Restoration Models for Degraded Urban Wetlands

Abstract:

Restoration of degraded wetlands is a primary goal of the USEPA-Region 5 under the Government Performance and Results Act (GPRA), Lake Michigan Lakewide Management Plan, and the Indiana Harbor and Ship Canal/Grand Calumet River Area of Concern Remedial Action Plan.  Despite past attempts, successful restoration/mitigation, monitoring, and management of wetlands has been discouraged by lack of adequate restoration models to follow.  Purdue University Calumet, a key participant of the Northwest Indiana Advanced Identification of Wetlands (NWI-ADID) that was led by USEPA-Region 5 (Water Division), proposes to develop site-specific restoration models for the degraded wetlands in northwestern Indiana as well as the Chicago metropolitan area.  The model will be developed from the analysis of information collected along the floodplain of the Little Calumet River.  The model will identify (1) the patterns and processes of wetland degradation, and (2) cause-effect relationship between environmental disturbance factors (e.g., altered hydrology, sedimentation, and nutrient loading) and the expansion of non-indigenous and/or invasive species.  The following data will be collected and analyzed for the models:  abundance and diversity of indigenous plant species, expansion of non-indigenous and/or invasive plant species, water table depths (surface and subsurface), water chemistry, and sediment chemistry.  The proposed model will specifically address (1) the goals of restoration in terms of desired composition of indigenous plant species, hydrology and water/sediment chemistry, (2) diagnostic symptoms and causes of wetland degradation, especially the expansion of non-indigenous and/or invasive species in relation to hydrology and water/sediment chemistry, and (3) recommendation for restoration and/or mitigation, monitoring, management, and conservation of wetlands.

Proposed Work/Outcome:

At the study site 20 sample plots (5m x 5m) will be established to collect vegetation and sediment data.  The vegetation data will include abundance (percent cover) and diversity (Shannon-Wiener Index based on relative abundance)of herbaceous and woody species, whereas the sediment data will include percent organic matter, cation exchange capacity, specific conductivity (or salinity), pH, nitrogen (total, ammonium and nitrate), phosphorus, and potassium.  To collect hydrological data, depth of water table will be monitored every week during the growing season (March to November), using PVC-pipe wells and water-level indicators in each study site.  Water samples (once a month during growing season) will be taken from each well to determine alkalinity, hardness, specific conductivity (or salinity), pH, total suspended solids, dissolved oxygen, nitrogen (total ammonium and nitrate), phosphorous, and potassium.  Expansions of non-indigenous species and invasive indigenous species will be monitored along with changes in water table depths, water chemistry, and sediment chemistry.   

Multivariate statistical techniques (e.g step-wise multiple regression, factor analysis, and principal component analysis) will identify potential correlation between key environmental factors (e.g., water table and sediment chemistry) and abundance/diversity of plant species.  In addition, multivariate ordination techniques (e.g., detrened correspondence analysis) will identify the patterns and process of wetland degradation.   

