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Congress for Water Purification Science and Technology in the 21st Century

Abstract

The United States, and the world, are already beginning to feel the coming water crises where shortages of water will be felt at every level of society.

· World population is expected to increase 50% by 2050; in developed countries (including the United States), population growth is expected to be greatest in regions where existing water resources and aging infrastructure are at or near their maximum capacity.

· Concurrent global economic output is expected to expand 300%, with strongest growth in developing regions such as central and southern Asia, where water resources are strained even more than in the developed world; per capita water footprints are expected to expand proportionally with per capita income in these areas.

· Globalization has begun to erode the traditional lead role of the United States in the water infrastructure arena; countries such as Switzerland and Singapore have already developed strong national investment policies and industrial sectors to compete in the global marketplace.

· Domestically, United States water technology and engineering companies must now contend with a strong cadre of international competitors that have already made significant inroads into the US marketplace through direct competition and acquisitions.

The Congress for Water Purification Science and Technology in the 21st Century will bring together representatives from academia, industry and government to report on the current state of scientific knowledge and technological capability for water purification, to collaboratively identify research areas and activities, research skills and human resource needs critical to their advancement, and to develop and commit to a structured framework to ensure that scientific advancements are achieved and technological developments delivered to the world-wide consumer via the most efficient and effective means possible.

Congress Objectives and Outcomes
The overall objectives of the Congress are:

1) To assess the current state of scientific knowledge and technological capability for water purification through presentation of current research in water purification addressing six key areas: (a) understanding the water footprint of energy production from conventional and alternative sources, (b) drinking water disinfection and disinfection byproduct management, (c) membrane technology for water treatment and reuse, (d) in abiotic transformation processes for micropollutants in drinking water and for sourcewater protection, (e) adsorption processes for drinking water treatment and sourcewater protection and (f) scale up and sensors for quantification of contaminants in drinking water and the environment.

2) To identify gaps in (a) our ability to protect sourcewaters and ensure availability of fresh water supplies; (b) our ability to develop new water supplies from marginal water sources and through reuse; (c) our ability to detect contaminants of concern and to remove them from sourcewaters or reduce their toxicity through transformation; (d) our ability to remove or deactivate pathogens in drinking water while eliminating the production of harmful disinfection byproducts; (e) the integration of water purification science and technology into water conservation and management programs; and (f) our ability to organize water technology research and development into a unified United States Strategic Water Initiative and to scale up and diffuse scientific and technological advances into the water technology community.

3) To identify the human resource needs of the water purification research community and the research skills that will be required of the next generation of researchers.

4) To identify current and future research opportunities to address the specific gaps (2 above), and to broadly enhance the state of water purification and the resilience of existing water purification and distribution infrastructure to natural and anthropogenic catastrophes, include acts of terrorism.

5) To assess and prioritize the identified gaps (2 above), needs (3 above) and opportunities (4 above) according to their relative impact on potential progress in water purification.

6) To secure the commitment of Congress attendees to address the prioritized gaps, needs and opportunities identified in Objective 5 above.

The desired outcomes of the Congress are:

1) The United States Strategic Water Initiative, a strategic plan to enhance the competitiveness of the United States Water Sector by:

a) Increasing coordination between academic and governmental research institutions and the US Water Sector,

b) Fostering increased public and private investment in water technology research and proof-of-concept, and

c) Expanding the development/demonstration/verification pipeline to rapidly move emerging technologies forward to commercialization and adoption.

2) A set of specific recommendations to governmental bodies for supporting new research and development activities aimed at decreasing costs for new water treatment infrastructure, for increasing new water supplies, for enhancing the economic competitiveness of the United States water technology sector, and for increasing prosperity in the United States and around the world.  The recommendations will address the priority-setting criteria established by the National Research Council (2004) for setting the national water-resources research agenda:

a) Is there a Federal role in this research area? A Federal role is appropriate in those research areas where the benefits of such research are widely dispersed and do not accrue only to those who fund the research.

b) What is the expected value of the research?  This question addresses the importance attached to successful results of direct problem-solving or advancement of fundamental knowledge of water resources.

c) To what extent is the research of national significance?  National significance is greatest for research areas that address issues of large-scale concern, are driven by Federal legislation and mandates, and whose benefits accrue to a large swath of the public.

d) Does the research fill a gap in knowledge?   Because of the complex nature of future water resources research, the highest value research is likely to be interdisciplinary, have a broad systems context, incorporate uncertainty, and address the role of human and ecological adaptation to changing water resources.

e) How well is this research area progressing?  Past efforts should be evaluated with respect to funding levels and trends, whether the research area is a part of the agenda of one or more Federal agencies, and whether prior investments have produced results.

f) How does the research area complement the overall water-resources research portfolio? The water-resources research agenda should be balanced in terms of the time scale of the effort (short-term vs. long-term), the source of the problem statements (investigator-driven vs. problem-driven), the goal of the research (fundamental vs. applied), and the investigators conducting the work (internally vs. externally conducted).

3) The signed commitment of Congress attendees to establish collaborative research centers (Water Technology Development (WTD) Centers) for implementation of the roadmap, with a short-term goal of four WTD Centers, each with a specific water-technology focus:

a) Center for Sustainable Water Technology in Agriculture and Biofuels Development with academia, Department of Agriculture, Department of Energy and major US agriculture and agriculture technology companies

b) Center for Water Sustainability in Energy Production with academia, Department of Energy, Department of Interior/Bureau of Reclamation, and major US energy and energy technology companies

c) Center for Sustainable Urban Water Infrastructure with academia, EPA, water and wastewater technology companies and associations

d) Center for Sustainable Global Water Infrastructure Development with academia, CDC, US AID, and US companies and not-for-profits with international development presence
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1. Science To Achieve Results (STAR)
Program

2. Federal Technology Transfer
Act (FTTA) Acti jes

3. ORD In-House Technology
Research

4. Small Business Innovation Research
(SBIR) Program

5. Clean Automotive Technology
Program

6. Water Nonpoint Source Grants
Program

7. SmallD g Water Systems and
Capacity Development

9. National Environmental Technology
Competition (NETC)

10. Arsenic Demonstration
Program

11. Superfund Innovative Technology
Evaluation (SITE) Program

12. Technology Testingand
Evaluation Program (TTEP)

13. Technology Innovation
Program (TIP)

15. Green Engineering Program

16. Green Chemistry Program

Figure 1. EPA's Environmental Technology
Development Continuum

Note: Lighter shades of color indicate a minor or secondary
empbhasis for the listed program.
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Commercialization

14. Environmental Technology
Verification (ETV) Program

Commercialization
by Private Sector

Diffusion/Utilization

17.

Water Efficiency Market
Enhancement Program

18.

Design for the Environment (DfE)

19.

Clean Air Technology Center (CATC)

20.

Voluntary Diesel Retrofit Program

21.

SmartWay Transport Partnership

22.

Center for Environmental Industry
and Technology (CEIT)

23.

Green Building Program Workgroup

24.

ENERGY STAR







Water Technology Development (WTD) Centers








[image: image5.png]