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“Richard C. Smardon, Sharon Moran and April Karen Baptiste have delivered an invaluable handbook on urban stream restoration. Particularly innovative are the book’s approach to engagement via arts and culture, and how stream restoration can serve as a way to improve the physical landscape and water quality while at the same time repairing social relationships. It is required reading for urban environmentalists and social justice activists.”
 
—Jennifer Wolch, William W. Wurster Dean, College of Environmental Design University of California, Berkeley, USA

“From the nation’s capital to the East Bay, from Syracuse to Milwaukee to Chattanooga, Smardon and his colleagues have embraced the rich diversity of experience in revitalizing urban watersheds and waterfronts—a truly collaborative process which will survive the ups and downs of federal environmental policies.”
 
—Rutherford H. Platt, Emeritus Professor of Geography, University of Massachusetts Amherst, USA

“This book is a badly needed treatise on how to creatively involve the community in connecting with and caring for the waterways around us, and in the process working towards social justice. This is important reading for any planner, city official, activist or citizen interested in the health and restoration of streams and rivers, and the people and communities they can help to sustain and bring together along the way.”
 
—Timothy Beatley, School of Architecture, University of Virginia, USA

“Environmental restoration is a rapidly growing field and the restoration and revitalization of wetlands, streams and other waterways are a dominant focus. In this important book, the authors place their topic squarely within the frames of environmental justice and broadly inclusive public engagement, showing without a doubt that ‘success’ in restoration is as much a social goal as it is an ecological or technical one. A must read for scholars and practitioners involved in ecological restoration, urban ecology, green infrastructure planning and other fields who are seeking a more harmonious fit between people and natural systems.”
 
—Paul H. Gobster, US Forest Service, and former Editor-in-Chief of Landscape and Urban Planning 

“Cities across the world are restoring urban waterways, and they all face the question of how to ensure that projects of river revitalization include the voices and address the needs of the most disadvantaged communities. This eye-opening, valuable, and compelling volume breaks new ground by using case studies of urban stream restoration to examine a range of strategies and challenges for achieving social and environmental justice. It will be an essential resource for practitioners, activists, academics, and all others involved in reimagining and transforming the world’s urban rivers.”
 
—Ryan Holifield, Associate Professor of Geography, University of Wisconsin-Milwaukee, USA 

“Matters of environmental justice merit detailed investigation across many different topic areas and contexts. This book is an excellent example, taking on the novel and fascinating case of urban waterway revitalization and interrogating this in terms of crucial process questions—who participates, who is included, through what means and with what outcomes? Drawing on cases from across North America and Europe, and engaging with diverse participatory methods and techniques, this is a book that will be of great interest to scholars of environmental justice, political ecology and urban planning, as well as to those engaged with pursuing and/or resisting waterway revitalization projects on the ground.”
 
—Gordon Walker, Lancaster Environment Centre, Lancaster University, UK 
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Foreword


Clean rivers with a wide range of animals and plants have become symbols of a healthy environment, an attractive city, and a stakeholder society having ownership of its environment and responsibility for the needs of future generations.



This summary, in a book published in 2002 with the UK’s Environment Agency,1 placed a strong marker for the revitalization of urban rivers; crucially, a revival based on partnerships with the public and private sectors and the positive involvement of local communities.

A renaissance in urban living was envisaged through a revival that promotes an intimate link between community and nature. With more than 50 percent of the world’s population already living in cities—projected to rise to 70 percent by 2050—understanding and responding to the power of urban waterways in the lives of people is essential. But this demands the direct involvement of local communities in the development of both a vision and set of solutions, for the sustainable management of their rivers.

Since the late 1990s, there has been a steady growth in recognition that local people are well-able to work with experts and professionals to produce such outcomes. As colleagues and I discovered in the European SMURF (Sustainable Management of Urban Rivers and Floodplains) project (discussed in Chapters 2 and 5 of this book), people living in the heart of urban environments will readily engage with both the emotional and physical criteria that they believe should define their local river. They draw upon history and direct, day-to-day, experience to describe what a sustainable river should be like. Importantly, this is often the opposite of what they currently experience. So—they want a place that they will want to go to, a relaxing, natural, diverse and safe environment that brings a “bit of the rural” into the city.

