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North American Treatment Wetland Database Version 2.0 (NADB v. 2.0)

Data Collection

The original NADB v. 1.0 identified about 179 sites where treatment wetlands were being used in North America. In the course of that effort and through personal involvement in some of the existing treatment wetland projects, the project participants were aware of data sets from some of these sites related to habitat and wildlife usage. Many of these data sets are in the author’s files and were extracted for this report. Ongoing projects continue to develop habitat-related data, and those data were requested by telephone and eq \O(/, )or in writing from current project owners and researchers. Since the original NADB v. 1.0 project was completed, other projects have been identified or have come online and begun to collect and report data. Where the authors had knowledge of those systems, data were requested for this report. 

Habitat and wildlife use data were requested by telephone and in writing, and many researchers and owners responded with relevant information. These data were received in various formats, including electronic spreadsheets, consultant and owner reports, daily monitoring reports, and raw data. Due to time constraints, limited amounts of raw data submitted in non-electronic format are included in this database. Data were collected using a variety of methods and with no consistent level of quality control/quality assurance between projects.

Some researchers who were contacted did not return data. In some cases, specific data sets are known to exist but were considered confidential or preliminary by the owner or researcher and could not be shared for this review. In other cases, data were not available for the sole reason that the owner/researcher was too busy or otherwise occupied to provide information. Although this effort to obtain treatment wetland habitat data was extensive, it is considered likely that some relevant data sets are not included in this survey.

Quality Assurance

There was no attempt to verify or judge the quality of data collected for this database. Any use of these data to develop summary conclusions concerning the populations of flora and fauna in treatment wetlands should be considered preliminary until specific data sets are identified and their quality verified through peer-reviewed reports. The data gathered for this report range in quality from peer-reviewed biological and water quality research efforts to cursory qualitative estimates. For most purposes, the data summarized in this report can be assumed to be reasonable estimates or approximations of the biological and chemical conditions in these treatment wetlands.

Database Structure

NADB v. 1.0 contains seven database files titled:

· Sites

· Systems

· Cells

· Permits

· People

· Literature

· Operate

This original database includes information concerning North American treatment wetlands receiving a minimum of 50,000 gallons per day (gpd) of biodegradable wastewaters. A detailed description of the contents of that database is provided by Knight et al. (1993).

For the current effort, five new database files with data pertinent to habitat quality and wildlife use of treatment wetlands were created with Microsoft( Access for Windows 95 (Version 7.0) software. Microsoft( Access was selected because of its ability to organize and analyze data easily. Access allows the user to form links between database files graphically, thereby creating relationships between unique subject groups. Another advantage to using Access software is its ability to import and export a large variety of file formats. 

The structure of the five new database files follows the format of NADB v. 1.0 in its heirarchical structure. NADB v. 1.0 was created using dBASE IV software (Knight et al., 1993); it has since been converted to Microsoft( Access and joined with the five new database files created for the ETI Habitat and Wildlife Use Project to form NADB v. 2.0. The database also has been updated by adding treatment wetland site, design, and operational performance data from confined animal feeding operations summarized by a separate project completed for the Gulf of Mexico Program (with U.S. EPA funding). The Livestock Wastewater Treatment Wetland Database (LWDB) (Knight et al., 1997) created for that project has been combined with NADB v. 1.0 to expand the range of organic and nutrient loadings and to include additional vegetation data available for a number of those projects.

The five new database files have names that reflect their contents:
· Vegetation

· Wildlife

· Metals/Organics

· Biomonitoring

· Human Use

Each record identifies the wetland treatment site, system, and cell, which allows links to be made between the 12 individual database files in NADB v. 2.0 (Figure 2-1). A brief description of the five new files created for this project follows below, with file details (field names, field type, field size, units, and codes) provided in Appendix A.

The Vegetation database file identifies species lists and quantitative plant community data for treatment wetland sites. It provides vegetation data of cells within each system for a specified period. Data entered here include percent cover, biomass, density, basal area, and importance values. There are 26 fields and 71 characters in the file, not including two memo fields for record comments and edit comments that can hold up to 32,000 characters. The text fields were kept within the size listed in Appendix A to keep the database size to a minimum, but Access will allow text fields to reach a maximum of 255 characters.

The Wildlife database file is the largest of the five files, in terms of the number of records. This file contains qualitative and quantitative population data for amphibians, avifauna, benthos, mammals, fish, reptiles, and zooplankton. Avifauna and benthos are further broken into wildlife subgroups, listed in Appendix A. Data entered here include species lists, species density, species diversity, and reproductive success for a given period. The Wildlife database file contains 25 fields and 79 characters, not including two memo fields for record comments and edit comments.

