers and the technical accomplishments of the science teams.

This report provides a summary of the special session and offers recommendations for the development of a more cooperative network of resource managers and science teams. Questions posed to the presenters are discussed in section 2.0. Summaries of speaker responses are presented in section 3.0. An evaluation of current stakeholder conditions, a data gap analysis, and recommended future conditions are presented in section 4.0. A path forward for implementing recommendations is outlined in section 5.0.

Within this report, text boxes are used to provide additional information, such as quotations from presenters or definitions of terms. Specific presenter name and affiliation are omitted from the quotations because the material may not reflect an official position for that presenter’s organization. Key points in the text are highlighted in gray.

2.0
Participant Questions

To focus the presentations at the workshop, each presenter was asked to respond to a series of questions related to his or her organization and its concerns, responsibilities, and science needs or accomplishments. These questions framed the follow-up panel discussions and audience participation.

2.1
Federal and Local Resource Managers 

Federal and local resource managers (Table 1) are considered to be the decision makers and users of the knowledge developed by science teams. The concerns and issues of this group should ultimately focus the investigations conducted by the science teams. Questions for this group included the following: 

(
Group mission: Describe your group’s mission. What are you intending to achieve through your work? What is your responsibility to manage resources in the region?

(
Concerns: What are your three biggest concerns in the Death Valley Region?

(
Questions: What questions are you looking to have answered? What decisions is your organization facing in regard to these issues?

(
Uncertainties: Where does the biggest source of uncertainty rest in your questions?

(
Impact of uncertainties: What are the three biggest impacts of this uncertainty?

(
Uncertainty reduction: What could potentially reduce the impact of this uncertainty on your decisions?

(
Value of reducing uncertainty: Does this reduced uncertainty potentially save lives? Money? Time? The environment?

(
Partners: Who else in the region is faced with similar concerns? Is there potential for collaboration?

(
18-month plan: Given current fiscal limitations in your organization what can you do in the next 18 months to answer these questions and save lives? Money? The environment?

2.2
Science Teams

Science teams (Table 2) provide the scientific knowledge and understanding that supports the decision-making process. Questions for this group included the following:

(
Group mission: Describe your group’s mission. What are you intending to achieve through your work?

(
Significant results: What are the three significant results related to an increased understanding of the Death Valley regional flow system resulting from your work?
(
Questions: What question(s) does this work answer?

(
Uncertainties: Where does the biggest source of uncertainty rest in your results?

(
Source of uncertainty: What are the three biggest contributors of this uncertainty?

(
Users: Who will use your results? Why would anyone want to know this stuff?

(
Uncertainty reduction: Utilizing only existing and available data/information, what can be done to reduce this uncertainty? How do you know when you have adequately reduced the uncertainty?

(
Value of reducing uncertainty: Does this reduced uncertainty potentially save lives? Money? Time? The environment?

(
Collaborators: Who else in the region could help you answer these questions and how would they help you?

(
18-month plan: Given current fiscal limitations in your organization what can you do in the next 18 months to answer these questions and save lives? Money? The environment?

3.0
Participant Responses

Representatives from federal agencies, local groups, and sciences teams had 15 minutes to address the audience. Speakers generally followed the recommended format and responded to the questions posed. However, most speakers did not address all of the questions. The following summaries are based on actual responses.

3.1
Federal Agencies

Several federal agencies are actively working in the Death Valley region. Federal agency presenters are listed in Table 1.

Since all presenters did not respond to all questions, the summaries presented here should not be considered representative of all federal agencies. Summaries of the responses have been grouped into three sections: missions; concerns, questions, and uncertainties; and partners and future activities. 

3.1.1
Missions

The missions of federal agencies with jurisdictions in the Death Valley region are broad and, at times, potentially conflicting. Two major themes dominate these missions: 1) managing natural and cultural resources and 2) providing scientific knowledge about these resources. The management missions encompass the protection and conservation of water resources, biodiversity, wildlife, historic objects, and cultural heritage. The intent is for current and future generations to use and enjoy these resources. Potential conflicts arise when the missions to manage the resources for multiple uses compete with regional economic and social needs. The need to balance competing economic, environmental, and social interests was repeatedly cited by the presenters. Management missions also included providing for public and worker health and safety, particularly with regard to operations at the federal facilities in the region.

Scientific investigations and monitoring missions are focused on providing data and information that support resource management. Activities include, but are not limited to, groundwater monitoring and groundwater flow modeling. Monitoring goals include obtaining data about water levels, water quality, contamination movement, and water availability. These data help science teams determine whether environmental conditions are changing and, if so, to what degree. Modeling provides information about the effects of possible future changes in the natural system, including the potential impacts of contaminant migration, groundwater development, and climate change.

Federal agency mission issues include the following:

(
Managing and preserving natural areas and cultural resources.

(
Managing multiple uses on federal lands.

(
Protecting public and worker health.

(
Obtaining and analyzing scientific data.

3.1.2
Concerns, Questions, and Uncertainties
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Concerns, questions, and uncertainties are intricately related and, in a practical sense, cannot be separated. Concerns voiced by federal agencies reflect the challenges that their organizational missions present. There are immediate concerns that these groups are currently addressing and potential future concerns for which they must now prepare. Questions and uncertainties provided by presenters focused on understanding the natural system and impacts of human activities.
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The common thread of all concerns is water-resources sustainability. The Devils Hole pupfish population, human impacts on the ecosystem, groundwater availability, pumping impacts, contaminant migration, economic growth, increasing water demands, and the balancing of development and resource protection are all tied to the region’s water. The foremost concerns include managing existing water demands and conditions, while preparing for expected increases in future demands.

Understanding regional water resources and the ecosystems that depend on them naturally dominated the questions posed by the federal presenters, which include the following:

(
Why are pupfish populations declining, and how are groundwater levels related?

(
How do the lower carbonate aquifer and geologic structures impact groundwater flow and spring discharges?

(
What are the expected impacts from groundwater pumping, and when will these impacts occur?

(
How do we protect sensitive species and ecosystems from growth and human encroachment?

(
Where should urban growth be focused and how much, and what are acceptable land uses?

(
Are there adequate water supplies to meet competing needs?

(
How do we use limited funds to help us make sound management decisions?
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These questions indicate that the issues facing the managers and decision makers are large, difficult, and will require attention far into the future. The complexity of these questions is also beyond the scope of any single scientific discipline or federal agency to address adequately. The questions illustrate the need for increased knowledge and understanding and the important role science will play in finding appropriate solutions.

Presenters discussed uncertainty on both high-level issues and detailed scientific properties. Federal agencies tasked with protecting a region’s resources often relate uncertainty with risk. What is the risk of having an inadequate understanding of the natural system and/or the impact of human activities? If the uncertainty is not managed properly, could there be adverse impacts to the protected resources?

The federal presenters indicated that several scientific limitations contributed to their uncertainty, specifically the following:

(
Scale: the accuracy and resolution of analyses and models are not adequate.

