Statement of Support for Cities and Towns of the Future:

Smart, Clean and Green Water Management  

Preamble
The genius of science and design in the 21st Century is the discovery of “smart, clean, and green” ways to capture the value of resources.  “Smart” because they unlock the complex designs of nature and use information and signaling to achieve efficiencies.  “Clean” because they capture and use resources and methods that don’t involve significant externalities in extraction or disposal.  And, “green” because they rely to a much higher degree on vegetation, and in the process begin to restore the natural ecosystem and its wide and deep benefits.  

Purpose 

To bring together organizations that share the goal of rebuilding America’s “Cities and Towns of the Future” through implementation of smart, clean and green water and related infrastructure management.  

Goals
Smart, clean and green infrastructure in America’s cities and towns can protect and restore water resources and ecosystems, reduce energy use, and improve public health and the quality of life for residents.  The undersigned organizations support:
· Use of smart, clean and green engineering and natural systems design to build and rebuild Cities and Towns of the Future;

· Investigation and demonstration of models to incorporate 21st Century engineering and design into existing centralized and resource-intensive infrastructure, buildings and communities,
· Demonstration of smart, clean, and green technologies and management strategies in urban, suburban, and rural areas and at the site/building, neighborhood, municipal, and watershed scales;

· Development of advanced monitoring and realtime control systems for watershed and infrastructure management;

· Assessment of the benefits and costs of using innovative water management approaches.  Determine the impacts these alternatives have on energy and material use, air quality and other resources.   Evaluate the ecological and ecosystem impacts of these practices on water resources, soil health, biota, and overall community sustainability, 
· Implementation of economic incentives for adopting smart, clean and green technologies and designs, including standards, labeling, rebates and tax credits, full cost utility pricing and infrastructure grants and loans; 

· Funding of scientific research leading to the development of more efficient and clean technologies and designs, community development strategies, and policies;

· Support for clean tech investments by companies in new technologies and markets for provision of services, treatment, recycling and reuse; 

· Creation of green jobs through workforce development for design, installation, and maintenance of new infrastructure and buildings;

· Development of new models for incorporating smart, clean, and green approaches into federal regulatory, economic development, and funding programs.

· Development of policy mechanisms, guidance and other tools to assist states and local governments understand, design and implement more sustainable (smart, clean and green) water management systems

· Promotion of integrated water resource management programs that utilize a water balance approach at the watershed scale to optimize, to the maximum extent technically feasible, the management and use of stormwater, wastewater and drinking waters to reduce ecological impacts, energy consumption and green house gas emissions.

21st Century Infrastructure and Buildings – Smart, Clean, and Green

The design model for Cities and Towns of the Future includes: 
· systems designed to use the right water for the right purpose, i.e., systems designed to differentially treat water based on the use based on the assumption that not all water needs to be treated to potable water standards 

· prevention of pollution before it gets into the waste stream (including the re-engineering of some products through green chemistry to mitigate or eliminate ecological damage); 

· reduction of energy needs by avoiding pumping and long-distance transport of water and wastewater, i.e., the use of decentralized onsite treatment systems where appropriate; 

· the selection of water infrastructure that has the lowest embodied energy footprint based on the lifespan of the system (construction and operation and maintenance)

· wastewater recycling and non-potable, “fit for purpose” reuse instead of disposal; 

· rainfall harvesting and reuse to supplement potable water supplies, where safe and appropriate to maintenance of minimum ecosystem streamflows and restoration of healthy watersheds; 

· energy, chemical, and nutrient recovery from wastewater; 

· habitat and natural system restoration; 

· re-vegetation to restore evapotranspiration capacity and to promote aquifer recharge and pollutant removal through soil based vegetated systems;  

· green infrastructure to help beautify cities and towns and revitalize neighborhoods
· elimination of excessive water supply system losses associated with the typical potable-quality water supply systems.

