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I. Opening and review of the purpose of SWRR.  Cochairs Rick Swanson and Bob Goldstein provided a summary of outcomes of previous SWRR meetings and the status of work on criteria, indicators and research.   Ted Heintz, Director of Indicator Coordination at the White House Council on Environmental Quality summarized progress of the other Resource Roundtables and the work of CEQ on criteria and a national set of environmental indicators.   He acknowledged the SWRR for making significant contributions to the framework for the national indicator effort through the work on conditions of sustainability and criteria.

II.
Lynn Scarlett Department of Interior (DOI) Assistant Secretary Policy Management & Budget welcomed participants to DOI, noting that water resources management is central to DOI’s mission at the confluence of people, land, and water.  There are challenges, many of which we see in the headlines (e.g., Colorado River, Klamath River, Everglades).  Scientific information is important to understanding water challenges and SWRR is a part of a larger conversation on information, performance measures, environmental indicators, and the relationship of those indicators to other “knowledge,” systems, and decision processes.  


Assistant Secretary Scarlett reflected that measurement, indicators and information are important for evaluation, inputs to decisions, feedback on what is working and what is not, and for knowledge about how the natural world works.  This requires thinking about information and system concepts -- as the documents of this Roundtable suggest.  The SWRR principles on sustainable development of water resources are a conceptual model focused on multi-dimensional ways of thinking about interdependencies of natural, social, and economic systems.  

What information is needed depends on how it is to be used and on the capacity to measure.  Complexities mean choices about indicators are not self-evident.  Consensus on relevant indicators can enhance public discourse, better enable decision makers to agree on where and how to target policies and actions, and provide a pathway for performance-based management.  DOI applauds SWRR for this work to develop criteria and indicators for sustainable water resources management and to identify research needs to enhance water resources management.  Key questions going forward include how to link other related efforts by CEQ, States, EPA, etc; how to sustain the effort; and how to enhance the use of indicators.

III.
Panel Discussion moderated by Rhonda Kranz, Ecological Society of America

 Linda Eichmiller, Association of State and Interstate Water Pollution Control Administrators (ASIWPCA), called sustainability in the water arena the new management paradigm.  There is a need to more efficiently communicate with and engage the public. According to Eichmiller, government should take a leadership role to establish a clear vision of questions like the meaning of biological integrity, to facilitate the discussion and to better understand and use our collective natural assets.  More monitoring of water and better techniques are needed.  Sustainability in the water area needs multi party initiatives, as there are transboundary issues.  Issues needing more attention include:  air deposition; infrastructure; drought management; climate change; and stewardship.

Dan Tunstall, World Resources Institute, noted that WRI’s indicator approach focuses on ecosystems and habitat types.  It accesses the condition of goods and services derived from ecosystems; the use of pressure and threat indicators to measure risk; global, regional and national scale analysis; and the use of georeferenced information.  WRI indicators include value indicators like basins with high freshwater fish species richness and endemism; condition indicators like change in wetland extent, large dams under construction.  They also include risk indicators:  river fragmentation, flow regulation, and water scarcity for people and nature.

Karl Fennessey, Dow Chemical, discussed “Water: Challenges and Metrics.”   Dow Chemical has a mission to constantly improve the science and technology essential to human progress.  For Dow, the criteria for sustainable development started in the late 1990’s with its sustainable development operating plan.  The 2005 goals include:  reduction of chemical emissions by 50%; priority compounds by 75%; waste and wastewater generated per pound of production by 50%; dioxin emissions by 90%; and energy use per pound of production by 20%.  These goals constitute a $900m investment with a $2.7b return in cost savings.  Fennessey pointed out that the lessons for the next steps include recognizing the extent and impact of the issues; including outreach; keeping things simple; and collaborating and compromising with interested parties.  Good indicators are simple, measurable, achievable, and meaningful.

Tom Feeley, US Department of Energy (DOE), stated that electricity production requires a reliable, abundant, and predictable source of water, a resource in limited supply in parts of the U.S. and much of the world.  Thermoelectric generation from fossil fuels such as coal, oil, and natural gas, and nuclear power is water intensive.  In fact, each kWh generated requires an average of 25 gallons of water to produce.  The demand for water by the electric-utility sector competes with demands from other sectors.  As such, the availability of adequate water supplies to produce electricity and the impact of power plant operations on water quality are receiving increased attention.


