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Background
Located just south of the Morgan Park neighborhood in Duluth, MN, Spirit Lake is part of the St. Louis River 
Area of Concern (AOC). As a region long impacted by over a century of industrial activity, the lake’s sediment 
became polluted and required remediation. These contaminants degraded water quality, harmed habitat, and 
contributed to multiple Beneficial Use Impairments (BUIs) within the AOC. Under the Great Lakes Legacy Act 
(GLLA), the US Environmental Protection Agency (EPA) and a non-federal sponsor, developed a multi-phase 
plan to remove or isolate impacted sediments, restore habitat, and move the AOC closer to delisting.

Brennan’s Methods
	» Amphibious Equipment
	» Bridge and Walking Trail Construction
	» Capping
	» Community Outreach 

and Engagement
	» Coordination with Federal, 

State, Local Agencies, and  
Private Organizations

	» Habitat Restoration
	» Hydraulic and Mechanical Dredging
	» Hydrographic Surveying
	» Quality Assurance/Quality 

Control Reporting
	» Screen, Hydro-cyclone, and 

Geotextile Tube Dewatering
	» Sediment Stabilization
	» Shoreline Protection
	» Treatability Testing
	» Upland Confined Disposal Facility 

(CDF) Construction
	» Water Treatment

Spirit Lake Sediment Remediation Project Project Description 
J.F. Brennan Company, Inc. (Brennan) was contracted by EA Engineering, Science, and Technology, Inc., 
PBC (EA) for Phases I and II, and by the U.S. Environmental Proetction Agency (EPA) with support from EA 
for Phase III. This large and complex effort was completed under 7 separate contracts across all 3 phases.
Working on behalf of project sponsors, the EPA and a non-federal sponsor, Brennan removed impacted 
sediments from the Spirit Lake area near Duluth, MN, in the largest and most complex remediation 
projects ever conducted in the St. Louis River Area of Concern (AOC). Contaminants included mercury, 
polychlorinated biphenyls (PCBs), and polycyclic aromatic hydrocarbons (PAHs). This multiphase project 
remediated more than 100 acres, moving the AOC closer to the goal of delisting.
Our scope included dredging, excavation, and disposal of impacted materials, as well as sediment 
processing, water treatment, capping, and habitat restoration. Brennan participated in the redesign of the 
project that resulted in significant cost reductions.

Innovative cost-saving measures:
	» Utilizing our Total Clean System, which allowed processing and beneficial reuse of excavated and 

dredged material in CDF.
	» Smart metering to ensure efficient material use.
	» Mechanical excavation in designated Shallow Sheltered Bay allowed us to use upland equipment, 

maximizing efficiency of both excavation and material transport operations.

	» Bridge construction over the winter helped accelerate the project schedule and enabled 
completion of work without interrupting surrounding operations.

	» Beneficially used on-site materials to reduce overall imported materials for grading 
and restoration.

Stakeholder Communication & Transparency
Brennan participated in bi-weekly Project Coordination Team meetings, including representatives from 
federal, state, and local agencies: EPA, EA, Minnesota Department of Natural Resources, Minnesota 
Pollution Control Agency, Fond du Lac Band of Lake Superior Chippewa, the City of Duluth, and 
a non-federal sponsor. The meeting provided an opportunity to update all stakeholders regularly 
throughout the performance of the work. 
Brennan worked together with the EPA to provide published information to the public, while also 
communicating on a person-to-person basis with the community while working on site.
The Lake Superior & Mississippi Railroad (LSMRR) was directly impacted by the remediation project 
as its railroad bisected the project site, causing their historic railroad scenic tours to be shut down 
for nearly 2 years. Keeping LSMRR in the loop with project updates was critical to their operating 
decisions as they made plans to resume scenic tours and continue maintaining this important railway, 
a piece of local history.
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Inset: Pre-Construction Site Conditions 2020
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Project Challenges
	» During the initial hydraulic dredging 

work, crews encountered a significant 
amount of wood debris in the dredged 
material. To better manage this and 
significantly reduce project costs, Brennan 
recommended using our Total Clean 
System. The Total Clean System allowed 
our crews to beneficially reuse the 
material inside the CDF to fill in void space 
around the geotextile tubes. Traditional 
pumping without the segregation of debris 
would have filled the tubes unnecessarily, 
driving up material costs.

	» 3 YR of continual construction, as well as 
working through a global pause due to the 
COVID 19 pandemic. Brennan worked 
with project stakeholders to develop safety 
protocols that allowed our personnel to get 
back to work despite challenges created 
by the pandemic.

	» A shorter dredge season on open water 
in Duluth due to cold weather conditions 
presented difficulties for the project 
schedule; however, Brennan crews 
overcame this by increasing the number of 
shifts and dredges working onsite.

	» Extreme weather conditions including 
cold, record snowfall, flooding, and 
drought affected production. Brennan 
conducted 24 HR operations during 
dredging, capping, and bridge construction 
to keep pace with project goals. We 
managed our crew’s preparedness and 
engagement by scheduling regular breaks 
away from the site.

Completion Statistics
	» We remediated 1.3M CY of 

impacted sediments
	» Removed 460,000 CY via hydraulic and 

mechanical dredging and excavation
	» Capped 850,000 CY within the 

St. Louis River Estuary and 
Unnamed Creek

	» Utilized 27,000 LF  of geotextile tubes to 
dewater hydraulically dredged sediments

	» Stabilized nearly 100,000 CY sediment 
with 6,390 TON of Portland cement

	» Over 100 AC sub aquatically capped 
within the St. Louis River Estuary and 
Unnamed Creek, utilizing 413,000 TON of 
imported material

	» Treated and discharged 
434.4M GAL water

	» Installed and maintained approximately 
29,000 FT pipeline and 6 booster pumps

	» Habitat restoration
	» 138 AC aquatic restoration
	» 75 upland AC seeded and blanketed
	» 360,000 aquatic plants planted
	» 2,100 shrubs planted

	» Imported and placed 21,000 TON of 
material for shoreline protection

	» Imported 650,000 TON of material for 
upland restoration

	» Constructed 2.25 MI of walking trail for the 
local community

	» Completed 38 consecutive months 
of construction

	» Over 300,000 manhours
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This project was funded in part 
by the EPA, contract numbers: 
68HE0521D0002, 68HE0522F0071 