Smart, Clean and Green Infrastructure Benefits
Smart, clean and green infrastructure and designs have the following benefits for the nation:

· Water security – More efficient use of water and implementation of systems to reuse and recycle water can lower the per capita use of water dramatically and facilitate protection of supplies for all potable and non-potable uses;

· Cleaner water – New technologies can keep toxic chemicals out of surface and subsurface water sources and the ecosystem, and reuse recovers nutrients from treatment plant effluents;

· Restored ecosystems functions – Engineered and natural systems designs can restore ecological functions in urban and suburban cities and protect natural systems in rural areas and towns;

· Efficient resource use – Distributed small-scale infrastructure and integrated building design can reduce energy use and recover resources from wastewater;

· Climate moderation – Reductions in greenhouse gases and restoration of evapotranspiration cycles can moderate trends in global warming and reduce the city “heat island” effects by reducing temperatures;

· Green jobs – New infrastructure and design will create millions of new jobs, ranging from science and engineering to manufacturing, installation, and management in low-income urban neighborhoods as well as rural communities;

· Economic competitiveness – Reestablish America’s scientific and engineering leadership and rebuild our high-tech manufacturing for exports to both developed and developing countries if it starts now in earnest;

· Community revitalization – Improved air quality, moderated temperatures, green job development, green schools, hospitals and housing, restored parks, vegetation, and urban rivers will enhance the quality of life in cities and towns;

· Cost savings – Integrated water and energy engineering and design can lower costs and enhance the value of infrastructure and building in cities and towns;

· Resilience – Integrated resource management and planning will work better in responding to and bouncing back from severe climatic events such as increased numbers of and higher intensity storms and longer and deeper droughts;

· Social Equity and Access –  21st Century technologies and approaches have the promise of both lowering overall costs, increasing benefits, and simplifying operations and maintenance. This unlocked potential should help many small, rural, and low-income communities gain access to safe and affordable water and related community redevelopment strategies.  
Background
Traditional water management has relied on a low-tech, industrial-scale engineering and economic model mostly developed in the 1800’s.  With a goal of public health protection, big pipe systems were built to transport clean water into and wastewater out of urban neighborhoods.  This model which produced important health and ecological gains for our communities has also shown a down side.  

In recent years, a concern has been growing that this “paradigm” of big-pipe water management is not sustainable, both from a natural resource and an economic perspective.  The appropriation of huge volumes of water from the ecosystem and its release as partially-treated effluent into rivers, lakes, and oceans has been increasingly disruptive to those ecosystems.  Population growth, climate change, agricultural practices, energy and other practices will challenge this approach further.  

Signs of stress are seen in falling groundwater levels and decreasing dry-weather stream flows (and unnatural peak flows during wet weather), destructive eutrophication of lakes and estuaries, disappearance of wetlands, increasing dead zones in coastal areas, and other catastrophic changes in hydrological functions. Climate change is expected to exacerbate patterns of droughts and heavy rainfalls, putting both water supplies and flood control measures at risk. Reductions in evapotranspiration from vegetation destruction are being studied as potentially significant contributors to global warming.  

Drinking water systems lose huge amounts of water (a US average of 20%) from their leaky distribution pipes, existing treatment technologies were not designed to eliminate emerging biological and chemical contaminants that are increasingly found in sourcewaters, and treating all water to new and more stringent standards is both increasingly difficult and expensive.  Except for the small amount of water needed for potable uses, the delivery and treatment of entire, ever increasing, supplies is extremely wasteful of energy, chemicals and money.  Most cities and towns have been unwilling to charge ratepayers the full cost of repairing and replacing the existing, often inadequate infrastructure, so collapsing pipes and breakdowns in delivery systems and treatment plants have become more frequent, while innovation is minimally on the radar screen.  

The 2007 Baltimore Charter for Sustainable Water Systems asserts an alternative approach to water management that “mimics and works with nature.”  Natural systems create an abundance of value and diversity, where species cooperate and one species’ waste is another species’ resource.   These naturally-balancing ecosystems have been steadily deteriorating under a century-long highly-disruptive human extraction and use of resources in the industrial era.  

An emerging paradigm relies instead on design principles found in nature:  in particular, integrated systems, efficiency and reuse, and adaptation to local context.  Many of the new high-performance treatment technologies, such as membranes, “mimic” biological and chemical designs that scientists are discovering in nature (biomimicry).  Just as recently found in the energy arena, there are alternative approaches that can restore natural resource patterns and functions found across a landscape.  These new design approaches create a wealth of services and benefits at the local level and can help restore the ecological and societal well-being of the global Commons as well.

Opportunities also exist in integrated design, rather than in narrower specialized thinking and practice.  To paraphrase, the “sum of the conventional parts” in the traditional approach has been much less than the “whole” in infrastructure services.   Integrated design can increase productivity of the larger system, while also serving the separate functional needs of the parts. 