(
Data: there are not enough data in critical areas.

(
Predictions and simulations provide non-unique solutions: there are many equally likely outcomes.

To address these sources of uncertainty, the presenters suggested the following:

(
Additional data collection, including new well and/or monitoring locations.

(
Collection of more extensive and comprehensive data at existing monitoring wells.

(
Subbasin-scale groundwater flow models incorporating new data.

Making decisions in the face of uncertainty poses risks to managers and leaders. The impact of uncertainty is the ultimate issue for federal agencies managing resources. Inaccurate estimates of water resource availability can lead to poor decisions about growth and land use. Inaccurate estimation of groundwater flow paths, travel times, and associated contaminant transport can lead to public health risks and adverse economic impacts.
3.1.3
Partners and Future Activities

Federal presenters indicated that their agencies are either currently working with, or willing to work with, other agencies at all levels. While the following is not a comprehensive list of all stakeholders in the region, it indicates that there are numerous opportunities for collaboration and mutual benefit.

Partners specifically mentioned by federal agencies included the following:

(
U.S. Bureau of Land Management.

(
U.S. Department of Interior, Desert Managers Group.

(
U.S. Geological Survey.

(
U.S. Fish and Wildlife Service.

(
U.S. Department of Energy.

(
National Park Service.

(
U.S. Department of Defense.

(
U.S. Department of Justice.

(
Inyo County, California.

(
Nye County, Nevada.

(
Brigham Young University, Utah.

(
Southern Oregon University, Oregon.

(
California state and regional agencies.

(
Nevada Department of Water Resources.

(
Nevada Division of Environmental Protection.

(
Local and county governments.

(
Tribal governments.

(
Conservation groups.

(
Individual private stakeholders.

It was implied that much of the current work done with partners involved cooperative funding of scientific research. The science team summary section of this report provides some insight into the types of research conducted. No details were provided on the breadth or depth of existing cooperation between these agencies.

Looking to the future, the federal presenters indicated that some ongoing work would continue and several new opportunities would be explored.

Continuing and new scientific research by federal agencies included the following:

(
Hydrologic and ecosystem monitoring.

(
Refinement of the Death Valley Regional Flow System model to better define the Ash Meadows flow system.

(
Development of predictive groundwater tools to evaluate potential pumping impacts.

(
Improving technology transfer by using the Clark County Southern Nevada Public Land Management Act and Multiple Species Habitat Conservation Plan.

The need for further development of collaboration, cooperation, and coordination was expressed by several speakers, which essentially amounts to developing new management tools and practices.

Specific future tasks presented by federal agencies included the following:

(
Development of unified U.S. Department of Interior positions on critical issues such as monitoring, impacts mitigation, and land disposal.

(
Development of a cooperative plan or strategy to assist in balancing the competing needs for water, and to address legal issues.

(
Collaborative and coordinated planning efforts.

(
Improved communication.

(
Development of additional funding bases.

The intent of improving cooperative approaches in the region is to secure water supplies for people and the environment, reduce legal conflicts, and increase cost effectiveness. 

3.2
Local Groups

Local groups representing environmental organizations, water authorities, counties, and communities participated in the workshop and are listed in Table 1. The groups’ diversity highlighted the issues facing this broad regional constituency, which included grass-roots activists concerned about specific issues impacting their communities and lives.

The short, one-day format of the Devils Hole Workshop special session did not allow representation from all local groups; however, the groups that participated provided some insight into activities and concerns in the region. The presentation of cultural, social, and economic issues of concern for many local groups was a valuable addition to the workshop.

Since all presenters did not respond to all questions, the summaries presented here should not be considered representative of all local groups. Summaries of the responses have been grouped into three sections: missions; concerns, questions, and uncertainties; and partners and future activities. 

3.2.1
Missions

Local groups are directly affected by what happens in the region. The missions of these groups indicate that there are multiple approaches to addressing the wide range of issues facing the region, which include the following:

(
Preserving riparian areas by acquiring critical water rights and properties.

(
Providing environmental and ecosystem education and outreach.

(
Engaging multiple stakeholders, including volunteers and the public, to develop solutions to environmental problems.

(
Conducting independent monitoring of activities and impacts related to the transport, disposal, and storage of nuclear waste.

(
Providing water to municipal water agencies.

Local groups have areas and issues where they focus their efforts, but their missions clearly overlap. Specific areas of concern include the Amargosa River riparian system and the communities of Pahrump, Amargosa Valley, and Beatty. Issues that affect all groups include water rights, water use, population growth, public education, and ecosystem health; all face potential impacts by the proposed high-level nuclear waste repository at Yucca Mountain and water-supply development throughout southern Nevada and southeastern California. Many groups also appear to promote consensus-based solutions and engagement with other special interest groups. While most local presenters hailed from within the Death Valley region, all indicated that these issues extend to their neighbors living in adjacent groundwater basins.

3.2.2
Concerns, Questions, and Uncertainties

The list of concerns for these groups is extensive and reflects the diversity of their missions. Because the groups are located in the heart of the region and are directly impacted by business, government, and other nonprofit activities, they tend to aggregate all of the region’s concerns, which include the following:

(
Water availability and sustainability.

(
Diversification of a water-supply portfolio.

(
Water usage and pumping impacts.

(
Balancing of environmental, economic, and societal issues.

(
Lack of hydrogeologic or ecosystem data and understanding.

(
Habitat and biodiversity loss.

(
Legal issues, principally water rights and land management.

(
Land ownership, land management policies, and jurisdictions.

(
Leadership and coordination of efforts.

(
Population growth.

(
Economic development.

(
Land use, zoning, and development standards.

(
Ineffective participation due to financial limitations.

These concerns focus mainly on water issues and the current and future impacts of population growth and economic development. Presenters repeatedly cited leadership, coordination, management policies, and scientific understanding as important requirements for resolving regional problems.

Specific questions raised by the local groups indicated that they were actively seeking information, but may not know who held the answers. The high percentage of federal lands in the region indicates that federal agencies are extremely important, but local groups feel that the problems are too complex for these agencies to solve on their own. Presenters also recognized that there are several hot spots, such as the Amargosa River, Ash Meadows, Devils Hole, and Pahrump, that are microcosms of the entire region. Dramatically overshadowing these local issues are more nationally significant concerns, such as the proposed high-level nuclear waste repository at Yucca Mountain and water supply concerns of the Las Vegas metropolitan area.

Local presenters also had questions about how the hydrologic, biologic, and economic impacts of these hot spots are linked. Persistent questions about how much water exists, how long it will last, how to get more, and the impacts of development were repeatedly raised by the local groups. When asked whether more scientific research should be funded to answer these questions, the groups responded with hesitation. Several felt there was a lack of understanding of the science already done and the additional work required. Also, the groups felt they did not have the political muscle to influence the prioritization, planning, and implementation of scientific studies. With the exception of the Southern Nevada Water Authority, most local groups felt they could not affect this process.