DOE’s National Energy Technology Laboratory conducts research and development on technologies and approaches to better manage how power plants and other energy-related projects use and affect freshwater resources.  The research from laboratory and bench-scale activities through pilot and full-scale demonstrations is built upon partnership and collaboration with industry, academia, and other government and non-government organizations.  

John R. Smith. ALCOA, provided a presentation on Alcoa’s Water Initiatives.  Sustainable Development is the basis for the Alcoa environmental strategy.  ALCOA seeks a reduction of process water use by 60% by 2008, and zero process water discharge and “near zero” storm water discharge by 2015.  ALCOA’s zero water discharge technology strategy for process and storm water includes minimizing runoff with green roofs, grass filter strips, and porous pavement.  For process water, the company seeks to eliminate, reduce, recycle and reuse.  Cooling water treatment and discharge will be nonchemical treatment, and the natural treatment system of trees and constructed wetland will be utilized.

ALCOA collaboration with SWRR will include defining the ultimate goals (i.e., with process water and storm runoff).  It can include shared strategy and technology sharing as well.
IV.
Presentation by Sustainability Concept Group: The SWRR Concepts Work Group developed a set of concepts as a basis for the Roundtable’s ongoing efforts to identify criteria and indicators that would be useful in the assessment of the sustainability of water resources in the U.S.  The concepts are described in a paper being written for publication in the “Water Resources Update”.  A draft of the paper was provided to the workshop participants.

The conceptual framework consists of 2 components:  Systems Concepts, which represent “how the world works”; and Information Concepts, which organize, communicate and apply information.  We focus on the overall relationships among the three major systems: natural, social and economic, encompassed by the concept of sustainability.   We add the concept of capital as an organizing principle, recognizing that sustainability can be achieved by maintaining the capacity of capital in all forms to meet human and non-human needs within the biosphere. Using that capital or capacity all three systems - natural, social and economic - produce flows of services, experiences or goods that meet various needs over time.  

In discussing how to select criteria and indicators, we consider various roles and uses of information.  The scope and nature of the criteria and indicators to be selected depends on the roles and uses we want them to serve.  Information plays a pivotal role as feedback in a cyclical process of decisions, actions, observation of consequences, decisions, etc.  We can show the relationships among forms of information from stories, to criteria, to indicators and down to measurements as a pyramid where we move from the more general to the more specific.  At the top is the most widely communicated form of information, relatively simple stories that are told in various media. Such stories can be developed by interpreting detailed criteria and indicators produced using data from measurements. 

We bring the systems and information concepts together to show how indicators could be selected for each criterion using systems models to identify and represent the important components and processes for each category of capital.  The framework developed from the systems and information concepts can be applied as appropriate to operational models that describe ecological, social, and economic processes.  

Presentation by Sustainability Concept Group on Criteria: Ted Heintz gave a presentation on the work of the subgroup on criteria.  He discussed the evolution of the original criteria created by the Roundtable on Sustainable Forests to the draft to be considered by the breakout groups. 

V.
Breakouts on Criteria of Water Sustainability 


The three breakout groups returned to the plenary with very difference approaches.  One group worked with the wording and approach of the draft with which we began the meeting.  A second expressed a preference for working with criteria that reminded people of the three legs of the stool of sustainability: Environmental, Social and Economic.   A third reported that whatever the criteria were did not matter so much as the need for good processes to create good indicators, to successfully address issues like the need for indicators at national, regional and local scales, to handle data gaps and how to involve the states, watershed associations and others through federal, corporate and foundation grants so that the effort would not be solely a federal one. Companies who do water data collection and lab analysis could be involved and thus new data could be developed. 