One of our older participants in the SMURF project, a renowned author on his local river (the Rea in the City of Birmingham, U.K.), drew upon his experience and memory, in the opening of his Ode to a Secret River:


When I was young and just a boy,


To play in rivers was my joy,


And as I made my way to school,


I’d dam a stream and make a pool,


Then later on, returning home,


Release the stream and let it roam.




In our community engagement project to restore a stretch of the River Tame in Birmingham, such emotional and physical experiences of being able to once again access the river, rather than being isolated from it by concrete walls and fast flowing water, became essential criteria for its revival. For some this translated into spots where they could get down into the water, for others it was accessible footpaths along the river bank through contrasting areas of light and shade, with abundant wildlife and “babbling water.” Importantly, they were able and willing to work with the water engineers, ecologists and local authorities, inevitably constrained in terms of financial resources, to translate what might seem at first sight rather romantic ideals of the river into achievable outcomes. There was willingness to help maintain the river into the future, bringing the next generation through local schools and youth groups, into an understanding of how to sustain a healthy river. Towards the end of the SMURF project, I remember a wonderful Saturday morning when local people of all ages and from diverse communities (including the local Asian community) came out to help plant a wildflower meadow, to take direct ownership of the revival of their river.

Community engagement that achieves these outcomes requires time and resources and dedication to the cause. It is far more than a simple consultation exercise, as the multiple examples in this book attest to. But reviving and sustaining urban rivers is worth this investment for the health of cities and all their residents, and for the future. Importantly, as this book stresses, reviving urban waterways is about restoring relationships and community building. In so doing, the authors argue persuasively that there is real potential to tackle issues of environmental justice

Professor Judith Petts, CBE

University of Plymouth, UK


Note

1Petts, G.E., Heathcote, J. & Martin, D. (2002) Urban Rivers: Our Inheritance and Future. IWA Publishing and Environment Agency, London.








Preface

This book was inspired by waterway revitalization processes we’ve observed in Syracuse, New York, which have encompassed social, economic and environmental dimensions. Our Rust Belt city in Upstate New York is not broadly known for much these days, but its productive past is impressive. Older residents can recite the names of well-known consumer products (e.g., Carrier air conditioners, Syracuse China, Oneida cutlery) once exported nationally and beyond. But many of the factories have now closed, and Syracuse’s population has dropped by more than a third. The city has attracted attention for being home to the country’s first underwater Superfund site (Onondaga Lake), which is now being remediated. And it has also made the national news for other dubious reasons: Syracuse has one of the highest levels of residential segregation in the U.S., and it is among the worst places to live for African-American and Hispanic people. The rounds of investment, and the decades of disinvestment, have been manifest in the built environments, the ecosystems and the social fabric of the community.

Syracuse is hardly unique. Cities and towns across North America and Europe have experienced similar industrial and cultural upheavals and have lost connection with their natural water resources. Many communities have turned their backs on the streams, creeks, rivers and bayous that once anchored them aesthetically, practically and economically, and, as a result, those waterways have become degraded. Clean air and water are only a small part of what residents have lost through these processes. They have lost their fundamental rights to environmental justice, to access the kind of psychological, social, recreational and aesthetic benefits all people deserve from relationships with the natural world.

But in Syracuse as elsewhere there is reason for hope. Our waterways are taking in much less industrial waste than in the past. Leaders at all levels of government are more committed to environmental justice. As some point out, restoring and revitalizing urban waterways can benefit people and communities in myriad ways, creating more sustainable urban places, reconnecting people with the environment and correcting or at least ameliorating procedural and distributive environmental injustices.