While scientific uncertainty was cited as a major hindrance in managing water resources and growth, local groups voiced overwhelming frustration that the apparent lack of coordinated research by the various scientific groups was contributing to the uncertainty. They cited inaccessible data, competing agency missions and objectives, and lack of coordination and collaboration as hindering effective local government planning efforts.
3.2.3
Partners and Future Activities 

Local groups expressed a strong willingness to collaborate and cooperate with other groups in the region. Several communities, defined by similar missions and core competencies, were identified as potential partners, including the following:

(
State of Nevada agencies:

-
State Engineer’s office.

-
Department of Water Resources.

(
Other water authorities and districts.

(
Federal agencies:

-
Bureau of Land Management.

-
Forest Service.

-
Fish and Wildlife Service.

-
National Park Service.

-
Bureau of Indian Affairs.

-
U.S. Department of Energy.

-
U.S. Department of Defense.

(
Rural communities and counties:

-
Amargosa Valley.

-
Beatty.

-
Lincoln County.

-
White Pine County.

(
Urban communities and counties:

-
Las Vegas.

-
Clark County.

Local groups recognized that the formal resolution of differences and identification of workable solutions is a long-term process that should begin immediately. A positive driver for action was the common understanding of the existing and impending problems that need to be addressed.
A common theme among the local groups was the desire to take an active management role in addressing the water issues facing the region. It was recognized that all communities will face impacts and that action must be taken rather than waiting until unmanaged impacts are irreversible.
Specific activities planned by the local groups include the following:

(
Obtain funding for:

-
A water-planning office that could be a pre-cursor to a regional water authority.

-
Monitoring of water-permit filings.

-
Administrative staff to search for science funding. 

(
Lobby for and develop a water conservation ordinance.

(
Document the current impact of groundwater pumping.

(
Fund a small program of water quality sampling in Pahrump.

(
Prepare water awareness and education programs.

(
Work cooperatively with the U.S. Department of Energy Office of Repository Development on hydrogeology in northern Amargosa Valley.

(
Obtain long-term, permanent, statutory involvement in Yucca Mountain repository performance confirmation.

(
Adopt the Nye County Water Resources Plan.

(
Collaborate with other counties.

Local groups proposing a water authority for Southern Nye County felt that it should have strong local government involvement and be adequately funded to ensure daily, full-time involvement with the issues. A major function of this water authority would be to coordinate collaborative water resource definition, development, use, and management activities with all impacted communities. It was also suggested that this regional group should create a permanent, regional data repository to support management activities. Political advantages, such as negotiating with external water users and state regulatory agencies, were also cited among the reasons for wanting to form such an authority.

3.3
Science Teams

Science teams representing universities, counties, and federal agencies participated in the workshop and are listed in Table 2. The teams differed mainly in their specialization in the various scientific disciplines.

The large geographic area and complex natural conditions in the Death Valley region and other parts of southern Nevada present numerous opportunities for scientific research. Presentations ranged from site- and process-specific research summaries to large project summaries. This section is intended to provide an overview of the types of research conducted in the region and some of the issues facing the science teams.

Since all presenters did not respond to all questions, the summaries presented here should not be considered representative of all science teams. Summaries of the responses have been grouped into four sections: missions; significant results; questions, uncertainties, and users; and collaborators and future activities. 

3.3.1
Mission Summary

Science teams focus on providing reliable scientific data and knowledge to resource managers and decision makers in the region, although in some instances no user of the product has been identified. The ultimate goal is to provide a better understanding of natural processes, which will help protect present and future generations and the environment, and is accomplished by conducting research in the earth and ecosystem sciences (i.e., hydrology, geology, chemistry, biology, atmospheric sciences, and other fields related to radioactive waste disposal). Specific activities conducted by the science teams include data collection, analysis, modeling (e.g., groundwater, chemistry, or repository performance) and repository design. Universities also have a responsibility to be involved with undergraduate and graduate education. 
3.3.2
Significant Results 

Much of the scientific work in the region is important, innovative science conducted by world-class researchers. Findings have implications within the region and in many cases can also be applied world-wide in other arid ecosystems.

Presentations focused primarily on biologic, hydrologic, and geologic research, including the following analyses and modeling studies:

(
Biotic consequences of natural and human disturbances to aquatic and riparian ecosystems.

(
Identification of waters from different aquifers.

(
Delineation of flow paths.

(
Evaluation of sources and distribution of groundwater recharge.

(
Groundwater pumping.

(
Climate conditions and their impacts.

(
Impact(s) of brines on waste canisters.

The major modeling activities in the region are the large, regional model of the Death Valley groundwater flow system, the Yucca Mountain site model, models of flow through the southern Funeral Mountains, and hydrothermal ventilation models for the Yucca Mountain repository design. Research on similar subjects conducted by different groups often results in alternative understandings and conclusions. An example is the groundwater flow system in the southern Funeral Mountains; flow in this important area of the system will determine the impact of contamination and water usage on Death Valley National Park. There is considerable debate on whether flow exists through the mountains, and two research groups presented arguments for and against this hypothesis.

The breadth and depth of research presented is an indicator of the natural complexities in the region. Each study provides another piece of knowledge and understanding that, when used together, will answer questions on how to best manage regional resources.
3.3.3
Questions, Uncertainties, and Users

The dominant physical feature of the Death Valley groundwater flow system and adjacent flow systems is the Great Basin carbonate aquifer. The importance of the carbonate aquifer in relation to regional groundwater flow cannot be understated. Most water-resource management questions are impacted by the uncertainty related to this aquifer and its interaction with the rest of the groundwater flow systems.

Science teams are investigating the carbonate aquifer, and the biologic and hydrogeologic systems, to address uncertainties in the following:

(
Groundwater flow paths and travel times.

(
Role of hydrogeologic framework, faults, and other geologic structures on groundwater flow.

(
Distribution and rates of recharge and discharge.

(
Radionuclide transport.

(
Groundwater pumping and its impact.

(
Climate variability.

(
Biotic and habitat consequences of system changes.

(
Impacts of analytical and simulation simplifications on results and predictions.

(
The importance of natural processes on the overall system.

These types of scientific uncertainties translate to management and decision uncertainties. An important point made by a presenter was that it is necessary to document the uncertainty in measurements, analytical results, and model predictions; this type of information is not typically presented and discussed explicitly in technical presentations. 

Site-specific and process-specific data and information are most commonly identified as means of reducing scientific uncertainty. To a scientist, this means that more data must be collected, more analyses must be conducted, and more simulations must be completed.
The best predictions are obtained when model parameters are constrained by appropriate-scale field tests. New tools are available for assessing the value of better information and determining features and natural processes that have the greatest impact on model predictions. The presumed benefit to understanding and ultimately reducing uncertainty is to provide a higher comfort level to the decision-makers who use the scientific results.
The scientific research conducted in the region is potentially useful for all stakeholder groups that must manage resources and make decisions that impact or are impacted by the natural system. These stakeholders include federal agencies, tribes, agriculture, mining, community development, and state and county organizations. The scientific community typically presents its results in published articles and scientific literature, and at meetings similar to the Devils Hole Workshop. After the results are provided, the use of the knowledge is considered to be beyond the scientist’s control.

