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PROJECT DESCRIPTION

• Problem Statement: Optimize the conversion of Kentucky River Lock & Dam 
#4 into a small-scale hydropower facility. 
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Key SpecsKey Specs
Estimated Head: 14 ftEstimated Head: 14 ft

Potential Energy: 1.56 MW Potential Energy: 1.56 MW 

0.1 miles from transmission line0.1 miles from transmission line

Existing flumeExisting flume

Figure 1: Final site selection aerial view



DAM REMOVAL RISK MITIGATION
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• Overall: Not enough impact to overcome cost and lack of an interested part to help 
remove dam

• Heavy risk for communities that depend on dam for municipal water supply and recreation



Current Overall Project Cost: 
$9,618,191

Other considerations:

– USDA Grants/Loans

– Tax Incentives 

– Return on Investment 
based on annual 
generation revenue

COST MODELING
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COST MODELING
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ROUGH ORDER OF MAGNITUDE (ROM)
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CURRENT PROPOSED DESIGN

• Use/expand the existing 
flume to accommodate 
Voith StreamDiver
turbines. 
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DAM FLOW ANALYSIS
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• Outlet Velocity:

– 36.43 ft/s

• Outlet Flow Rate: 

– 364 cfs/foot of 
width

• Values align with 
optimal sizing of 
StreamDiver units



DAM ENERGY ANALYSIS

The number of turbines in the outlet 
flume are to be determined through 

levelized cost of energy calculations. 
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From the 5-year average flow duration curves, 
MATLAB was used to calculate flow rate 
through the flume and potential energy 

generation.



ENVIRONMENTAL ANALYSIS

1. Aquatic Habitat – changes in water flow patterns, sediment transport, and habitat 
connectivity may affect the distribution and abundance of fish species, including those 
that are threatened or endangered. 

2. Water Quality – influenced water quality parameters such as sedimentation rates, 
nutrient levels, and water temperature may affect the overall health of the river 
ecosystem and its ability to support aquatic life.

3. Sediment Transport – changes in sediment deposition patterns could impact habitat 
quality, riverbank stability, and channel morphology, with potential downstream 
consequences. 

4. Erosion and Stability – increased erosion rates and sediment deposition affect the 
stability of riverbanks and the surrounding areas. 

5. Terrestrial Habitats – changes in hydrology or sedimentation may affect habitats 
adjacent to the Kentucky River, including forests, wetlands, and agricultural lands, and 
the species they support.
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Endangered Mussel Rehabilitation

Involves habitat restoration, population monitoring, captive breeding, and reintroduction 
programs

Approaches and Strategies

1. Habitat Restoration - may involve initiatives such as removing barriers to migration, 
enhancing water quality, and restoring natural flow regimes.

2. Propagation and Captive Breeding - help increase population numbers and genetic 
diversity, reducing the risk of extinction.

3. Translocation - augment existing populations and increase genetic diversity.

4. Community Engagement and Education - garner support for recovery efforts.

5. Regulatory Protections - may include habitat conservation plans, pollution controls, 
and enforcement of habitat protection laws.

ENVIRONMENTAL ANALYSIS
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• STAR School visit with hydropower informational and hands on activity, end of March.

• Willow Bend Science Saturday, April 6th.

• Hydropower table at Arizona KidWind Challenge with Willow Bend, April 18th.

COMMUNITY CONNECTIONS PLAN
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PROJECT SCHEDULE
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THANK YOU!
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