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Johnny Darters, mating pair
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Blacksided darter
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Slenderhead darter

Iowa darter



Riffle-Pool Features 



A Natural Stable Stream vs A Ditched Stream



Agricultural Ditch 
Characteristics

Pools and Riffles

Often  small and poorly 
developed in a ditch



Longnose Sucker-Riverine Dependant
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Longnose Sucker-Spawning Migration



River Monster!

Jeremy Wade: African Tigerfish



River Monster!

Northern Pike



River Monster! Northern Pike



Northern Pike: highly dependent on stream and floodplain connectivity & 
coolwater temperatures



Northern Pike: highly dependent on stream and floodplain connectivity & 
coolwater temperatures





Stream Connectivity (Longitudinal and Lateral) 
is key to the ecological health of the Root River







Root River 

Historic 
Urban 

Growth 
1850-2000



All Biological Communities Showed Signs of 
Negative Impacts from Urban Development

Source: Cuffney et al 2010.



Fish IBI Scores Compared to Percent Urban Land Use 
Among Sites in the Greater Milwaukee Watersheds



Fish IBI Scores Compared to Percent Urban Land Use 
Among Sites in the Greater Milwaukee Watersheds



Average Trophic-Level Rankings and Aggregate Bioassessment
Ranking Among Stream Sites Within the Milwaukee Watersheds

Good
Quality

Poor
Quality
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Mainstem vs Tributary Reaches in 
the Root River Watershed

Upper 
Tributary 
Reaches

Lower 
Tributary 
Reaches

Horlick Dam



Root River Stream Classification



Aggregate Biological Rankings among Reaches in the Root River: 2000-2013 
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Historic (1900-1999) vs Current (2000-2013) 
Native Fish Species CompositionUpper 

Tributary 
Reaches

Lower 
Tributary 
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Current Warmwater, Coolwater, and Coldwater 
Fish Species CompositionUpper 

Tributary 
Reaches

Lower 
Tributary 
Reaches Horlick Dam

Mainstem U.S. Dam

Mainstem 
D.S. Dam

63%
23%

14%

Warmwater

Coolwater

Coldwater

71%

29%

71%

29%

62%

38%



(USGS, Ecological Health in the Nation’s Streams, 1993–2005)



Prioritization Scheme (USGS, Ecological Health in the Nation’s Streams, 1993–2005)
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Prioritization Scheme (USGS, Ecological Health in the Nation’s Streams, 1993–2005)



Prioritization Scheme‐Protect the integrity of the 
existing landscape





See http://www.sewrpc.org/SEWRPC/Environment.htm

Application of buffer width assessment



Existing Riparian 
Buffers



Existing Riparian 
Buffers



Existing and 
Potential 

Riparian Buffers



Potential Buffer among reaches within the Root River Watershed 



Potential Buffer among reaches within the Root River Watershed 



Potential Buffers & Environmental Corridors among reaches within the 
Root River Watershed 



Potential Buffers & Groundwater Recharge among reaches within the 
Root River Watershed 



• Water width
• Water depth
• Bankfull width
• Bankfull depth
• Bank height, slope, undercut measurements
• Bank erosion
• Instream woody habitat, cover assessed
• Substrate (rocks, gravel, sand, clay, muck)
• Riparian (stream side) buffer vegetation
• Channel obstructions/jams
• Trash, debris jams

Cross Section Survey‐Physical data



Aerial Extent of 
Root River 
Watershed 
Studies



Root River
Bank Erosion
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Trash in 
Channel

• 22 large trash 
items

• 12 tires



Woody Debris Jams

• 17 Reach 1
• 40 Reach 2
• 1 Reach 3



Fish passage 
Assessments



Two-Stage Channels
Dan Mecklenburg
Soil & Water Conservation
ODNR

Andy Ward
FAB Engineering 
Ohio State University
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Two-Stage Design 
can help prevent bank 

slumping & Failure

Bank Failure
Bank slumping



Kelly Lakes Watershed Project Goals: Recreate a naturally 
Meandering stream

Reconnect the stream 
and its floodplain
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Historic fill was removed and floodplain 
reconnected 



Opportunities within highly urban settings!



I-94 AND CTH G 
INTERCHANGE 
PROJECT, 
RACINE COUNTY

20102005



I-94 AND CTH G 
INTERCHANGE 
PROJECT, 
RACINE COUNTY



Source: Slawski SEWRPC & Pfiel, HNTB





Completed construction in 2008: three years later in 
2011 it is the highest quality site for bugs in the 

Root River

Photo Credit: Alan Cressler



Need to continue to be vigilant, communicate, and 
ready to take advantage of opportunities to improve 

water quality and wildlife on the Root River