3.3.4
Collaborators and Future Activities

The value of collaboration and the desire to actively collaborate with other researchers and managers is widely acknowledged within the science community. Currently, collaboration occurs in two forms: 1) working cooperatively with other researchers and managers, and 2) receiving research funding from an organization to address its concerns. Collaboration with scientists in other organizations is typically passive, with little or no regular effort dedicated to significant interaction. Lack of time and money is often cited as a reason for less regular interaction. Researchers engage with funding agencies to communicate the benefits of their research to resource managers and decision makers.

Only one presentation, by the U.S. Geologic Survey, which described efforts on the Death Valley regional groundwater flow system modeling project, cited regular stakeholder interaction as a requirement of the scientific effort. This project is scheduled to end in 2004.
Based on workshop presentations, it does not appear that future scientific efforts in the region will be conducted more cooperatively than in the past. Science teams are focused on their specific disciplinary research and are not actively seeking collaborative projects unless required to do so by the funding agencies. Incentives and drivers are not currently encouraging researchers to pursue this type of interaction.

Planned research is aimed at addressing scientific uncertainties in the region. Well drilling, monitoring, sampling, analyses, and additional modeling are expected to continue. The immediate future for researchers will likely be very similar to past efforts, with scientists and teams acting independently and investigating features and natural processes that will reduce uncertainties in their disciplinary area. 

However, the completion of the Death Valley regional flow-system model has created the opportunity for using the model as a resource management tool. It is hoped that this tool can be developed by close interactions between multidisciplinary scientists and the resource managers in the region. 

4.0
Evaluation 

The results of the Devils Hole Workshop special session were evaluated to describe the current state of resource management and scientific research in the region, to define a future state that addresses current concerns, and to identify components that need to be developed to achieve the desired future conditions.

4.1
Current Conditions

Workshop presentations were evaluated to determine the general conditions that exist in the Death Valley region. In the sections that follow, organizational objectives, or missions; concerns; partnerships; performance standards; existing human, financial, and infrastructural resources; and needs are discussed to provide a clearer description of the current state of water-resource related efforts in the region.

4.1.1
Objectives

The Devils Hole Workshop is an annual forum for resource managers and earth-science researchers to gather and share experiences, findings, and concerns. Therefore, it is not surprising that the presenters had well-aligned objectives and organizational missions. Groups in the region are working toward similar, interdependent objectives, which include the following:

(
Managing, preserving, and protecting human, natural, and cultural resources.

(
Working toward a sustainable future that balances economic, environmental, and social concerns.

(
Conducting scientific research.

These high-level objectives encompass the diverse projects in the region, which include management and operation of the Nevada Test Site, licensing of the Yucca Mountain high-level nuclear waste repository, protection of the environment, securing of adequate clean water supplies, and population growth management.

4.1.2
Concerns

The major concern among stakeholders is water sustainability. From this high-level issue there is rapid separation into a host of underlying or contributing issues.

Water sustainability is the key to achieving long-term economic viability, maintaining a healthy ecosystem, and creating social equity. Without water, none of these is achievable. Stakeholders in the region understand this situation. Water sustainability is endangered by a host of threats and each stakeholder group has a role in addressing these threats.
The major threats to water resources in the region are contamination and groundwater pumping. There are several types of potential contamination, including nuclear, industrial, and domestic wastes. Potential primary sources of these wastes are the Nevada Test Site, the proposed Yucca Mountain high-level nuclear waste repository, agriculture, mining, manufacturing, landfills, and septic systems. Groundwater pumping currently impacts communities and industries in the region.

Concerns over worsening impacts are fueled by the likely exportation of water out of the region and increasing water demands due to local population growth and economic development.
The impacts of these threats can be far reaching and severe, such as the loss of natural habitat and biodiversity due to declining water levels or degraded water quality. These impacts could occur at Ash Meadows, Devils Hole, Death Valley, or numerous other springs and riparian areas in the region. These natural areas are regional assets that create jobs and benefit the local economies, in addition to playing an important part of the quality of life and “sense of place.”

Land-subsidence from groundwater pumping and declining water levels could severely impact the civil infrastructure of roads, pipelines, storm-water drainage, and power delivery. While these impacts are serious and extremely costly to rectify, they are merely symptoms of larger issues. Without adequate clean-water supplies, the existing communities and health of the residents in the region are threatened. While very few stakeholders wish to discuss these long-term issues, all recognize that sustaining clean water supplies has become their driver for action.

4.1.3
Partnerships

During the workshop, speakers from federal agencies, local groups, and science teams repeatedly indicated their willingness to collaborate with other groups in the region. 

The U.S. Geological Survey Death Valley regional flow system modeling project is an example of several agencies joining together to fund a large and complex project. This project also required remotely located multidisciplinary scientists to work closely and integrate their knowledge. While this is the largest scientific project in the region, there are other smaller projects in which scientists have found ways to collaborate.

There are instances where scientists with differing expertise, and occasionally from different organizations, have worked together on specific projects. This type of collaboration, while highly beneficial, is seldom organizationally systemic and typically occurs only when there is sufficient persistence and dedication on the part of the individual researchers.
Most of the presenters focused on their willingness to team with others and the need to collaborate. Specific examples of ongoing collaboration were not presented. It appears that most of the existing collaboration involves a science team receiving funding from another organization. True collaboration involves regular and consistent sharing of ideas, data, and resources to produce beneficial results not possible individually. In some cases, the interactions between scientists and funding agencies appear to decrease after funding is authorized. Such working relationships between science teams and funding organizations is universal and not unique to this region.

Most scientific research and resource management activities in the region are conducted individually by the originating group. Interactions and the exchange of data sets occurs on an infrequent basis. Resource managers are most likely to be engaged if there is a specific crisis to be addressed. The annual Devils Hole Workshop is the primary regularly scheduled gathering for the exchange of ideas and results in the region.

4.1.4
Performance Standards

Existing performance standards are predominantly expressed contractually as 1) descriptions of products to be delivered, 2) schedules for completion, and 3) financial budgets. For groups working within a quality assurance program such as the Yucca Mountain Project, there are additional standards to be met. These standards may define how work should be performed, how it should be documented, and how accurate and precise the results should be. One of the intents of formal work procedures is to ensure that other workers, at a later date, will be able to recreate the results.

Other informal, often unspoken, standards exist among and within groups of workers. While these may be the most important and meaningful, very little effort is made to document, acknowledge, and enforce these standards. These working arrangements are the foundation for business processes that enhance the efficiency and effectiveness of the community.
4.1.5
Resources

Water-resource issues in the Death Valley region have been studied intensely for decades. These extensive investigations resulted from concerns about water supplies and potential contamination. Throughout the history of the region, there has never been a lack of 1) people interested in studying the region, 2) money to invest in these studies, or 3) government and private operational and management infrastructure to support these efforts. 

