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Executive Summary

Background

Natural and constructed wetlands are being used throughout North America and the world to improve the quality of a broad variety of wastewater types. Incidental to this water quality function, most of these wetlands have been observed to attract significant wildlife populations. In some cases these treatment wetlands also are available to humans for nature study and other forms of recreation. 

Little effort has been made to collect or organize published and unpublished information concerning the wildlife habitat functions of treatment wetlands. New treatment wetland systems are being designed with very little guidance on attracting wildlife, or with guidance on whether such habitat creation is even compatible with the goal of protecting wetland biota. While it is generally conceded that treatment wetlands provide habitat for wildlife, the amount and quality of that habitat has not been widely recorded. Moreover, the potential for this habitat to threaten the health of wildlife attracted to treatment wetlands has been raised, but the documented occurrence of undesirable side effects has not been reviewed. There are few definitive studies of habitat values or of ecological impacts in treatment wetlands—and when they do exist, they are not generally available.

This report is one output from the United States Environmental Protection Agency’s (U.S. EPA's) Environmental Technology Initiative (ETI) Treatment Wetland Project. This project is concerned with developing information and guidance to facilitate treatment wetland projects that provide multiple environmental benefits. The potential benefits of treatment wetlands include cost-effective improvement of water quality, creation of wildlife habitat, and enhancement of the public’s understanding and appreciation of wetlands. While other efforts within the ETI Treatment Wetland Project deal with the potential of treatment wetlands to improve water quality and with policy and permitting considerations, this report focuses on summarizing what is known about these systems in terms of their environmental effects and how they are used by the public. 

Update of North American Treatment Wetland Database

The ETI Treatment Wetland Project has updated the North American Treatment Wetland Database (NADB Version [v.] 1.0) to include information on wildlife and their habitats and on issues related to wildlife hazards. This report summarizes the information in the updated database (NADB v.2.0), which is designed to store and analyze quantitative and qualitative data concerning the ecological measures that describe wetland plant communities; animal populations; concentrations of trace metals and organics in water, sediments, and tissues in treatment wetlands; effects of wetlands on toxicity; and human use data from these systems.

New Database Files

To create NADB v. 2.0, five new database files have been added: Vegetation, Wildlife, Metals/Organics, Biomonitoring, and Human Use. NADB v. 2.0 has information for a total of 257 treatment wetland sites in North America. Each of these sites has one or more wetland systems to treat municipal wastewater, industrial effluents, livestock wastewaters, and stormwaters. Nearly 30,000 new data records were added to NADB v. 1.0: most of these new records are for vegetation, wildlife, and metals/organics data. 

Vegetation Data

More than 800 species of macrophytic plants are recorded in natural and constructed treatment wetlands. More than 460 of these species have been recorded in constructed treatment wetlands. Quantitative plant data concerning biomass, percent cover, net productivity, and litterfall in treatment wetlands are within the normal ranges found in unaltered natural wetlands. Vegetative changes have been recorded in a number of natural forested wetlands used for wastewater treatment. These changes have generally included reduced dominance of trees and increased dominance of herbaceous plant species. Not all natural treatment wetlands studied have recorded changes in tree dominance, apparently because of differences in water quality of the pre-treated wastewaters.

Wildlife Data

Wildlife groups summarized in the updated database include macroinvertebrates, fish, reptiles, amphibians, birds, and mammals. The database includes a total of 698 species of aquatic invertebrates, including representatives of all major groups typical of natural wetlands. Macroinvertebrate population densities and species diversities are typical of the ranges observed in unaltered natural wetlands. The database records a total of 77 fish species, 21 amphibian species, 31 reptile species, 414 bird species, and 40 mammal species in treatment wetlands. Bird populations have been censused in a number of treatment wetland systems; typically, bird densities were found to be higher than in unaltered natural wetlands.

Metals/Organics Data

Data for major cations, trace metals, and trace organics are recorded for 26 treatment wetland systems, including both constructed and natural wetlands. These data confirm numerous published reports that treatment wetlands reduce surface water concentrations of metals and trace organics. They also provide a basis for comparing sediment and tissue concentrations in treatment wetlands to published criteria that are protective of environmental health.

Biomonitoring Data

Acute and chronic whole-effluent toxicity test results are summarized from a limited number of treatment wetland sites. These data typically indicate that wetlands are effective at reducing or eliminating toxicity. Additional work is required to better characterize the properties of wetlands that are important for toxicity reduction.

Human Use Data

Relatively few treatment wetlands are open to the public for recreation, nature study, commercial enterprises, and education. Available data from a few systems such as the Arcata Marsh and Wildlife Sanctuary in California and the Orlando Wilderness Park in Florida indicate that an enormous potential for public use is associated with treatment wetlands. Trails, interpretive signs, advertising, and civic ownership help encourage compatible human uses of treatment wetlands. Additional studies of the potential for human use of treatment wetlands are needed.

Summary

This report demonstrates that both natural and constructed treatment wetlands have substantial biological structure in terms of plant communities and wildlife populations. The concern that treatment wetlands are botanical monocultures is not supported by the data. Diverse and abundant populations of wildlife use the variety of niches provided by the complex plant communities that develop in many treatment wetlands. 

This report has documented the presence of potentially harmful substances in the water, sediments, and biological tissues of treatment wetlands. While it is highly likely that some or all of these substances could create harmful conditions for the biota attracted to treatment wetlands, contaminant concentrations are generally below published action levels and there is apparently no documentation that harm has occurred in any wetland intentionally designed for water quality treatment. While this lack of evidence does not prove that harm does not occur somewhere in a treatment wetland, current evidence indicates that treatment wetlands support complex ecosystems that are as productive as, or more productive than, unaltered natural wetlands. 

This report represents a first step at collecting and summarizing the information on habitat and wildlife use of treatment wetlands. The number of new treatment wetland projects gathering and reporting these types of data is increasing yearly. Because of the schedule of this project, these various works‑in‑progress could not be fully documented. While sufficient data about the diversity of plants and animals inhabiting treatment wetlands are available, it is hoped that these new and ongoing studies will shed greater light on the ecological functions of these systems and their full potential for environmental benefit or harm.
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