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Introduction



• Heavily industrialized City with roots in steel, automobile 
manufacturing, and ship-building

Lorain, Ohio & The Black River

• Formerly 
“famous” for 
the tumors & 
anomalies 
found on fish 
species

The Charles W. Kotcher, Lorain, Ohio, from Dan Brady; 
http://danielebrady.blogspot.com/2014/01/a-leiter-real-photo-postcard-
sampler.html , circa 1908; Web; 1 April 2019.

http://danielebrady.blogspot.com/2014/01/a-leiter-real-photo-postcard-sampler.html


• Initiated in 2010
• Approx. $31,000,000 in funding
• Addresses legacy steel manufacturing contaminant 

remediation as well as aquatic habitat, wetland, riparian, 
and upland restoration

• Address Beneficial Use Impairments (BUI)
• Contribute to potential de-listing as an AOC
• Create a riparian “green belt”
• Address lack of aquatic structure in the river

Lower Black River Area of Concern 
Remediation & Restoration Program









Traditional Fish Shelf 

• Fish Shelves and Other In-
Stream Structures

• Substrate Diversity
• Shallows
• Cover and Structure
• Spawning and Refuge

• Bank Restoration
• Erosion Reduction
• Native Vegetation

Fish Habitat Shelves at Low Water, Prior to Planting 
(October 2011)



• Monitoring performed 1982, 1992, 1997 (OEPA) and 
2010-2013, 2015, 2017 (MBI)

• Progressive improvement of fish assemblages from 
1997-2015
• 1982 – Poor
• 1992 – Poor to Fair
• 1997 – Poor to Good
• 2010-2013 – Poor to Good    
• 2015 – Fair to Good

Traditional Fish Habitat Monitoring 
and Results



• Little improvement of 
macroinvertebrate assemblage
• Consistently Very Poor to Poor

• Lack of improvement suggests 
multiple stressors influence 
• Legacy pollutants
• WWTP, HSTS
• Non Point Source Pollution
• Sediment

Traditional Fish Habitat Monitoring 
and Results





“If you build it, he will come.” – Field 
of Dreams

• Multi-species, multi-
size use

• Robust enough to 
withstand barge 
traffic, ice, waves

• 75-year bulkhead 
lifespan

How Bass Relate to Features in a Controlled Location Experiment. 
Google; 1 April 2019.



Hybridized Fish Habitat Monitoring 
and Results

Electro-fishing and 
macroinvertebrate 
sampling were 
conducted pre-and 
post-construction 
in 2017 and 2018 
respectively



Hybridized Fish Habitat Monitoring 
and Results



• 84% increase in Largemouth Bass density 
• 80% increase in Centrarchidae species richness 

(Bluegill, LMB, rock bass, etc.)
• 25% increase in  total fish species richness
• 100% increase in EPT taxa abundance and species 

richness
• Rapid colonization/utilization by organisms only 4-6 

months following construction
• Follow-up assessments planned for 2019, 2020

Hybridized Fish Habitat Monitoring 
and Results



• Grant funded projects through ARRA, GLRI
• Traditional fish shelf construction

• $136/linear foot

• Hybridized fish shelf construction
• Bulkhead replacement and fish habitat components = 

$2,720/linear foot
• Fish habitat components only = $453/linear foot

Cost and Funding



• Kate Golden, Storm Water Manager, City of Lorain
• kathryn_golden@cityoflorain.org

• Chip Wendt, Water Resources Specialist, Coldwater 
Consulting, LLC
• cwendt@coldwaterconsultants.com

Questions

mailto:Kathryn_golden@cityoflorain.org
mailto:cwendt@coldwaterconsultants.com
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