The most valuable of these resources is people, including 1) the local citizens who passionately defend their quality of life and sense of place, 2) the resource managers from government and private sectors who are committed to being stewards of the resources, and 3) the scientists who have dedicated their life’s work to studying and understanding the region. All of these groups are assets that can be harnessed to shape the future of the region. The experiences of these individuals have been both undervalued and underused in addressing concerns for water sustainability.Within the minds of these people, and in the closets, file cabinets, and computer systems of the organizations for which they work, resides a tremendous knowledge base. 

This knowledge base, developed during the last century, provides a significant understanding of the southern Great Basin and its water resources and is an unparalleled collection of data, information, and knowledge about the following:

(
Climate and atmosphere.

(
Water quality, quantity, and movement.

(
Biologic habitats, diversity, and thresholds.

(
Geologic structures, geometries, and properties.

(
Mined repository design, construction, and maintenance.

(
Nuclear radiation, contamination, and exposure.

(
Data collection, analysis, and modeling

Government and private sector financial investments for this knowledge base are staggering, amounting, literally, to billions of dollars. Regrettably, the most commonly cited reason for not using these resources to effectively and efficiently address the region’s water sustainability concerns is lack of money.
The size, extent, and duration of this scientific work has created an underlying organizational infrastructure to support past and ongoing efforts. This infrastructure lies within each of the science team organizations in the region, and includes buildings, offices, communication support, computing power, marketing materials, public relations support, transportation, procurement, contracting, legal support, and administrative services.

4.1.6
Needs

Despite the plentiful organizational resources available to stakeholders in the region, progress made in addressing water sustainability issues is still extremely slow. By far the most common reason cited for this lack of progress is uncoordinated and inefficient action. Repeatedly throughout the course of the workshop, examples of this breakdown were shared by participants from federal agencies, local groups, and science teams.

The discussions and observations at the workshop indicate that the following conditions must be met to encourage, enable, and sustain collaboration and coordinated action among the stakeholders in the region:

1.
A unified and compelling vision, with clearly stated objectives for achieving water sustainability.

2.
Meaningful organizational partnerships that encourage the development of an interdependent community.

3.
A structure or method of doing business that enables stakeholders to interact to discuss issues, share information and knowledge, and make decisions.

4.
Standards of participation that enable all parties to know and understand what is expected, so that accountability and trust can be developed.

Considering the money and effort spent trying to understand the natural systems of the region, perhaps the easiest and least expensive next investment would be to address the basic need for getting stakeholders to work together.
4.2
Gap Analysis

After reviewing the information provided by the presenters regarding resource management and science programs conducted in the region, a gap analysis was conducted to determine 1) issues not adequately addressed, 2) components of the scientific knowledge base not currently in place, and 3) how resource managers and science teams can better work together towards common objectives. 

4.2.1
Inadequately Addressed Issues

During the presentations and discussions of the workshop, resource managers and science teams described many issues that are not being adequately addressed, which include the following:

(
Water sustainability.

(
Population growth.

(
Economic development.

(
Community issues.

(
Habitat and biodiversity loss.

(
Legal issues, principally focused on water rights and land management.

(
Land ownership, land management policies, and jurisdictions.

(
Land use, zoning, and development standards.

(
Leadership and the coordination of efforts.

These unresolved issues point to the complex and interdependent nature of the problems. Such intricately connected problems will be solved only by integrating knowledge developed through the cooperation of a diverse community of resource managers and science teams.

4.2.2
Scientific Knowledge Base Gaps

During workshop discussions, scientists and managers voiced their concern over what is still not known about the natural systems of the region; however, their attention was clearly focused on different issues. While the science teams felt that there still is a great deal of scientific work to do, managers expressed the need to put all of the pieces together to gain a more comprehensive understanding that would assist in making decisions. Most likely both of these views are valid.
The recommended solution to gaps in the scientific knowledge base is twofold: 1) to pose the water-resource management decisions facing the region more formally, so that managers would be better able to frame the questions that scientists are required to answer and 2) to integrate the existing knowledge base that has been amassed during the past century more aggressively. Until these two steps have been completed, the stakeholders will be unable to determine what additional knowledge must be acquired.

4.2.3
Stakeholder Effectiveness

The remainder of this section describes actions that can be taken by the community to improve its objectives, relationships, structure, and standards, and move them in the direction of developing a more cooperative community of stakeholders. 

4.2.3.1
Objectives

While resource managers and science teams in the region have clearly defined organizational missions, it is unclear whether these missions translate effectively into clear objectives that explicitly describe what must be accomplished to achieve these missions. Also, it is evident that these strategic program objectives are not explicitly articulated to other stakeholders in the region. In some cases, frustration is voiced by members of one federal government department that colleagues in another department are ill-informed about the former’s objectives and activities in the region.

To remedy this situation, each stakeholder in the region should focus on more clearly defining strategic, fundamental, and means objectives. Once completed, these objectives could be integrated into formal objectives for each stakeholder group.
A further review of stakeholder objectives reflects a significant imbalance in the focus of efforts. Of the water sustainability issues addressed in the workshop, most were related to the natural environment and few to economic and social concerns. During the discussion period, however, through more thorough questioning of the attendees, it became apparent that stakeholders indeed consider these issues to be relevant. In many cases, attendees recognized that the economic and social ramifications of impacts to the natural environment are leading causes of many of the political breakdowns surrounding water-resource management. Admittedly, the attendees felt that those areas of analysis have only recently been considered.
A first step in addressing these economic and social issues would be to engage untapped stakeholders who have objectives focused on each of the three aspects of sustainability: environment, economics, and society. While many of the identified stakeholders in the region are not organizationally mandated to address all of these aspects of water-resource management, most recognize that consideration of these issues is necessary and unavoidable.
4.2.3.2
Relationships

The presentations and discussions of the workshop demonstrated a strong interest in water sustainability. While many stakeholders with concerns and interests in the region attended the workshop, a significant number of these groups did not. After almost ten years, the annual Devils Hole Workshop has developed a regular list of attendees, and involvement from new stakeholders will not likely occur without aggressive solicitation on the part of those currently involved.

While it is not possible to list all groups that could potentially be involved in a stakeholder alliance, there are clearly some generalizations that can be made about possible enlistees.

Because of the large proportion of federally administrated lands in the region, government agencies have an overwhelming presence. While federal managers display a strong interest in effectively executing their mandate, the community of participants would do well to have additional representations from other stakeholder groups, including county and local governments, the conservation community, local and regional businesses, and community interest groups. In fact, the overwhelming governmental composition of the group often provides a bureaucratic atmosphere to ongoing interactions.

The most alarming gap in stakeholder representation is the apparent lack of involvement by county governments and local stakeholders, who ultimately experience the consequences, either good or bad, of the federal water-resource management decisions made in the region. Historically, only Nye County, Nevada, and Inyo County, California, have been involved, although it is clear that other counties have an important stake in water sustainability concerns in the region.