This book explores the concept of such revitalization and looks at examples from around the world. Several terms we use here require clarification. Revitalize means making something more alive once again; it is similar to restore, but that term implies a more complete putting-back to an earlier state. We settled on revitalize because it is broad enough to cover a range of initiatives and also sufficiently imprecise that it allows us to be inclusive in what we discuss in this book. Also, while restoration projects often focus exclusively on the biophysical integrity of the hydrology and the aquatic ecology, projects revitalizing waterways more frequently target both the waterway and the community or development just beyond it.

The term urban seems intuitive, but for the purposes of this book we note that its definitions can take two different forms, and we embrace both of them. The main one suggests a static quality—how large or how dense—and implies a threshold for designation of urban. The other considers process instead of endpoint—urbanizing rather than urban, which matters for waterways because urbanization harms aquatic ecology, even at low levels of impervious surfaces. Waterway here includes linear water bodies usually known as streams, creeks or rivers. While it’s hard to specify a precise distinction between stream and rivers, differential flow rates may provide an approximate indicator. Still, we note that even the USGS sidesteps any quantitative definition of a river, instead acknowledging that it is relative.

Our goal here is to explore academic scholarship as well as pragmatic applications that center on waterway restoration and environmental justice. We hope this book will prove useful to both academics studying such subjects and to residents, advocates and activists engaged in the long-term processes of restoration and revitalization.

Richard Smardon

Sharon Moran

April Karen Baptiste






Acknowledgments

Much of the genesis of this book lies in work done in connection with planning the Onondaga Creek Revitalization Plan (OCRP), starting more than a decade ago. Working from Syracuse, NY, the authors would like to acknowledge with respect the Onondaga Nation, the indigenous people whose ancestral lands we now stand on. In doing the research for a book of this nature, there are many who contributed their time and effort. We wish to thank Edward Michalenko, Ph.D., Onondaga Environmental Institute Director, who had the foresight to write the grant proposal for the Onondaga Creek Conceptual Revitalization Plan, and Meredith Perreault in her critical role as project manager. Other key contributors included Lee Geches, Samuel Gordon, Sid Hill, Tarki Heath, Amy Samuels, Samuel Sage, Jeannie Shenandoah and Kelly Somerlot. This was truly a collaborative effort of five different organizations plus a 15-member citizen-working group.

Learning about the best practices taking place nationally and beyond was an essential and compelling part of planning the course of action for the OCRP. For the Bronx River case study, we would like to thank for their insight members of the Bronx River Alliance; Sustainable South Bronx; Steve Oliveri of the Ministry of Peace and Justice; Linda Cox, Executive Director of the Bronx River Alliance and NYC Parks and Recreation; Joan Byron, Senior Fellow at the Pratt Institute Center for Community and Environmental Development; and Jill Weiss, former Bronx Educational Program Director. We would also like to thank Gerry Willis of the National Park Service, who provided valuable context.

For the Wildcat-San Pablo Creek case study, we would like to thank Alan LaPointe and Anne Riley for their insight.

For the Guadalupe River, San Jose, California, case study, we would like to thank Kathy Muller for her insight as the first director of the Friends of Guadalupe and Leslee Hamilton (subsequent director). Also we thank Al Gurevich, Unit Manager for the Guadalupe River Watershed, for his frank appraisal of ecosystem-based management approaches.

For the South Platte River Greenway, we thank Jeff Shoemaker, Executive Director of the Greenway Foundation, for his time and insight regarding the South Platte Greenway development. Jeff provided some of the impetus for the Onondaga Creek revitalization back in 2000. We also thank Bar Chadwick, former chair of the South Platte River commission, for her insight regarding long-range planning.

For the Milwaukee River Greenway, we would like to thank Cheryl Nenn of Milwaukee Riverkeeper, Andrew Kurth and Kimberly Gleffe of the River Revitalization Foundation, and Urban Ecology Center for their insights. Also special thanks to Ann Brummitt, Milwaukee River group coordinator, who came on board in 2006 to work on the Milwaukee River Greenway Plan. In addition, photographer Eddee Daniel and Alderman Nik Kovac provided valuable context.

