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Overview and Objectives: 

Throughout the Great Lakes basin, urban stream restorations are being implemented to improve 
the ecological, economic, and social integrity of freshwater resources. These restorations often 
enhance ecosystem services, such as re-establishing natural flow regimes or increasing nutrient 
processing rates. However, similar restorations (e.g., channel reconfiguration) may have different 
effects on stream processes depending on the location of the restoration within the river network 
(e.g., tributary vs. river main stem). Using process-based measurements of ecosystem function, 
sites within a river network can be targeted for restorations that maximize ecosystem services 
and minimize economic and social costs. 

The objective of our study was to provide a quantitative assessment of urban stream restorations 
using integrative metrics of ecosystem function (e.g., whole-stream metabolism, nutrient cycling 
dynamics). We conducted our research in six watersheds in the Milwaukee metropolitan area. In 
each river, we selected adjacent restored and unrestored reaches (>200m in all cases), generally 
consisting of replacement of concrete channels with rock/sand/mud substrates flanked by 
riparian vegetation.  These sites represented a gradient of discharge and watershed position 
within the broader Milwaukee River system, enabling us to address broad patterns as well as site-
specific restoration outcomes. 
 
To execute this field project, we partnered with local citizen groups (e.g., Milwaukee 
RiverKeeper), members of municipal (e.g., Milwaukee Metropolitan Sewerage District) and state 
agencies (e.g., Wisconsin DNR), and other academic institutions (e.g., UW-Milwaukee, Loyola 
University). 
 
Accomplishments:  

In FY2016, we completed additional fieldwork and data analysis beyond the original scope of 
the study overview and objectives. During the summer of 2015, we collected river sediments and 
recorded the physicochemical characteristics at 19 locations in the 3 major river systems and 
their tributaries in Milwaukee, WI, as well as the nearshore habitat in Lake Michigan. We 
conducted sediment denitrification assays to determine the amount of nitrate permanently 
removed from the lotic and lentic ecosystems using membrane-inlet mass spectrometry (MIMS). 
The additional research was conducted in collaboration with Dr. Tim Hoellein (Loyola 
University-Chicago) and Robert Mooney (UW-Madison). Furthermore, we continued our 
analysis of long-term water quality data in the river networks of Milwaukee, WI, in collaboration 
with Dr. Peter Lisi and Etienne Fluet-Chouinard (UW-Madison) and Dr. Matthew Diebel 
(Wisconsin DNR). 
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