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Executive Summary

Introduction

The Energy-Water Technology Innovations Workshop was the fifth and final workshop held for the development of an Energy-Water Research Roadmap for the U.S. Department of Energy.  The results from the preceding regional Needs Assessment Workshops and the Gaps Analysis Workshop were used to set the agenda for this final workshop.  A diverse group of individuals from energy-water use sectors was assembled in regional workshops to systematically identify and categorize important needs in the Energy-Water area.  Following this three-workshop series, technical experts were assembled at a Gaps Analysis Workshop to begin to address the question of how technologies could be developed and used to address the key need areas.  A broader selection of technical experts was again convened at this Technology Innovations workshop to develop specific research directions and plans to address Energy-Water needs.  (A summary of results for the preceding workshop series can be viewed at www.sandia.gov/energy-water)

Workshop Format and Content

The workshop format consisted of six different breakout groups meeting over the course of three days to develop specific research directions and project areas using templates developed by workshop organizers.  The workshop format was participant-driven with a very limited amount of introductory material presented at the beginning of each breakout session to give attendees a larger sense of context. Six topical areas within Energy-Water were addressed at this workshop as developed from the foregoing Needs and Gaps Analysis workshops.  The six topical areas and sub-categories are listed below: 

· Group 1  Water Resource Supply and Demand Characterization

· Improved monitoring and characterization technologies

· Enhanced data collection 

· Improved data management 

· Improved data and characterization of impaired water availability

· Group 2  Thermoelectric Power Generation

· System models to assess impacts of alternative cooling approaches

· Improvements in dry and hybrid cooling technologies

· Environmental and materials issues associated with impaired water use in cooling  

· Advancements in water intake designs to reduce ecological impacts

· Group 3  Integrated Energy-Water Resource Planning

· Improved cooperative regional resource management planning framework and approaches to assess critical future energy and water demands

· Advanced regional resource planning decision support tools

· Climate variability modeling and validation

· Regional  policy, regulatory, and economic technology implementation drivers

· Regional infrastructure changes to improve energy and water resource utilization efficiency

· Group 4  Water Treatment and Impaired Water Use

· Science-based ecological and environmental water quantity and quality requirements
· Improved energy efficiency of impaired and produced water use and reuse

· Improved energy efficiency of water transportation and distribution

· Improved efficiency of water treatment and water storage
· Group 5  Emerging and Renewable Energy Sources

· Assess water contamination issues with oil and gas sand/shale development

· Assess and develop kinetic energy hydropower

· Technology and model development to support distributed power generation to reduce water use and increase energy efficiency

· Group 6  Water Efficiency in Biofuels and Biomass Production

· Improved thermo-chemical processes in biofuels production

· Biofuels feedstock from impaired water or impaired lands – i.e algae and brackish or produced water

· Improved biorefining for energy applications

· Improved biomass to energy processing and assessment tools for watershed improvement analysis

Workshop Results
Nearly 150 technical experts attended the workshop and breakout group sizes ranged from 20 to 30 persons.  Smaller groups convened for Thermoelectric Power and Water Treatment whereas larger groups assembled for Water Resource Characterization and Integrated Resource Planning.  All groups developed a series of research directions or projects around the assigned topic area using needs statements and templates that solicited specific details about the envisioned research area.  Included in the templates were such topics as:  restatement of need, research objective, anticipated impacts or benefits, technical approach, potential lead investigators or institutions, project leveraging opportunities, estimated costs, project schedule and duration and others.  As with foregoing workshops, a concerted attempt was made to incorporate overriding policy issues into the discussions and proposed research solutions in each of the breakout groups.  A tabular summary of the number of research topics developed by each of the six breakout groups is given below.  
Summary of Completed Research Project Templates
	Topical Area
	Number of Research 
Templates Developed

	Group 1  Water Resource Characterization
	28

	Group 2  Thermoelectric Power
	18

	Group 3  Integrated Resource Planning
	16

	Group 4  Impaired Water Treatment and Use
	20

	Group 5  Renewable and Emerging Energy 
	16

	Group 6  Water Efficiency in Biomass and Biofuels
	15


A listing of all research ideas developed at the workshop is also included at this website with links given below.  The material is organized by the six topical areas and includes an additional topical area that incorporates overarching policy issues that do not fit into any one particular topical area.  

Link to Group 1  Water Resource Characterization Templates
Link to Group 2  Thermoelectric Power Templates
Link to Group 3  Integrated Resource Planning Templates
Link to Group 4  Impaired Water Treatment and Use Templates
Link to Group 5  Renewable and Emerging Energy Templates
Link to Group 6  Water Efficiency in Biomass and Biofuels Templates
Link to Group 7  Overarching Policy and Planning Templates 

These completed research project templates are being used, along with preceding workshop results, to assemble a comprehensive research roadmap that will map out a series of proposed near-term and longer-term research directions and projects in the six topical areas.  The research roadmap will ultimately assist the US Department of Energy address critical needs in the Energy-Water area through the development of a research initiatives that are based on real needs and solutions articulated by a broad and representative cross-section of the Energy-Water community.        
