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Introduction

Project Background

Natural and constructed wetlands have been used for receiving and treating a broad variety of wastewaters for over 20 years. Hundreds of treatment wetlands exist in the United States (Bastian and Hammer, 1993; US EPA, 1993; Kadlec and Knight, 1996) and in Canada (Pries, 1994), and new systems are being designed and implemented at an ever-increasing rate. This relatively new technology for water quality management has been found to be attractive to public and private owners because in many cases it provides the most cost-effective method for complying with the pollution abatement mandate of the Clean Water Act. 

Concurrently with the development and maturation of treatment wetland technology, researchers have observed that numerous secondary or ancillary benefits have resulted from some of these projects (Sather, 1989; Knight, 1992; Knight, 1997). Published observations of high usage by waterfowl and other wetland-dependent wildlife in surface flow treatment wetlands (Wilhelm et al., 1989) indicated that these secondary benefits are highly significant in some cases. Also, researchers have pointed out potential problems that might result from the use of wetlands for receiving wastewaters (Guntenspergen and Stearns, 1985; Bastian et al., 1989; Knight, 1992; Wren et al., 1997). Bioaccumulation of heavy metals or organics that are present in some wastewaters, as well as transmission of disease, might create hazards that outweigh the potential benefits of these projects.

This report summarizes the first comprehensive effort to assemble the wide-ranging information concerning the habitat and wildlife use data from surface flow treatment wetlands. These data are assembled in a format that will allow researchers to take a critical look at what actual benefits and hazards can be attributed to treatment wetlands. The United States Environmental Protection Agency’s (U.S. EPA's) Environmental Technology Initiative (ETI) program has provided funds and guidance for preparation of this assessment. The project involved a focused search of project and researcher files for qualitative and quantitative information concerning surface flow treatment wetland plant communities, animal populations, concentrations of metals and organics in the water, sediments, and tissues exposed to wastewaters, biomonitoring results, and human use. These data have been gathered into an electronic format that complements the existing North American Treatment Wetland Database Version 1.0 (NADB v. 1.0) funded by the U.S. EPA (Knight et al., 1993). This report describes the format and contents of the updated database (NADB v. 2.0) and synthesizes this existing information into a summary of current knowledge and remaining questions related to habitat and wildlife use of treatment wetlands.

Purpose and Goals

The overall purpose of the ETI Constructed Wetland Project is to identify and remove barriers to the efficient evaluation and permitting of treatment wetland projects that are in the best interest of the public and the environment. A basic tenet of treatment wetland projects is that they each have water quality improvement and environmental protection as two of their primary goals. While policies, laws, and rules are developed to provide guidance to permit applicants and to establish safeguards against threats to the public health or the environment, in some cases such guidance may create barriers to innovative methods of environmental protection. In spite of the underlying function of treatment wetlands to improve the environment, existing policies and rules may create hurdles that are too difficult to clear to achieve the desired beneficial results.

A project now being planned by the Bureau of Reclamation (BOR), the U.S. Army Corps of Engineers, and the City of Phoenix was identified as a case history of the complexity of rules and regulations affecting a treatment wetland project whose primary goals are water quality protection and habitat restoration. The Tres Rios project is being conceptualized for an area next to the confluence of the Salt, Agua Fria, and Gila rivers in central Arizona. Interagency cooperation generated by this proposed project and by an ETI grant awarded to BOR led to a multifaceted effort to identify and correct potential regulatory gaps and barriers to the efficient implementation of treatment wetland projects.

The ETI Constructed Wetland Project includes three primary goals:

1 Identify issues and develop recommendations related to regulatory gaps and barriers for treatment wetland projects

2 Assess the state of the art for engineering and performance of surface flow treatment wetlands

3 Assess the habitat quality, wildlife use, and public recreation potential of surface flow treatment wetlands

This document describes the information gathered to meet the third goal listed above.

Habitat quality, wildlife population, and human usage data have been previously collected by a number of treatment wetland projects. When available, these data are typically in raw form, unpublished reports, or refereed publications. In some cases these data have not been available to other researchers to evaluate. No previous attempt has been made to assemble these types of data into a consistent format or to summarize information to compare results among treatment wetland sites.

A recent report prepared by the Canadian Wildlife Service (Wren et al., 1997) summarizes information on wildlife usage of stormwater treatment wetlands, identifies areas of potential concern related to accumulation of hazardous pollutants, and concludes that insufficient data are available to document detrimental effects. That report recommends the need to require detailed monitoring of potential wildlife hazards in treatment wetlands in Canada. 

The U.S. EPA conducted a pilot study of wildlife usage and habitat functions of treatment wetlands during the summer of 1992. This study implemented a consistent rapid-assessment protocol at six constructed surface flow treatment wetlands to evaluate their habitat structure and function and the possibility of environmental hazards (McAllister 1992, 1993a, 1993b). These data represent the only known attempt to compare habitat and wildlife usage between treatment wetland sites. An analysis of similarities or differences among the six sites examined in the survey was never prepared.

The primary purpose of the current project is to assemble existing wildlife and habitat use data from diverse sources into a consistent format and to make these data available to regulators, designers, owners, and researchers. This report provides a preliminary summary of these data to identify any apparent benefits or hazards, but it is anticipated that others will conduct more detailed analyses of these data. 

A second purpose of this effort is to establish an inventory of the types of data that are of interest when assessing the environmental and societal attributes of treatment wetlands, and to create a database format to guide design of new studies as additional data are collected by wetland researchers. 

A third purpose of this report is to provide information concerning habitat, wildlife, and human use in treatment wetlands to be used for design of these systems to optimize specific goals for habitat creation. 

The fourth and final purpose of this report is to identify areas of insufficient knowledge and to recommend actions that can be taken to fill those information gaps.
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