For the Chattanooga, Tennessee, River Greenway case study, we would like to thank for their insights Jim Bowen, who worked on the initial planning for the greenway, as well as David Unruh with the River City Company; Jim Brown with the Tennessee River Gorge Land Trust; Philip Grymes, Executive Director for Outdoor Chattanooga; and Rick Wood with the Trust for Public Land in Chattanooga.

We would like to acknowledge Professor Anne Spirn formerly of the University of Pennsylvania for her dedication and active scholarship regarding the Mill Creek in Philadelphia. We should also note the work of Rutherford Platt, Emeritus Professor at the University of Massachusetts, for doing early spadework on urban waterway revitalization and surfacing many of the key social issues involved.

We would like to acknowledge the foundational work of Professor Judith Petts at Plymouth University, U.K. and Dr. Ulrika Aberg of Eawag—the Swiss Federal Institute of Aquatic Science and Technology—for their work for REstoring rivers FOR effective catchment Management (REFORM) with regard to participatory process development, implementation and evaluation. Also Mark Everard’s work on the valuation of ecosystem services as part of urban waterway revitalization has been foundational.

We would also like to thank the numerous student research assistants who have been part of the project. At SUNY-ESF, graduate students Blake Neumann and Lauren Vermilion helped with research, and at Colgate University, Sabrina Callender-Clewett and Sydney Bird (both class of 2019) were integral to some of the secondary data collection and analysis for parts of this book.

In terms of funding, we thank Colgate University’s Research Council for supporting some of the publication costs of this book.

We would like to thank Earthscan acquisition editor Tim Hardwick for bringing us on board with our publisher, as well as Amy Louise Johnston for guiding us through the manuscript submission process.

We would like to acknowledge the graphic assistance of Ryan Mackerer and Mark Warfel Jr., former landscape architecture students, who did all the maps and line drawings. Conversion of color images to black-and-white halftones was done gratis by Industrial Color Labs in Syracuse, NY.

We especially owe a debt of gratitude to Harriet Brown, Professor of Magazine Journalism at the S.I. Newhouse School of Public Communications at Syracuse University, for her careful and timely editing of our text.







1Introduction

 Urban waterway history and planning context

Richard Smardon



Introduction


We know that negative impacts from urbanization accumulate within watersheds as small tributary streams contribute higher peak flows and lower base flows to waterways downstream. As Platt points out, “Dozens (and possibly hundreds) of small urban watersheds in the United States and around the world … are the focus of multifarious “restoration” strategies under complex institutional arrangements” (Platt, 2006, p. 29). In many instances, as with our own Onondaga Creek in Syracuse, New York, the main channel has been straightened and “hardened,” moving higher flows faster through the settled areas without flooding. These same channels in many cases are lined with sanitary sewer overflows (SSOs) and combined sewer overflows (CSOs), which may dump raw sewage plus street drainage during storm events, thus severely degrading the urban waterway.

Many obstacles can interfere with the revitalization or restoration of urban waterways and what follows are examples of such obstacles. The urban creeks, streams and sloughs in need of revitalization are often within poor neighborhoods with highly diverse populations and across multiple jurisdictions. Some examples are Wildcat Creek in North Richmond/San Pablo, California (Riley, 1989a, 1989b); the Anacostia River in Washington, D.C. (Powell, 2010); and Onondaga Creek (Moran et al., 2013) in Central New York State (Figure 1.1). Local communities may not agree as to what should be done to revitalize these waterways; different agencies may hold conflicting priorities, e.g., flood control vs. water quality improvement vs. habitat restoration.