Discussions during the workshop also indicated that, in many cases, the individuals who ultimately make the final decisions about resource or program management in the region are not typically engaged in stakeholder interactions regarding water sustainability. Upon further analysis, the managers who are regularly engaged do not feel empowered to make final resource management judgments or decisions. Therefore, a means for engaging high-level organizational decision-makers must be developed. At the very least, briefings and summaries of the findings, conclusions, and decision items from these interactions must be prepared and used to better obtain and hold the attention of these decision-makers.
4.2.3.3
Structure

Workshop discussions also provided insight into how typical stakeholders interact to discuss issues, share information and knowledge, and make decisions that could ultimately lead to future sustainable water conditions in the region. Overwhelmingly, the interactions between the resource managers are initiated by a perceived crisis, while the interactions between science teams are intitated by a technical workshop.

When resource managers meet in response to a perceived crisis, their mood is often polarized and defensive; when science teams meet for technical workshops, the conversation is typically one-sided, with the majority of the interaction occurring in the form of formal presentations. Little time is left for discussion or understanding dissenting opinions. A more cooperative stakeholder alliance would gather participants with similar missions into stakeholder groups that would facilitate more open discussion and the exchange of ideas, data, and knowledge.

In addition, an attempt should be made to further develop the business processes that would permit interaction of the stakeholders during all phases of addressing water sustainability issues in the region. These processes would undoubtedly include risk and needs assessments, short- and long-term planning, knowledge base development, policy and regulations development, and decision-making. Engaging with other stakeholders in these exercises increases opportunities for improved communication and resource sharing (i.e., money, personnel, knowledge, space, or field activities).

4.2.3.4
Standards

The performance standards currently used by stakeholders are necessary and should be continued. These contractual and quality assurance program standards, however, must be modified to help build accountability and trust within the community.

It will be necessary to better define the rules of participation for each community to clarify its level of commitment, roles and responsibilities, and what it requires in return for cooperating with other stakeholders. 
At a more detailed level, the community will need to decide what performance standards should be defined to support efficient collaboration. For example, when sharing data, analyses, and models, there are certain file formats, units, or other details that may make it easier for others to use these products. When products are moving from scientists to managers and from managers to decision makers, the needs of the recipients need to be considered. Having standardized formats and exchange protocols will prove useful in increasing efficiency. Numerous business and work-flow processes exist that could potentially benefit from defined standards. It is recommended that these standards be developed on a case-by-case basis and only after the community has a clear understanding of what is needed.

4.3
Future Conditions

The future of water-resource management in the region and the rest of Nevada hinges on the ability of the communities of both resource managers and science teams to cooperatively assess, study, and address concerns and issues before crises develop.
Likewise, no single agency, community, government, or citizen group can successfully monitor the potential for crisis as well as continuously study the vastly complex aquifers and watersheds, economic costs and impacts, and intricate social issues to the degree required to act efficiently and effectively on water sustainability issues.
The overwhelming mood among stakeholders throughout the region calls for a cooperative solution to the continued breakdowns and stalemates. But rather than create another superstructure or hierarchical organization that would stifle innovative problem-solving, the community seeks a way to better enable the stakeholders to deliver important and effective results.

4.3.1
Collaborative Southern Great Basin Water Alliance
The goal is to provide a path for innovative resource managers and science teams to effectively engage with each other. A formal, collaborative Southern Great Basin Water Alliance (Alliance) would build trust through accountability, cooperatively assess potential impacts and risks, conduct useful short- and long-term planning, promote participation, develop a useful knowledge base, develop policy recommendations, and use formal decision processes to move toward water sustainability.

The proposed Alliance would behave more like a highly charged, interactive network than the usual complex commission or ruling body that is slow to respond to urgent and quickly changing issues (Figure 1). The proposed Alliance would seek to recognize issues before they become crises and address them before they become political or legal breakdowns.
The proposed Alliance would recognize that water issues transcend the environmental conversation and are inextricably linked with concerns for sustained economic and community development. The proposed Alliance would be broadly based, involving and impacting multiple stakeholder groups, and would rely on the integrated knowledge base of scientific professionals from academic institutions, government agencies, and the private sector.
The proposed Alliance would rely on shared concerns; shared needs; shared risks; shared data, information, and knowledge; shared resources; and shared creative solutions. The alternatives would be: 1) costly and reactive decisions, 2) expensive and overly comprehensive scientific investigations, and 3) frustrating and politically charged courtroom proceedings.

4.3.2
Strategic Objectives

The major strategic objectives for the proposed Alliance would most likely be aligned with the stakeholders’ concern for water sustainability. These objectives would reflect a need to balance the concern for a thriving economy, strong communities, and a healthy natural environment. Ultimately, the proposed Alliance goal would be to implement water-resource management that optimizes positive impacts to the economy, community, and the environment, and minimizes negative impacts.

4.3.3
Partnerships

To accomplish its broadly based strategic objectives, the proposed Alliance would need to rely on the diverse array of existing stakeholders in the region. To make the proposed Alliance more effective, stakeholders would likely form groups or coalitions reflecting a common concern, interest, need, or management goal (Figure 1 and Table 3). These stakeholder groups would identify a group coordinator, who would represent the interests of the various stakeholders in that group and facilitate their interactions.

In many cases, such stakeholder groups already exist in the region. This collection of self-organizing stakeholder groups is the precursor for the proposed Alliance recommended in this report. However, the groups need to invest time and resources to further develop 1) the objectives they intend to achieve, 2) the activities they wish to conduct as a group, and 3) a coordinator role within their group.
The organization of stakeholder groups allows the proposed Alliance to effectively manage the many complexities or shortfalls that beleaguer a distributed network, including the following:

(
Face-to-face interactions

Ideally, the stakeholder groups would be well enough organized to allow individual stakeholders the opportunity to interact regularly as a result of their common concerns. For example, at present U.S. Department of Interior agencies have a higher likelihood of interacting because of their departmental affiliations.

(
Size

The groups would allow stakeholders to come together in significantly smaller numbers for decision making or discussions of technical issues that would be unwieldy for the entire network of stakeholders.

(
Overlapping affiliations and/or jurisdictions

Many stakeholders or stakeholder organizations would likely have overlapping affiliations or jurisdictions. The integration of those stakeholders who often have similar concerns into groups would simplify interactions. For example, the U.S. Department of Energy has various programs in southern Nevada; some of these programs have a slightly different goal or mission but many originate from one project office.

(
Organizational cultures

Many stakeholders, while not associated or affiliated, may have a similar culture and share similar values or methods of communication. For example, stakeholders in the conservation community could form a partnership that reflects their common priorities, programs, and missions (Table 3).

Examples of stakeholder groups that could be formed in the region include the Rural Nevada Water Coalition (Figure 2) and the science team group (Figure 3). The coalition would consist of local and county stakeholders with a common interest in securing and managing water resources for their constituents and future sustainability. The science team group would consist of universities, federal agencies, national laboratories, counties, and nonprofit groups with common interests in providing insight into water-resource issues. 

