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Lower Fox River—Operable units 2–5

General Description of the Project 
J.F. Brennan Company (Brennan) was a part of the group which was awarded the contract for the Lower Fox 
River- Operable Units 2-5 project. Brennan served as the marine based remediation subcontractor to Tetra 
Tech on the Lower Fox River (LFR) project. Beginning in 2008, Brennan performed or participated in a wide 
range of operations regarding the Lower Fox River. The Lower Fox River is a stretch of river in northeast 
Wisconsin spanning approximately 39 miles. The Fox River Operable Units 2-5 project, as well as several 
other occurring projects, included the removal and capping of polychlorinated biphenyls (PCBs) in-river 
sediments.

To date, Brennan has completed the surgical dredging of over 4.9 million cubic yards of contaminated 
sediment in the LFR. This impressive feat was accomplished by Brennan’s usage of right-sized dredges. 
On the project, Brennan has used two 8-inch dredges and one 12-inch dredge. To increase the dredging 
accuracy Brennan began using the state-of-the-art navigational equipment. While utilizing this navigational 
equipment, Brennan also set about using sophisticated dredging software. By using both of these methods 
Brennan has achieved dredging accuracies never previously experienced on similar remediation projects. To 
achieve these never-before-seen accuracies, Brennan had to have the dredges be capable of cutting to the 
modeled “neat line”, which the aforementioned technologies allowed to happen. Additionally, the percentage 
uptime for the project to date has exceeded 93 percent, whereas industry standards range from 75 to 80 
percent. In project areas where thin layers of soft contaminated sediment overlay non-contaminated soft 
sediment, a solution was required. To combat this Brennan used a dredge disc cutter that was designed in-
house.

In certain locations on the project, the dredge sediment slurry is hydraulically transported over 11 miles. This 
was accomplished by the use of high-density polyethylene (HDPE) pipeline combined with a series of sound-

attenuated booster pumps. Also, to help with slurry transport, Brennan conjoined pipelines from multiple 
dredges into a singular pipeline designated for transport. By taking the time and effort to conjoin the pipelines, 
Brennan was able to significantly reduce the amount of pipeline needed.

The transported sediment slurry is pumped to a state-of-the-art dewatering facility. From the dewatering 
facility, the debris, and granular material are separated, clean, and transported off-site for beneficial reuse 
on local highway projects. By beneficially reusing the sand from the project, the amount of material taken 
to a landfill is greatly reduced, saving the client time and disposal fees. Following this, the sediment slurry 
is chemically thickened and piped to eight 2-meter membrane presses for mechanical dewatering. Process 
water from the dewatering system is treated using bag sand and granulated activated carbon filters. Using 
these methods allows for the removal of Total Suspended Solid (TSS) organics and other contaminants. Non-
Toxic Substance Control Act (TSCA) debris and dewatered sediments were then trucked to local landfills, 
while the dewatered TSCA sediment is transported to landfills in Michigan and Wisconsin.

As this project uses a combined remedial approach, in addition to a dredging approach, Brennan is also 
placing hundreds of acres of sand covers and engineered caps. To place the sand covers and caps, Brennan 
is using its patented Broadcast Capping System (BCS™). Brennan’s BCS™ system accurately places sand 
and gravel with minimal intermixing with the in-situ sediments. The reduction in intermixing is achieved 
through the use of the water column to slow down the particle speed as it comes in contact with the soft 
sediments below. By reducing the amount
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and gravel required for this project.

Along with the BCS™, a mechanical plan is deployed to place quarry spall. Quarry spall is the final 
layer of the C cap and has a D50 of six inches, the average size of the rock is six inches in diameter. 
The placement hoe is equipped with a real-time kinetic global positioning system (RTK GPS) to give 
an exact location to the operator. Along with the RTK GPS, a bucket load cell is used to accurately 
place 12 inches of rock.

To meet the project demands concerning the accuracy, Brennan has deployed a state-of-the-art 
survey system. To meet the demands three survey vessels are ready and onsite at all times. These 
vessels are prepared to perform single beam quality control (QC) surveys and final quality assurance 
(QA) surveys. Additionally, a multi-beam survey vessel is onsite as well. This vessel is prepared to 
track quarry spall placement, perform debris scans, and perform long-term cap monitoring.

Currently, the ongoing project is nearing its completion. Throughout this project, Brennan personnel 
continue to work with the client, general contractor, other subcontractors, and regulatory personnel to 
adapt and respond to the numerous challenges of such a large and complex job. Brennan’s abilities 
and expertise have allowed for the production of a project that is now a model of success in the world 
of contaminated sediment remediation.

Methods Used

	» Hydraulic dredging

	» Long-line hydraulic 
transport

	» Sediment dewatering 
using membrane, plate 
and frame mechanical 
presses

	» Water treatment

	» Debris removal

	» Broadcast Capping 
System (BCS™)

	» Stone armament

	» Hydrographic survey
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Project Statistics
	» 4.9+ million cubic yards of contaminated 

sediment dredged to date with total 
projected to be 4M+ cubic yards

	» 115,000 Cubic yards TSCA removed

	» 700+ acres of covers and caps placed

	» Pumped 4B+ gallons of sediment slurry 
for post processing and treatment

	» Placed 600,000+ tons of sand and 
75,000+ tons of gravel

	» Produced and sent to landfill approx. 
1.5M+ tons of dewatered sediment

	» Brennan has logged over 900,000 man 
hours with no lost-time incidents (2+ 
Million for entire project)

Challenges Encountered
	» Tight dredge cut tolerances necessitate 

the use of innovative attachments such 
as our horizontal disc cutter, articulating 
ladders, and the patented VicVac™ to meet 
productivity and accuracy goals.

	» Requirements to accurately place sand and 
gravel caps with minimal intermixing with 
underlying in-situ sediments necessitates 
the use of Brennan’s patented Broadcast 
Capping System (BCS™).

	» River seiche effects result in water level 
variations in excess of 4’ in a day. Brennan 
pays careful attention to proper sequencing 
of operations to ensure all project tolerances 
are met for dredging and capping.
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