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TRANSMISSION TOWERS AND FOUNDATIONS



Background on Xcel Energy Transmission Tower and Foundations
Xcel Energy® Inc (Xcel Energy) is an electric utility and natural gas delivery company based in 
Minneapolis, MN. The company needed to replace a set of transmission lines originally installed in the 
1930s in Nelson, WI. However, the area is now a designated wetland wildlife refuge, presenting Xcel 
Energy with the additional challenge of upgrading their structures while minimizing any impact to the 
ecosystem. Having previously worked with J.F. Brennan Company, Inc. (Brennan) on several powerline 
upgrade projects, including a CapX2020 power grid expansion project and additional amphibious assists, 
they turned to Brennan for support in Nelson.

Brennan’s Methods

	» Brennan-owned Amphibious Equipment

	» Foundation Template Installation

	» Vibratory foundation Installation

	» Helicopter Crane Coordination 

Project Description 
Brennan was contracted by Xcel Energy to assist with the installation of new transmission towers and 
foundations. The towers support a vital 65 kV transmission line that crosses the backwaters of the 
Mississippi River between Nelson, WI, and Wabasha, MN. Water too deep for temporary matting and too 
shallow for barges at the project sites presented access challenges, which Brennan solved by providing 
necessary marine and amphibious equipment support.

The new tower foundations consisted of twin 42 IN diameter steel caissons with a design embedment 
depth between 50 FT and 60 FT. Completing the work required a power outage, making time another 
critical factor on this project. Xcel Energy had only 2 weeks to remove and replace approximately 1.5 MI 
of transmission line. Adding to the complexities of the work, a heavy-lift Erickson Inc. (Erickson) air crane 
helicopter was needed to fly the new structures to the site and remove the old structures.

Project Challenges
	» Water depths too great for 

temporary matting and too 
shallow for barges restricted 
options for project site 
access.

	» Multiple days of inclement 
weather occurred during an 
already-tight project schedule.

	» Aerial lift support required 
engineering and fabrication of 
mud-buggy support deck.

This was a team effort on all counts. Brennan’s shop 
fabricated several innovative 2 level templates that allowed 
us to quickly set the tower foundations and drive them to 
grade. We constructed these templates with moveable 
“gate arms” on the side, which made installation easier by 
allowing crews to swing the caissons into position quickly to 
secure them.

Brennan set up the templates using our amphibious 
excavator outfitted with a vibratory hammer. Then, as the 
helicopter flew from its temporary landing pad to a template 
location with a caisson in tow, we guided the steel foundation 
into position and secured it. The air crane proceeded to 
make another quick trip back to the pad to pick up a vibratory 
hammer, and our crews worked under the crane’s hurricane 
force winds to connect the power unit and begin driving the 
caisson. When the caisson reached a certain depth, the 
helicopter released the hammer and Brennan drove it to the 
design elevation.

After driving a caisson to grade, our crews moved quickly 
to the next location to repeat the process. Following 
immediately behind Brennan crews, Xcel Energy worked to 
secure the pre-assembled transmission towers as the air 
crane lifted them into place.

Brennan, Erickson, and Xcel Energy crews worked in 
unison as a cohesive team. While the helicopter flew 
overhead, Brennan’s airboat and SHERP utility task vehicle 
(UTV) shuttled all the crew from one location to the next. 
Already challenged by the time constraints of the project, 
crews also worked long hours through multiple days of 
inclement weather.

Our team successfully stayed within the project schedule 
and completed the project safely as well. The approach 
used on this project attracted the attention of other utility 
companies and is likely to serve as a standard for future 
similar opportunities.
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