Stakeholder groups would undoubtedly lead to previously unrealized synergies and efficiencies. While the strategic objectives of each individual stakeholder may not be identical, the similarity in stakeholder concerns, interests, needs, or management goals would likely help the larger group accomplish its goals.

The role of the stakeholder group coordinator would be to capitalize on the commonalities within the group and leverage them to the advantage of the individual stakeholders and the larger group. Stakeholder group coordinators would also facilitate 1) the development of group strategic, fundamental, and means objectives; 2) regular group interactions; 3) the formalization of group business processes, including decision processes; and 4) the adoption of group standards, or bylaws. Ultimately, group coordinators would become the primary representatives for the stakeholder group in proposed Alliance activities, although the stakeholder group might feel the need to have more than one person carrying out these activities.

4.3.4
Stakeholder Activities

The proposed Alliance would likely adopt means objectives, which represent core competencies or core business activities, to achieve its strategic objectives for water sustainability. The degree to which these core competencies were clearly defined and efficiently executed would dictate the effectiveness of the proposed Alliance. The core business would likely include the following tasks (Figure 4):

1.
Assess risks and needs.

The proposed Alliance would assess the potential positive impacts and negative risks to the socioeconomic and environmental needs of the stakeholders. Once these potential impacts and risks are identified they would be prioritized into short- and long-term concerns. Next, the appropriate resources required to address and ultimately manage these impacts and risks would be developed. The results generated as part of this proposed Alliance core competency would provide the context and focus for subsequent work conducted as part of other proposed 

Alliance core-competencies. In other words, multiple impacts and risks would generate multiple planning, communication, knowledge base, policy, and decision-making processes.

2.
Conduct short- and long-term planning.

The proposed Alliance would use the results generated as part of risk and needs assessments to conduct short- and long-term planning to address potential impacts and risks at appropriate times in the life-cycle of a given project. Planning efforts would identify the resources needed to address the impacts and risks.
3.
Promote participation and communication.

To address these short- and long-term needs, the proposed Alliance would engage the many stakeholders in the region, including citizens, scientists, business leaders, and decision- and policy-makers, to gather and communicate knowledge about potential impacts and risks resulting from water-resource management decisions.

4.
Develop knowledge base

The proposed Alliance would acquire, create, integrate, and disseminate the data, information, and knowledge required to address these short- and long-term needs. This knowledge base would form the basis for understanding impacts and risks and for developing sustainable water-resource management solutions.

The proposed Alliance knowledge base would be developed by integrating the existing data, information, and knowledge already existing within the science community. In order to accomplish this goal, however, the proposed Alliance would be challenged to actively coordinate this community to work together to accomplish short- and long-term knowledge base development goals.

The proposed Alliance data, information, and knowledge acquisition and creation would consist of two components: 1) to gather, acquire, maintain, and process data and information and 2) to conduct analyses of the data and information for increased understanding of the regions water resources.

These critical knowledge sharing and integration activities would result in the active engagement of all stakeholders to continually integrate existing and newly developed data, information, and knowledge regarding water resources of the region. Proposed Alliance knowledge integration activities would consist of three components: 1) to directly engage in facilitating interactions among the various resource managers, science teams, and public interest groups; 2) to develop and use formal business processes to foster collaboration among stakeholders; and 3) to use information technology that enhances the integration and sharing of data, information, and knowledge in the integrated knowledge base.

Finally, the proposed Alliance would provide data, information, and knowledge in understandable formats to all stakeholders, including the public, decision- and policy-makers, and science teams. To achieve this goal, knowledge dissemination would provide 1) concise and straightforward briefings and summaries to non-technical audiences; 2) internet-based access to the data, information, and knowledge contained in the integrated knowledge base; and 3) direct input to the risk and needs assessments and decision processes of stakeholders throughout the proposed Alliance.

5.
Develop policy and regulation.

Based on increased knowledge and understanding, the proposed Alliance would make policy and regulatory recommendations that would guide stakeholder groups toward sustainable water-resource management decisions. These recommendations would work to minimize adverse risks and optimize positive impacts to foster continued sustainable development.

6.
Formalize decision processes.

The proposed Alliance would assist decision- and policy-makers in accessing the knowledge base through formalized decision processes, documenting each decision process and knowledge used when each decision was made. As circumstances and knowledge changed with time, the proposed Alliance would advise decision-makers whether the circumstances and consequences of their decisions had likewise changed.

4.3.5
Standards for Participation

For any group to withstand the pressures and conflicts that arise from depending on each other, producing value, and finding solutions, there must be standards to which all groups are held. Therefore, members of the proposed Alliance would need to clearly communicate their level of commitment, roles, and responsibilities, and what they require in return for participating. This authentic expression of expectations would eliminate the need for participants to speculate on other’s intentions.

Accountability would be demonstrated by the fulfillment of proposed Alliance roles and responsibilities. Based on this accountability, members of the proposed Alliance would develop trust in each other, which would enable them to produce the sustainable future they intend.
Performance standards would be developed by the proposed Alliance to help evaluate whether intended objectives have been met. At each stage of the proposed Alliance efforts, members would need to know what was working, what was not working, and what needed to change. If objectives were not achieved, members would need to develop a new path for executing their actions. All members would then make the appropriate modifications, supporting each other where appropriate, to make the actions of the Alliance more effective.

5.0
Recommendations for a Path Forward

To implement the recommendations in this report, the following steps should be taken:

(
Present findings and recommendations of this report to stakeholders. Where necessary, provide specific individual stakeholders and stakeholder groups with a detailed briefing.

(
Incorporate stakeholder input.
(
Encourage individual stakeholders to review their organizational mission and goals for the region. Stakeholders should determine their roles and responsibilities in the community and identify their core competency in the area of water sustainability.

(
Formalize stakeholder groups.

For each stakeholder group, conduct the following:

-
Conduct an “objectives definition” exercise to define the strategic, fundamental and means objectives (i.e., core business) of each stakeholder group. Stakeholder groups could define what they, as a collection of individual stakeholders, hope to accomplish in the region and how they intend to accomplish it using the recommended core business of the proposed Alliance as a guide.

· Develop a list of other potential stakeholders not currently represented that would participate in the stakeholder group.

· Select a group/local coordinator who fulfills the role defined in section 4.3.3.

-
Conduct an analysis to determine how well the stakeholder group is accomplishing the formalized objectives through its current activities.

-
Set priorities for critical organizational processes requiring immediate attention to address stakeholder group concerns.

(
Formalize the Southern Great Basin Water Alliance.
-
From the objectives developed by each of the stakeholder groups, develop a set of strategic, fundamental, and means objectives for the proposed Alliance, then define what the proposed Alliance hopes to accomplish in the region and how it intends to accomplish it using the recommended core business as a guide.

-
Develop a list of other potential stakeholders not currently represented that would participate in the proposed Alliance.

-
Conduct an analysis to determine how well the proposed Alliance is accomplishing the formalized objectives through its current activities.