[image: ]

Figure 1.1Onondaga Creek walk linking Franklin Square to Downtown Syracuse

Source: Photo by R. Smardon



An incredible number of research and demonstration projects (Bernhardt et al., 2005) have attempted to restore segments and functions of small creeks, streams and bayous, but we maintain that a major challenge for the urban waterway restoration/revitalization is gaining consensus about what to do and how to do it. We learned this during the three years of working on the Onondaga Creek Revitalization Plan (Moran et al., 2013) in Syracuse, New York, and others have found this to be a major challenge as well (Moran, 2003, 2007, 2010; Platt, 2006; Riley, 1998). There are also equity issues in terms of who has historically been forced to live in high-risk floodplain or polluted water areas.

The term restoration implies speaking mainly from a biophysical restorative functional capacity, e.g., hydrology, water quality, aquatic and riparian habitat. Using the term revitalization implies social and economic improvement or revitalized creek neighborhoods with economically sustainable land use patterns as well as some level of biophysical restoration of the water body. Naturalization implies some degree of biophysical water body restoration.

The focus of this book is to explore social processes that are equitable to surrounding communities and can be combined with good environmental science to advance urban waterway restoration/revitalization. The few other books that address the subject include Ann Riley’s Restoring Streams in Cities: A Guide for Planners, Policy Makers and Citizens, published in 1998, and the American Planning Association’s Ecological Riverfront Design: Restoring Rivers, Connecting Communities (Otto et al., 2004). One of this book’s co-authors produced and co-wrote Protecting Floodplain Resources: A Guidebook for Communities for the Federal Interagency Floodplain Management Task Force (Smardon et al., 1996), and the book includes both participatory and agency driven processes for protecting riparian areas within floodplains.

The following sections of this chapter will review the history of urban waterway restoration, U.S. government programs, state and regional stream restoration activity and urban waterfront revitalization, and will make the case for equitable social models for urban waterway restoration.

History of stream restoration innovations and contributions

According to Riley (1998), one of the earliest documented stream restorations involved trees planted along water channels dug in the Euphrates and Nile River valleys in 3000 B.C. Water plants were used for nature-based recreation in both Persian and Roman cultures in about 1000 B.C. The Mayan civilization in Mesoamerica implemented water canals and water retention structures for food production and transportation circa A.D. 1000 (Smardon, 2006, 2009). Water features were used in the Mediterranean cultures of North Africa, Spain and Italy circa A.D. 1200.

According to Riley (1998), stream engineering techniques were first developed in Europe in 1662. Planners moved to using water in landscape design in the 1600s to 1800s. Italian landscape designers utilized decorative water features in garden design, which spread to France and England (1600–1700). English landscape designers used streams, lakes and ponds in pastoral landscape design (1700–1800).

Frederick Law Olmsted, America’s first landscape architect, incorporated urban waterways into garden and greenway designs in places like the Fens in Boston and the Genesee River Gorge in Rochester, N.Y., between 1860 and 1880 (Fabos et al., 1968). Later, village and rural improvement societies and women’s clubs developed beautification programs that started in New England and spread west to California (Riley, 1998).

Environmental awareness of the use of water in landscape design surfaced in George Perkins Marsh’s book Man in Nature, which addressed human impact on the environment, including streams. In 1870, the American Fisheries Society was formed and started fisheries restoration work in streams. Teddy Roosevelt assembled Congress, governors, scientists and outdoor sportsmen in 1908 for the White House Conference on Natural Resources, which begat both the Natural Resources Commission headed by Gifford Pinchot and the North American Conservation Conference with Canada, the U.S. and Mexico in 1909. In 1914 the Hetch-Hetchey was a proposed dam site in Yosemite Valley when activists like John Muir spurred the beginning of the U.S. environmental movement. In 1922 the Izaak Walton League, a group long concerned with maintaining high-quality fishing streams and conservation in general, was founded in the U.S.

The evolution of single use to multiple uses of streams and rivers began in the 1930s,when Hugo Schiechtl pioneered soil bioengineering techniques and the Institute of Fisheries Research was established at the University of Michigan for stream habitat improvement research (Riley, 1998). W.C. Lowdermilk (Assistant Secretary of the Soil Conservation Service) toured Europe around the same time and discovered stream restoration techniques such as Schiechtl’s. In 1933 Aldo Leopold published his book Game Management explaining the concept of carrying capacity, which could be related to riparian habitat areas.

