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Background on Barkley Lock and 
Dam Bio-Acoustic Fish Fence System
The Barkley Lock and Dam Bio-acoustic Fish Fence (BAFF) 
project in Grand Rivers, KY aimed to prohibit upstream 
movement of Asian carp, a non-native fish species that out-
eat, outgrow, and essentially decimate water habitats and 
ecosystems. Over the years, Asian carp invasively migrated 
up American riverways; they are now spreading throughout 
the Tennessee River Valley. The BAFF system is intended to 
divert Asian carp, keeping them downstream of the Barkley 
Lock. If it works well, additional systems will be installed to 
further contain these fish. 

Brennan’s Methods
	» Underwater removal of bedrock using an excavator-mounted milling head.

	» Underwater placement of precast sections for fish barrier component protection.

	» Underwater survey to verify proper positioning of components.

	» Underwater installation of fish barrier components associated conduits, and piping.

	» Above-water placement of fish barrier machinery associated piping, and wiring. 

Project Description
J.F. Brennan Company, Inc. (Brennan) was contacted as a qualified contractor to assist in both design and 
construction on the Barkley Lock and Dam BAFF system. Because of our marine expertise and since most 
installation of the BAFF system would take place underwater with dive assistance, the engineer, Barr Engineering 
Co. (Barr), knew we would be a great partner for the job.

Design work began in the fall of 2018. The United States Fish and Wildlife Service is the end client of this project, 
but the work involves many other stakeholders to ensure proper management. In addition to Fish Guidance 
Systems, Barr, and Brennan, the US Army Corps of Engineers (USACE), University of Minnesota, Travis 
Construction, and Collier Electric were also included. Brennan spent the first several months consulting with the 
USACE and other stakeholders, reviewing plans and estimating construction costs; we began onsite work in 
May 2019.

Creating a trench downstream of the lock at the bottom of the river channel in which we could place the concrete 
units that compose the BAFF system posed a significant challenge. The units must be positioned beneath a 
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specific elevation to allow barges to pass overhead, but incredibly hard bedrock covered the bottom of the river 
channel. Brennan obtained an Antraquip® AQ 6 milling head and attached it to a Caterpillar® 374D 170,000 LB 
class excavator to expedite trench creation.

After establishing the trench as required, we installed the 5 precast concrete units downstream of the lock at the 
bottom of the river channel. These BAFF units feature speakers, high-intensity lights, and a bubble system, which 
effectively creates a sound-and-light bubble curtain; the local contractors dubbed the project the “fish disco.” 
Because Asian carp are highly sensitive to sounds, lights, and disturbances within the water, this system will safely 
create a barrier that corrals the fish south of the Barkley Lock and Dam. The system hasn’t been tried to prohibit 
the movement of Asian carp before, as it’s traditionally used to guide migration patterns in other fish species. 
The system at Barkley Lock and Dam is a test study; if it works as designed, it could lead to a new method for 
controlling the spread of Asian carp.

After finishing construction, Brennan conducted visual inspections using a remote operated vehicle (ROV). We 
also performed inspections multiple times during the first few weeks following installation. Over the next 3 years, 
Brennan continued intermittent inspections and provided ongoing support for the BAFF system. Our services 
included maintenance of the underwater and mechanical systems, silt monitoring, and dredging during the 
planned study.

Project Challenges
	» Exceptionally hard bedrock covering the bottom of the river channel necessitated a change in plans for 

creating the trench to house the precast concrete components of the BAFF system.

	» High water: over the summer of 2019, the water was approximately 20 FT higher than where we could 
effectively mill the bedrock.

	» Underwater placement of the precast sections, ensuring proper alignment within the tight elevation tolerance.



jfbrennan.com