A small group of volunteers, including Rhonda Kranz and John Wells agreed to work overnight to integrate the two approaches to criteria and David Berry suggested we capture the process ideas for future application. 
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I.    Mark Limbaugh, Deputy Commissioner and Director of External Affairs, US Bureau of Reclamation discussed the Department of the Interior’s new Water 2025 initiative.  
Water 2025 will focus attention on the fact that in some areas of the West, existing water supplies are, or will be, inadequate to meet demands for water for people, cities, farms, and the environment even under normal water supply conditions.  Explosive population growth, frequent shortages, over-allocated watersheds, and aging facilities all contribute to conflict and crises over water in the West.  Interior recognizes that crisis management is not effective in dealing with water conflicts.  Interior will employ four key tools in addressing these challenges:  1) conservation, efficiency, and markets; 2) collaboration; 3) improved technology; and 4) removal of institutional barriers and increased interagency cooperation.  Mr. Limbaugh shared his own perspective on these challenges as a former water master of Idaho’s Payette River Basin and a former family farmer, and gave examples of how these tools have already been employed on the ground in cooperative efforts to meet these challenges.  Water 2025 recognizes that states, tribes, and local governments should have a leading role in meeting these challenges.

II.
Discussion on Criteria:  John Wells presented the integrating work on criteria done overnight with support from Rhonda Kranz. The group revised them together and participants in the criteria group edited the work following the meeting.  Here is the current draft of the SWRR criteria: 

 1. Ecological System. 
a) Capacity to make water of appropriate quality & quantity available to support ecosystems
b) Integrity of ecosystems 
 2. Social System
a) Social well-being resulting from use of water resources
b) Social well-being resulting from use of water-related ecological resources
c) Legal, institutional, community and technical capacities for management of water and related land resources for sustainability

 3. Economic System
a) Capacity to make water of appropriate quality and quantity available for human uses
b) Economic well-being resulting from use of water-related land resources
c) Economic well-being resulting from use of water-related ecological resources

III.
Discussion of Indicators:  Tim Smith’s summarized seven indicator efforts with water indicators that included the following indicators: 

· Roundtables on Forestry (RSF): Area, flow, biological diversity, and quality.

· Rangelands (SRR): Area, flow, erosion, biota, quality, channels, ground water change, wetlands, riparian extent and condition.
· Minerals (SMR): Quality compliance, problem sites re withdrawal & ground water, use, consumption, discharge, recycling, reinjection, evaporation.
· SDI Group: Quality, supply vs. withdrawal.
· Heinz Center, State of the Nation’s Ecosystems: Area, length, chemical & physical conditions, biota, withdrawal, ground water level, disease, and recreation. 

· EPA Draft Report on the Environment: Area, length, use standards, withdrawal, ecosystems, riparian land cover, atmospheric deposition, runoff, sedimentation, toxic releases, nutrients, wetlands, coastal waters, eutrophication, drinking water quality, recreation, seafood consumption.

· USGS Concepts for National Assessment of Water Availability and Use (Circular 1223):  Surface & groundwater availability (flow, storage); withdrawal, consumption, losses; water cycle (inflow, outflow, storage).

Most of these studies describe indicators that might be included, but often without specific examples of numerical indicators. Tim gave examples to illuminate the kinds of problems that occur when specific indicators are selected. Tim’s whole paper will be posted on the web site.

Ambient Water Quality: This trend shows only three water constituents for which data are available. Many more constituents are important. The problem is which ones to pick and why. Too few will not adequately describe the problem, and too many are unmanageable.


Water Withdrawals: This set of trends shows five important withdrawals of water. However, it does not depict consumption, for example due to once-through cooling in steam electric utilities, or because of return flows from irrigated farmland.

Water Quality by water body: Another way to look at water quality is by problem area. For example, the Great Lakes shoreline could have problems, but that the ocean shoreline could be in relatively better condition. 


Oil Spills: The trend line of oil spills seems somewhat encouraging, until one reflects that a single ship accident can result in a data point that completely reverses the trend.


Endangered Species: This graph might help pinpoint problems that may go unnoticed. For example, we might put much effort into the problems of fish like the snail darter, but miss the fact that by far greater numbers of plant species are endangered, important given that most of our medical discoveries have come from plants.


Wastewater Treatment Facilities: The last trend line shows improvement in moving from older treatment technologies to modern ones that help to protect our waters. However, the graph does not tell us that facilities are only effective for point sources, and that major non-point sources like agricultural runoff are becoming a greater issue in water sustainability.