Gilbert White’s 1942 dissertation Human Adjustments to Floods attributed flood losses to acts of humankind and led to work on flood management as a field (Platte, 1986; White, 1960, 1969). In 1964, Phil Lewis at the University of Wisconsin proposed multiple-use river corridors, which led to the greenway concept. Ian McHarg published Design with Nature in 1968, which proposed physical design determinants as a series of mapped overlays to guide future development and resource use. Roy Mann also published his book Rivers in the City in 1968, which celebrated attributes of rivers in European and North American cities. The NGO American Rivers was founded in 1968, and continues today as a major advocacy organization for river protection and restoration.

The 1980s brought the revival of stream restoration in North America. The President’s Commission on America Outdoors was held in 1987, and Charles Little’s 1990 book Greenways for America signaled the beginning of the greenway movement in the U.S. The Coalition to Restore Urban Waters was established in 1993 and pushed for a National Watershed Restoration Act, which was not passed by Congress until 1996. In 1998, the Federal Interagency Restoration Working Group (which includes all major federal agencies concerned with water management) produced Stream Corridor Restoration: Principles, Processes and Practices, a compendium of all types of stream restoration information. That same year Ann Riley also published her book Restoring Streams in Cities: A Guide for Planners, Policy Makers and Citizens.

The 1990s brought urban ecology into the fold of stream restoration as well with Anne Spirn’s book The Granite Garden. This more holistic systems approach stressed the notion of ecological services provided by streams, including water purification, flood attenuation, microclimate moderation, nutrient flows and aquatic and riparian habitat maintenance (Everard & Moggridge, 2012). The 1990s also saw increasing use of Rosgen’s geomorphic stream classification, which can be used to rebuild streams in a more natural pattern without causing harm from downstream flows. In 2005 the National River Restoration Science Synthesis (NRRSS) databases were created, which synthesize 37,099 river and stream restoration projects (Bernardt et al., 2005).

Rosgen, with little formal training in restoration science, promoted his natural channel design (NCD) classification and restoration process (Rosgen, 1994) throughout the U.S. from the 1980s to the present. His NCD process has been adopted by many U.S. federal agencies such as the U.S. Environmental Protection Agency, the Natural Resource Conservation Service, the U.S. Fish and Wildlife Service and the U.S. Forest Service. Some research scientists have criticized Rosgen’s approach as too formulaic but have not offered an alternative other than more detailed studies. The so-called “Rosgen wars” have been documented by Rebecca Lave (2012) and Lave et al. (2010).

The 1990s to the early 2000s saw the advent of the urban stream daylighting movement, promoting the physical daylighting of buried urban streams to allow sunlight access and biophysical improvement of water quality and habitat attributes (American Rivers, n.d.).

This is a brief history of stream restoration innovations in terms of concepts, publications and other contributions. The following section will look at government programs that supported or hindered stream restoration/revitalization.

Historical chronology of government programs

The 1800s to early 1900s in the U.S. saw the early jurisdictional development of U.S. government agencies, which were beginning to be more and more involved with water resource management. In 1802 Congress established the U.S. Army Corps of Engineers (USACOE) to do surveying and military construction work. In 1824 Congress gave the USACOE a civil works mission involving waterway navigation management, and in 1879 the Mississippi River Commission was established to address basin-wide navigation and water management issues.

By 1898 the U.S. Forest Service had actually started watershed conservation practices and the Bureau of Reclamation was established with the 1902 Federal Reclamation Act. As previously mentioned, Teddy Roosevelt convened the Conference on Natural Resources in 1908, which begat the Natural Conservation Commission in 1909—the first national agency to address natural resource conservation in coordinated fashion. In 1927 Congress expanded the USACOE jurisdiction with the Rivers and Harbors Act and there was limited acceptance of responsibility for flood control with this measure.