-
Using stakeholder group prioritization results, set priorities for critical business processes requiring immediate attention.

-
Develop a plan for implementing core business changes that better achieve proposed Alliance objectives.


(
Select priorities and implement them as part of the ongoing projects in the region.

TABLES

 Table 1
Federal and Local Presenters at the 2004 Devils Hole Workshop

	Agency
	Office/Project
	Presenter

	FEDERAL AGENCIES

	National Park Service
	Death Valley National Park
	Terry T. Fisk, PG

	
	Water Rights Branch
	Jennifer Back

	U.S. Bureau of Land Management
	Las Vegas
	Robert Boyd

	U. S. Department of Interior
	Desert Managers Group
	John Hamill, California Desert Coordinator

	U.S. Department of Energy
	Office of Repository Development
	Abe van Luik

	
	Underground Test Area Project
	Robert Bangerter, Project Manager

	
	National Nuclear Security Administration Nevada Site Office
	Bruce Hurley and Don Van Etten

	LOCAL GROUPS

	The Nature Conservancy
	Amargosa River Project
	Bill Christian, Director

	Pahrump Valley Community Action Team
	--
	Walt Kuver

	Southern Nye County Conservation District
	--
	Donna Lamm

	Nye County, Nevada
	Department of Natural Resources and Federal Facilities
	Les W. Bradshaw

	Lincoln and Esmeralda Counties, Nevada
	--
	Paul Siedler


Table 2
Science Team Presenters at the 2004 Devils Hole Workshop

	Agency
	Office/Affiliation
	Presenter

	Desert Research Institute
	Division of Hydrologic Sciences, Reno, Nevada
	Donald W. Sada

	Inyo County, California
	County Planning Department and the Hydrodynamics Group
	Andrew Remus, Michael King, John Bredehoeft, and John Jansen

	U.S. Geological Survey
	Las Vegas, Nevada
	Wayne R. Belcher

	Brigham Young University
	Department of Geology
	Stephen T. Nelson and others

	Nye County
	Nuclear Waste Repository Project Office Independent Scientific Investigations Program
	Thomas S. Buqo

	University of Nevada, Las Vegas
	Harry Reid Center for Environmental Studies
	James Cizdziel, Senior Chemist

	Lawrence Berkeley National Laboratory
	--
	Joe Wang


	Table 3

Potential Stakeholder Groups within the Proposed Southern Great Basin Water Alliance



	Potential Stakeholder Group
	Potential Stakeholders

	U.S. Department of Interior and U.S. Department of Agriculture Forest Service Group


	Bureau of Land Management


(
Nevada office


(
California office

National Park Service


(
Water Rights Branch


(
Death Valley National Park


(
Lake Mead National Recreation Area

U.S. Fish and Wildlife Service


(
Desert National Wildlife Refuge


(
Ash Meadow National Wildlife Refuge

Forest Service


(
Toiyabe National Forest

	U.S. Department of Energy and U.S. Department of Defense Programs
	National Nuclear Security Administration, Nevada Site Office


(
Environmental Restoration Division


(
Environmental, Safety, and Health Division


(
Stockpile Stewardship Division

Office of Civilian Radioactive Waste Management


(
Office of Repository Development


(
Science and Technology Program

Nellis Air Force Base

	Southern Nevada Water Authority
	
(
Big Bend Water District


(
City of Boulder City


(
City of Henderson


(
City of Las Vegas


(
City of North Las Vegas


(
Clark County Water Reclamation District


(
Las Vegas Valley Water District

	Proposed Rural Nevada Water Coalition (i.e., rural counties and/or water-related “Special Use Districts” of Nevada)
	Counties and/or water districts including, but not limited to:


(
Moapa Valley Water District


(
Virgin Valley Water District


(
Nye County, Nevada


(
Lincoln County, Nevada


(
Esmeralda County, Nevada


(
White Pine County, Nevada


(
Lander County, Nevada


(
Eureka County, Nevada


(
Elko County, Nevada

	State of Nevada
	Water-related agencies and/or offices including, but not limited to:

Nevada Department of Conservation and Natural Resources


(
Division of Environmental Protection


(
Division of Water Resources

	California
	State Agencies

Inyo County

San Bernardino County

	Southern Great Basin Science Teams
	U.S. Geological Survey

University of Nevada


(
Las Vegas


(
Reno


(
Desert Research Institute

Sandia National Laboratories

Lawrence Berkeley National Laboratory

Los Alamos National Laboratory

Nye County Independent Scientific Investigations Program

	Nevada Ad-Hoc Water Network
	Numerous conservation and other interest groups in the region, including, but not limited to:


(
Alliance for the Wild Rockies


(
Baker Business and Tourism Council


(
Center for Biological Diversity


(
Citizen Alert


(
Death Valley Task Force


(
Elko County Conservation Association


(
Great Basin Mine Watch


(
Great Old Broads for Wilderness


(
Lahontan Audubon Society


(
Lahontan Wetlands Coalition


(
Nevada Wildlife Federation


(
North West Great Basin Association


(
Progressive Leadership Alliance of Nevada


(
Public Resources Associates


(
Sierra Club Toiyabe Chaper


(
Sierra Club Desert Committee, California


(
Trout Unlimited, Great Basin Chapter


(
Truckee River Yacht Club


(
Western Watersheds Project, Idaho


(
White Pine Citizens for Proper Representation


(
Wildlands Center for Preventing Roads, Montana

	Agricultural interests
	Agricultural and resource conservation groups in the region, including, but not limited to:


(
Natural Resources Conservation Service


(
Various Resource Conservation Districts

	Other private business interests
	To be determined

	Other community development groups and associations
	To be determined
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Figure 1
Recommended Structure and Participants for the Proposed Southern Great Basin Water Alliance
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Figure 2

Expanded View of the Rural Nevada Water Coalition Stakeholder Group 

within the Proposed Southern Great Basin Water Alliance


Figure 3

Expanded View of the Science Team Stakeholder Group within 

the Proposed Southern Great Basin Water Alliance


Figure 4

Sequence of Core Activities Conducted by the Proposed Southern Great Basin Water Alliance
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The term coalition is used to describe a union of rural Nevada water interest groups that collaborate in their efforts to seek a water future that is aligned with the interests and values of their communities.





The term Alliance is used to describe the larger and more widely distributed network of individuals, groups, or government agencies that have agreed to set aside differences, cooperate, and achieve a goal that is in everyone’s best interest.








“…no cooperative plan or strategy to balance the competing needs for water and address trans-boundary flow and legal issues…


…no clear authority/leader-ship/forum for such a plan…”


Federal agency presenter








“…the risk of harmful impacts can be reduced without reducing (scientific) uncertainty if conservative approaches are taken…”


Federal agency presenter








“…severe environmental and economic consequences of being ‘wrong’.…”





Federal agency presenter





“…reducing uncertainty may or may not help us meet our responsibilities; it narrows the range of potential outcomes…”


	Federal agency presenter
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