




WHY FISH HABITAT?

• There are approximately 1,200 recognized fish species that 
occur in inland waters of North America – 40% are 
imperiled or presumed extinct (and that is increasing).

ORB Fishes - 300 species (14 federally listed)
ORB Mussels - 130 species (38 federally listed)

• Fresh water constitutes only about 1% of the Earth’s 
surface area and less than 0.01% of its water by volume. (5 
million people get their drinking water from the Ohio River)

• Areas recognized as very high risk of current aquatic habitat 
degradation include Illinois, Indiana, and Ohio  
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Multipurpose Restoration





Energy Impacts
• Incision
• Widening
• Sedimentation
• Bed Movement
• Benthic 

Community
• Carbon  loss
• Flooding
• Infrastructure
• Inheritance



Excess Streambed Erosion Can Lead to:

• Stream Deepening & Widening 

• Property & Tree Loss

• Water Quality Impacts

Channel Hardpoints

Original Streambed

Deepened and 
Widened Streambed

Qcritical



Geomorphic Function Requires 
Hydrologic Function 

0.45 inches in 2 hours

100 acres



Very low bank 
height

Frequently 
inundated area

Multiple channels 
set in or on valley 
gravel aquifer

Tree root access 
to gravel aquifer

Gravel and LWD 
form stable 
epifaunal 
substrate

Historical Valley

Floodplain Soils –
Peaty, Organic, Porous

Bedrock
Cobble/
Gravel 
Layer

Modified from
Ward Oberholtzer
LandStudies, Inc.



High bank height

Infrequently 
inundated area

Channel incised 
through or 
perched above 
gravel aquifer

Tree roots do not 
have access to 
gravel aquifer

Bed stress too 
high for stable 
gravel

Contemporary Valley

Historical
Floodplain Soils Cobble/Gravel Layer Bedrock

Modified from 
Ward Oberholtzer
LandStudies, Inc.

Legacy 
Sediment
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∗ By the 1970’s drastic conversion of forest and wetland to crops had 
occurred. Issues that came from this were: altered hydrology, increase in 
sediment loss, stream bank instability and incision, soil erosion, water 
quality, and flooding.

Big Creek, Cache River Southern Illinois



∗ Modeling process identified key water retention areas
∗ 69 water retention basins installed in the upper watershed with support of the 

landowners
∗ 5-6% of the upper watershed runs through detention basins 
∗ Created 396 acre feet of storage
∗ Created ~200 acres of surface water

Big Creek, Cache River Southern Illinois



∗ Natural Resource Benefits:
∗ Reduced sedimentation due to streambank erosion (10’s of 1000’s of tons)
∗ Reduced channel incision 
∗ Decreased sediment deposition in Cypress Creek NWR
∗ Decrease nutrient loss/inputs
∗ Stabilized 4 headcuts
∗ Ultimately, restored stream function (stable bed, organic

matter, invert stability, etc)

Big Creek, Cache River Southern Illinois



∗ Economic Benefits:

∗ Before the detention basins, a 9 inch rain in 24 hours flooded 22 houses, closed two 
highways for 3 days, closed secondary roads for more than a week

∗ After the detention basins, a 13 inch rain in 26 hours caused overbank flow but no 
flooding in homes and no roads or infrastructure impacted

∗ AND HAS NOT FLOODED SINCE

Big Creek, Cache River Southern Illinois



Restoration Can Save Infrastructure Costs



Scott AFB Flooding

 Founded in 1917

 St. Louis Metro East has 
exploded to the east and NE

 Ag expansion to N and W

 All drain through Scott AFB 

 No water retention in those 
areas

 Permitting for development 
continues

 Flooding and changing 
hydrology plague the base



∗ Restore upstream retention
∗ Restore the floodplain “Sponge”
∗ Minimize BASH
∗ Stream and floodplain health enhanced

Scott AFB Flooding



∗ Municipalities striving to capitalize on their greatest asset
∗ Dayton, Middletown, Troy, Piqua, Miamisburg, Sidney, Franklin, Tipp City, etc..

Great Miami River, OH



∗ Obstacles  to capitalizing on this asset
∗ Safety – low head dams
∗ Infrastructure 
∗ Pooled reaches – little to no use, poor water quality, 

takes up valuable green space

Great Miami River, OH



Great Miami River, OH

∗ Support for investing in river restoration
∗ Recreation – paddling sports are the fastest growing

sport in America. Liveries and Angling guides growing
∗ Destination Location – vacations and staycations 
∗ Downtown development – restaurants, bars, shops 





∗ We want the same thing!!!!
∗ People interacting with and valuing their resource
∗ We need better packaging and better communication

Great Miami River, OH



Eel River Innovative Fishway

Lowhead Dam is part of a Historic 
Monument

Large investment in preservation and 
restoration of the site

Dam blocks fish passage since 1850’s

Only ORB stream with Greater 
Redhorse



Eel River Innovative Fishway

The dam is not coming 
out.

Working together we 
found a solution!

Utility for sites where 
dam must stay -
hydropower

















Two-Stage Ditch - water quality, nutrient 
reduction, aquatic and terrestrial benefits



Natural Resources and the Professional 
Development



The “20 minute project”
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