The 1930s through the 1940s saw the creation of Franklin Roosevelt’s New Deal programs, which in turn empowered agencies to address major natural resource issues. In 1933 the National Industrial Recovery Act marked the beginning of New Deal programs, and in 1934 Franklin Roosevelt appointed the Natural Resource Board. In 1935 the Emergency Relief Appropriations Act was passed. Together these measures allowed public works projects, massive job creation and many water resource development projects.

Many agencies became much more involved with natural resource conservation activities during this time. The U.S. Forest Service developed bioengineering handbooks in 1933, and the Soil Conservation Service (SCS) was established within the U.S. Department of Agriculture to develop soil and water conservation projects primarily in agricultural and rural areas. In 1935 the Tennessee Valley Authority (TVA) was created to handle water supply, flood control, navigation and power development—all within one agency. In the same year the Bureau of Reclamation was made part of the federal public works program mentioned earlier. In 1936 the Flood Control Act gave the USACOE responsibility for flood control for all major river basins. Congress also passed the Wildlife Restoration Act, which gives states assistance to acquire and restore wildlife habitats. From 1933 to 1944 New Deal programs created natural resources planning organizations, including comprehensive works programs for river basin plans and studies plus coordination of USACOE, TVA and the Bureau of Reclamation. These programs created jobs for 8 million people with $13 billion to restore and/or utilize land and water resources.

The 1940s to the 1970s have been called the Golden Age of Channelization (Riley, 1998) as these newly endowed federal agencies created 34,140 miles of channelized streams with 1,630 separate projects. This was also a time of competing agency jurisdictions and controversial decision-making about which projects got funded and how. In 1941 the USACOE started to develop standards for efficiency analysis for water resources projects, which later became known as cost benefit analysis. In 1942, Gilbert White’s dissertation, as noted earlier, found that flood losses were due to human actions, a finding that led to the development of the field of flood management (White, 1957, 1960, 1961, 1966, 1969). This plus the publication of The Flood Controversy by Luna Leopold and T. Maddock fed the controversy over effectiveness of flood control projects for both the SCS and USACOE.

Agencies’ missions were expanded to address flood control and other water resource issues. In 1956 the Small Watersheds Act put SCS in the flood control business with limited-size structures for small watersheds. In the 1960s SCS expanded services to incorporate conservation measures, including land use planning, erosion, runoff sedimentation and water quality maintenance measures.

By 1960 the USACOE was administering a nationwide flood management program, and the National Flood Insurance Program was established. This program gave residents and businesses insurance against flood damage, provided these communities met minimum land use planning measures and/or used flood proofing for structures sited within the 100-year floodplain. By 1973 the Flood Disaster Prevention Act required projects with land use controls within the 10-year flood way, thereby narrowing the benefits allowed.

From the 1960s to the 1980s publicly funded water resource projects increased by 40 percent, but flood damages also rose and public support for channelization was weakening because of undesirable environmental and social impacts from these projects. With the passage of the National Environmental Policy Act of 1969, water resource development agencies had to become more accountable for environmental impacts and disclosure of these impacts.

The 1980s to the 1990s saw movement from single-purpose to multiple-purpose water resource projects as well as a struggle to address environmental and social issues within water resource projects (Kusler & Larson, 1993). In 1973 the U.S. Water Resource Council (WRC), which coordinated federal water resource agencies, implemented Principles and Standards for Project Planning, which made national economic development and environmental quality co-equal in terms of project decision-making. In 1979, an executive order created the Federal Emergency Management Administration (FEMA) to coordinate federal disaster assistance. In 1980 the House Committee on Science and Technology asked the National Science Foundation for program recommendations to improve natural flood damage reduction. Also in 1980 the WRC’s Principles and Standards were rescinded by the Reagan administration, and the USACOE cost sharing for the non-federal share increased from 25 percent to 35 percent or more, with a 50 percent cost share for feasibility studies. This was a major shift in project cost sharing that made some water resource development projects unaffordable for poorer communities (Riley, 1989a) and so constituted an environmental injustice with regard to access to federal government resources. At the same time the SCS became the Natural Resource Conservation Service (NRCS) and became active with project planning and implementation in smaller urbanized watersheds such as in San Jose and Chicago.