Another resource to be tapped from nature is the efficiency and high-performance of its organisms and systems.  Biologists and chemists are looking more and more to nature for models to re-engineer products and processes.  Membranes in nature, for example, are inherently more efficient than those used in water and wastewater treatment, because of active rather than passive transport mechanisms inherent in biological versions.   
Finally, as Ian McHarg wrote in the late 1960’s, by locating activities in the most appropriate places in a watershed, natural resource “streams of value” can be tapped with less cost and disruption.  McHarg laid out guidelines for locating farms, ports, forests, wildlife corridors, cities, etc.   There are lessons to be learned, as well, from “networks” of “nodes” and “links” in nature that assure resilience and adaptability to external shocks to the system.  

A birds-eye view of the new infrastructure would reveal “networks” of decentralized, repurposed, and at times hybridized systems.  Some of the innovative treatment and resource recovery technologies would be “embedded” in subdivisions, apartment complexes, or individual homes and offices.  Other functions would be taken over by vegetative “green infrastructure”, such as green roofs and walls, trees, and swales along roads and restored streams, riparian areas, and wetlands.  Water and sewer lines might be slip-lined and repurposed for potable or reclaimed water, water storage and distribution, and heat recovery.  Monitoring and control technologies would be key elements in managing these systems and in protecting public health and the environment.

These engineered and green networks mimic the natural systems of nodes and links in nature, where water both recycles and supports life at a local scale, but also is a linkage and transport mechanism across a landscape and into the atmosphere.   Adopting these systems in cities and towns can cost less to provide water and sanitation services than current approaches and can also add significant benefits in terms of air quality, energy savings and production, recreation, beauty and aesthetics, increased property values, and jobs.  Innovative pricing, incentives, and new performance-based regulatory mechanisms will be required to ensure that these sustainable practices are adopted and that the remaining watershed and global “externalities” are also addressed by developers, homeowners, industries, and municipalities.  

Some leading-edge infrastructure experts are now suggesting that these “networks” of engineered and green energy and water systems need to be integrated and also be co-engineered with transportation, solid waste, buildings, and other urban infrastructure management.  The lessons of nature are that such integration can lead to significant synergies of design, cost-savings, and an abundance of positive benefits for society.  

For example, an “eco-block” incorporating architectural innovations, wind and solar power, green roof and wall cooling, rainwater harvesting, water reuse and energy recovery, and nutrient recycling into community gardens, can be nearly “off-the-grid” in both energy and water, and can be located at transportation “hubs”.  These new designs of infrastructure may cost less in dollars and will both improve the quality of life in urban communities and begin to protect and restore the ecological Commons.      

Paralleling the shift in technologies will be a shift in the institutions and markets for resource management.  Municipal utilities evolved for each single-service “monopoly” in the form of separate centralized systems for water supply, stormwater transmission, and wastewater discharge (and in some cases energy generation/distribution).  But embedded and green infrastructure “nodes” in homes, subdivisions, and commercial establishments engage a wide range of private firms, non-profit groups, and other city agencies (such as parks and recreation, housing, job training, etc), and the developer and property-owner will have many more choices for technologies and design and ongoing maintenance services.  Municipalities and other local governments can anticipate more complex and highly-productive new roles in coordinating municipal utilities and agencies internally and in overseeing the new private and non-profit sector externally through ordinances, incentives, education, and inspections.

A new policy framework for cities and towns of the future will be necessary to maximize the strengths of new markets, but also to direct those markets toward protection and restoration of the Water Commons, rather than to “commodify” water.  Current policies protect public health in important ways, but also impede the discovery of efficiencies and adoption of innovative technologies and designs.  Market forces do need to be unleashed, but only if goals, incentives, and safeguards are in place to advance the public interest, including the health and functioning of ecosystems and communities.

Finally, the solutions to water management in the 21st Century will require a high level of interdisciplinary collaboration and broad public engagement.  Here also, nature serves as a model for the benefits of collaboration and cooperation in society, as opposed to the specialization and hyper-individualism of the 20th Century.  Networks of conversations and pilot projects will serve as the foundation for creative invention and enhancement of the “Common Wealth.”   
Supporting organizations -- in progress 
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