Tim concluded with the central question: what indicators should be used to stimulate appropriate action. This is the real measure of the indicator problem. One needs enough indicators to be comprehensive, but a number few enough to be comprehensible.

IV.
Discussion on Research: 

Bob Goldstein reported on a recent EPRI study that computed and mapped various metrics characterizing water use and availability using accessible data from web sites of federal agencies (USEPA, USDA, USGS, US Census Bureau, NOAA, and NOAA). Based on these metrics, the investigators calculated and mapped two composite indices—a Water Supply Sustainability Index and a Thermoelectric Cooling Constraint Index. The first index identifies regions where water sustainability concerns are likely to be severe, while the second identifies regions where constraints on cooling water withdrawals for power generation are expected to be significant. These indices can be used to identify areas for more detailed analysis.

Based on the metrics used and indices calculated, areas vulnerable to water shortages and water-induced constraints on electric power generation are not limited to the arid and semi-arid West and Southwest, but occur throughout the United States. Vulnerability will increase over the next quarter of a century as a result of greater demands for fresh water associated with population growth. Climate change and growing concerns about environmental protection may also exacerbate the situation.  

Although the maps of water sustainability created for this study use the best available information today, there is a need for improved data, particularly in the following areas: 1) instream flow requirements for ecological protection, 2) water (reservoir and groundwater) storage and withdrawal capacity; and 3) fine temporal resolution of water use. From the standpoint of thermoelectric generation, the study finds that many power plants will need to be located in areas facing water shortages and will thus require comprehensive evaluation of the tradeoffs in using less or no water.

Breakout groups followed these discussions on indicators and research.

V. 
Results of Indicator Breakout

The group agreed that to prepare for March meeting, SWRR would:
1.  Send an email to the criteria subgroup to update them on the process and solicit their continued involvement. 
2.  Collate existing indicators from other efforts under the draft criteria set from the November meeting. 
3.  Send out the collated list to all past attendees plus others known to be interested with a call for new indicator ideas.  This email will invite people to participate in the
criteria/indicator subgroup. Indicator submissions should include: (a) which criteria it would fall under (b) a one-sentence rationale.
4.  The criteria/indicator subgroup will develop a draft set of "factors" to assess indicators.
5.   The criteria/indicator subgroup will collate the draft lists of indicators and factors by mid-February to send out to the March meeting attendees.
6.   The criteria/indicators subgroup will prepare a presentation and discussion for the March meeting, which will include discussions of: (a) the draft factors (b) suggested indicators and (c) the process and next steps.  Rick Swanson will coordinate any calls or email discussion during these steps.
VI. 
Results of Research Breakout

The research group agreed that it was not in a position to fund research, but could create a forum to facilitate interaction among those interested in research as well as to present research results.  The research group decided to initially focus on a single subject, indicator-related research, and to organize a half-day program on this topic at the Palo Alto meeting in March. John Smith, Alcoa Technology (724-337-5432, john.r.smith@alcoa.com), volunteered to organize the agenda.  Those wanting to make suggestions for the program should contact John. Most likely the program will include several speakers to address various indicator-related research topics. Possible research topics with respect to indicators are scalability, applicability and evaluation.

VII. 
Concluding discussion: Moderator David Berry concluded the meeting by briefly discussing a series of items of SWRR business.  

Participants in work groups not part of the meeting agenda reported on their activities.  The Outreach Committee will reach out to Congress when more work is done.  Jill Lane will offer ideas such as a Capitol Hill briefing and will send out a list of relevant Hill committee members and staff in January 2004.  

The Funding Committee reported that a number of Federal Agencies have pledged funds to SWRR and funds are now being sought from other sectors so that the effort is not considered only a Federal initiative.

The goal to create a report on sustainability criteria and indicators for water by 2005 was discussed.  Rick Swanson will let the SWRR Steering Committee know how the USFS would like to proceed and process steps can then be determined. 

The group agreed with the Steering Committee determination that more work needs to be completed before linking a SWRR meeting to a technical conference.  This idea will be discussed further.  WEFTEC 2005 in Washington, DC is one likely option.  

The next SWRR meeting will be at EPRI in California on March 2-3, 2004.  Work on the agenda will include Steering Committee, David Berry, and Bob Goldstein.

The meeting adjourned at 2:45 PM.
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