In 1985 the Farm Bill-Food Security Act (the so-called Sodbuster Act) created the Conservation Reserve Program offering farmers and ranchers incentives for wetland protection and eliminated support for agricultural drainage of wetland areas (Smardon, 1992, 2009). The Water Resource Development Act (WRDA) of 1986 again shifted cost benefit analysis for project feasibility to greatest net benefits and required environmental quality benefits to at least be equal to project cost.

The 1990s saw a revival in watershed-wide restoration planning with changes both in floodplain management programs and water resource development programs (Kusler & Larson, 1993). In 1990 there were incentives built into the National Flood Insurance Program via the Community Rating System (CRS) for reducing flood insurance premiums from 5 to 15 percent by going beyond minimum land use/floodplain standards. By 1993 the Hazard and Relocation Assistance Act, which was a response to the 1993 Mississippi River Flood, created $45 million for acquisition and relocation of properties within floodplains with 25 to 75 percent cost sharing.

In 1990 the Food Security Act put limitations on the percentage of water resource projects for urban areas for NRCS, which had developed the reputation of being easier to work with on such projects than the USACOE. The 1990 WRDA directed the USACOE to develop an environmental mission plus a wetlands action plan with a no net loss goal. In 1992 the WRDA directed the USACOE to integrate restoration into dredging projects.

From 1993 to 1996 the Coalition to Restore Urban Waters pushed for a Watershed Restoration Act, which would have provided funds for river, stream and wetland restoration. In 1995 the USACOE restoration project guidelines were issued, and the 1996 WRDA removed barriers for initiating nonstructural responses with 35 to 65 percent cost sharing. This same WRDA also included provisions for aquatic ecosystem restoration and protection projects and a separate provision for stream restoration projects, which have been very popular throughout the country. Rosgen’s (1994) geomorphic stream classification system has been used to dechannelize or repair damaged streams to make them more natural, though as we stated before there is some disagreement about the application of the natural channel design approach utilized by Rosgen (Lave, 2012; Lave et al., 2010).

In 1998 the Interagency Stream Restoration working group published Stream Corridor Restoration: Principles, Process and Practice, a very large compendium of information about stream repair. The same group, led by NRCS, is still working on an even more detailed technical publication to complement the 1998 publication (Fripp et al., 2003). The 1990s also saw many communities developing stormwater management plans as dictated by the U.S. Clean Water Act Phase II stormwater management. This was passed, by the U.S. EPA, to the states and local jurisdictions for implementation. As part of these plans many communities are now considering use of best green management practices (BMPs) to reduce urban runoff rates and volumes, which in turn will help streams reduce peak storm flows.

This is a brief history of federal agency programs that have affected stream restoration and/or revitalization. Those wanting more details should see work by Riley (1998) and Platt (1986) as well as Vileisis (1997) for wetland management program history. The take-home message is that poorer communities were more likely to sustain more flood damage and risk and less likely to receive aid for urban waterway restoration or revitalization.

State programs and regional stream restoration activity

There is much activity in stream restoration/revitalization around the country. There are also a number of synthesis papers that cover this activity by Bernhardt et al. (2005), Bernhardt & Palmer (2007), Carpenter et al. (2003), Gracie & Clar (2003), Schwartz et al. (2003) and Platt (2006). According to Palmer et al. (2003), these are the dominant types of restoration projects drawn from the NRRSS databases by region:


•Northwest: Project related to habitat rehabilitation for better salmon fisheries.

•Upper Midwest: Stream bank stabilization and salmonid habitat improvements.

•Chesapeake Bay: Stream bank grading, matting/live stakes and riparian planting, stormwater management, bank stabilization.

•Southeast: Bank stabilization, channel reconfiguration, riparian planting.

•Central U.
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