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Background
U.S. Geological Survey (USGS) spearheaded a 3-year study to 
reduce the number of invasive carp moving toward the Upper 
Mississippi River and Great Lakes. For the study, USGS designed 
an underwater acoustic deterrent system (UADS) to deter Bighead, 
Silver, Grass, and Black carp from the Lock 19 approach in Keokuk, 
IA. Deploying underwater acoustics is a selective strategy because 
of the hearing range of the specific carp species. Focusing on the 
sounds that only these invasive species can hear, the USGS plans 
reduce the risk of invasive carp moving to uninvaded areas. 

Completion Statistics
	» Installed (2021) and re-installed 

(2022, 2023) 105 FT long weldment 
beam across chamber floor weighing 
17,000 LB.

	» Drilled a 34 FT deep, 8 IN diameter core 
hole on land and a 24 IN deep, 16 IN 
diameter core hole underwater (2021).

	» Installed 172 FT of underwater conduit 
beam that housed hydrophone wiring 
for hydrophones (2021).

	» Installed 36 hydrophones throughout 
the lock (2021).

	» Replaced 4 hydrophones and 3 beacon 
tags (2022).

	» Zero safety incidents during both 
projects, the first of which (2021) was in 
subzero temperatures.

Project Challenges
	» In 2021, project work occurred during a lock closure and 

was scheduled around the USACE maintenance crew to 
ensure USACE work was not impacted. This took additional 
communication with all stakeholders to ensure the USGS’ 
expedited project schedule stayed on track.

	» In 2021, several hundred feet of heavy wire had to be 
contained and fed up the 8 IN core hole by divers and 
electricians and then wired to each device housed inside the 
weldment, which spanned the lock chamber floor.

	» In 2022 and 2023, all project work occurred during 4 lock 
closures: 2, 6 HR and 2, 12 HR. The lock was open to busy 
boat traffic requiring our crew to work around tows using the 
lock. This took additional communication with all stakeholders 
to ensure the USGS’ project schedule stayed on track.

	» Through installation and all maintenance activities, additional 
care was required in working underwater with the acoustic 
system’s delicate, hi-tech devices.
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Brennan’s Methods
	» Dam Services

	» ADCI-certified Diving 
Services

	» Habitat Restoration

	» Diving Inspections

	» Debris Removal

	» Quality Assurance & Quality 
Control Reporting

	» Seasonal Limitation Monitoring

Project Description
J.F. Brennan Company, Inc., was contracted by the USGS to install and conduct annual maintenance on their 
experimental underwater acoustic deterrent system in Keokuk, IA for a 3-year study. Once complete, the entire 
system will be removed.

Installation of Experimental Acoustic Deterrent System
The acoustic system was installed on a 105 FT long, hollow structural sections (HSS) 20x12x1/2 steel weldment 
by Brennan crews during the winter of 2021. It houses 2 delicate hydrophones and a 16-speaker array, as well as 
several hundred feet of wire to power the submerged equipment. The weldment rests on J-hanger brackets installed 
by our Association of Diving Contractors, Inc. (ADCI) certified divers, who also drilled and installed the threaded rod. 
The J-hangers were installed on the downstream side of one of the baffle blocks, flush with the top of the baffle.

Several hundred feet of HSS 4x4x3/16 housing various wired hydrophones were also installed on land and on 
the downstream lock approach. The longest section of conduit beam, 121.5 FT, was set by a 350 TON all-terrain 
crane (ATC) while simultaneously a 40 TON rough terrain crane lifted and set a 70 FT piece of conduit. This 
operation required custom rigging solutions and extensive planning; however, it greatly reduced the number of picks 
and improved efficiency during an expedited project schedule.

Maintenance Activities
Brennan worked directly with USGS and the United States Army Corps of Engineers (USACE) throughout all 
maintenance activities. In 2022, USGS needed to troubleshoot specific speakers and had Brennan conduct 
additional underwater maintenance work.

Our divers conducted an initial underwater survey of the weldment/soundbar to assess its wear from lock operations, 
making note of any damage prior to its removal. Divers then removed the weldment from its J-hanger brackets, 
taking care to secure all cabling prior to installing picking eyes and attaching the weldment to rigging for its lift 
from the water by a 350 TON ATC. The weldment was then lowered onto steel sawhorses for USGS to conduct its 
inspections and repairs.

Once complete and ready, the weldment was lifted and re-submerged where our divers ran the cabling, removed 
the rigging, and re-installed the weldment to the J-hangers. Divers also performed inspections of all submerged 
equipment, replacing 4 hydrophones, 3 beacon tags, and cleaning off biofouling as needed.

In 2023, Brennan’s divers returned to conduct underwater surveys of all equipment and cables, assessing wear 
over the previous year and making note of any damage such as cracks, loosened fasteners, or other abnormalities. 
Our divers also re-surfaced the weldment, following the same steps for preparation and removal as in 2022. After 
the USGS conducted its inspections and repairs and installed wet-connect style electrical plugs on all speakers, we 
re-submerged and re-installed the weldment. A 165 TON barge-mounted crawler crane was used to lift and place the 
weldment. In 2024, our divers conducted the same survey and assessment as in the previous year and replaced 2 
wet connect speakers without resurfacing the weldment.
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