The Metals/Organics database file contains data on water, sediment, plant, and wildlife tissue concentrations for heavy metals and organics. Data entered into this file are identified by the sample matrix type (water, sediment, and tissue) and the sample parameter. Water sampling data are recorded as influent or effluent concentrations for each system within a given site. Sediment data are identified by the station location within a given site. Plant and wildlife tissue data are identified by the type of tissue and from what organism the samples were taken. There are 18 fields and 137 characters, not including two memo fields for record comments and edit comments, in the Metals/Organics database file.

Figure 2‑1

The Biomonitoring database file includes information on acute and chronic toxicity tests, reproduction, and mortality tests on various test organisms. Each record identifies the sampling location (influent or effluent), dilution for each test, and the organism used. There are 26 fields and 62 characters in the file, not including two memo fields for record comments and edit comments.

The Human Use database file is the smallest of the five files, in terms of number of records and fields. This file contains information on how the public uses wetland treatment sites for bird studies, recreation, research, hunting, and other uses listed in Appendix A. Data entered include use density, number of use days, and harvest totals per site. This file has 15 fields and 54 characters, not including two memo fields for record comments and edit comments.

Summary of Database Contents

Sites and Systems

NADB v. 2.0 has information for a total of 257 sites, 352 systems, and 622 cells from treatment wetlands in North America. Of these 257 sites, 161 of them treat municipal wastewater, 10 receive industrial effluents, 68 receive livestock wastewaters, and 16 receive other wastewater types including stormwaters. Of the systems described in NADB v. 2.0, 270 are surface flow, 53 are subsurface flow, and 8 are hybrids of these two designs. Table B‑1 (Appendix B) lists all the sites and systems in NADB v. 2.0 and gives their origin (constructed or natural wetland), their design area, the state or province in which they are located, the source of the wastewater they were designed to receive, and the form of pretreatment prior to wetland discharge.

Table 2‑1 lists the number of data records for each site in the five new habitat and wildlife use database files. Table 2‑2 lists the number of records in these files by state or province. The new files contain data for 108 sites, 168 separate systems, and 333 individual cells from 31 states or provinces. These numbers reflect the fact that some sites have multiple systems and some individual systems have multiple cells. Eighty-five percent of the sites within the five new database files are constructed treatment wetlands; the rest are natural treatment wetlands. Of the 30,108 new records in these five database files, 70 percent come from constructed treatment wetland sites.

Vegetation Database

The Vegetation database contains information from 101 sites, 155 separate systems, and 279 individual cells located in 29 states or provinces. Tables C-2 and C-3 (Appendix C)
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list the number of records by site and by state or province in the Vegetation database file for each plant group. Eighty-nine percent of the sites and 44 percent of the records within the database are from constructed wetlands. The majority of all records (56 percent) are from the emergent plant group. The remaining plant groups include trees (16 percent), shrubs (10 percent), floating aquatic plants (9 percent), and others (9 percent).

Wildlife Database

The Wildlife database contains information from 32 sites, 40 separate systems, and 81 individual cells located in 13 states. Tables C-4 and C-5 list the number of data records by site and state in the Wildlife database by wildlife group. Seventy percent of the sites and 68 percent of the records within the database are from constructed wetlands. Sixty-one percent of all records are within the avifauna group and are further divided into subgroups and summarized by site and state in Tables C-6 and C-7. The remaining wildlife groups include benthos (29 percent), fish (7 percent), and others (4 percent). Tables C-8 and C-9 list the number of records for benthos subgroups by site and state.

Metals/Organics Database

The Metals/Organics database contains information from 26 sites, 35 separate systems, and 105 individual cells located in 11 states. Tables C-10 and C-11 list the number of records by site and state in the Metals/Organics database by sample matrix. Seventy-six percent of the sites and 87 percent of the records within the database are from constructed wetlands. Forty-five percent of all records are identified in the water sample matrix, 38 percent as sediment and 17 percent as tissue. Tables C-12 and C-13 list the number of records for tissue subgroups by site and state.

Biomonitoring Database

The Biomonitoring database contains information from 14 sites, 15 separate systems, and 14 individual cells located in 7 states. Tables C-14 and C-15 list the number of records by site and by state for each test type in the Biomonitoring database. Eighty-six percent of the sites and 98 percent of the records within the database are from constructed wetlands. Fifty-three percent of all records are identified as acute static test type, 45 percent as chronic renewal, and 3 percent as other types.

Human Use Database

The Human Use database contains information from six sites located in six states. Tables 2‑1 and 2‑2 list the number of data records by site and by state for the Human Use database. Two-thirds of the sites are constructed treatment wetlands; the rest are natural treatment wetlands. 
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