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BRICH LAKE DAM REPLACEMENT Challenges Encountered Project Statistics

» Remote location in northern Minnesota » 10 piers, 226 FT long new dam

required safety » 1,328 CY of concrete
» Unexpected existing foundation

conditions discovered under the dam

required additional fill and compaction.

Brennan’s Methods

» Temporary cofferdams
porary » 49.8 TON of reinforcing steel

» Dewatering L
» 165 LF Portadam dewatering liner

Relativelv short et installed at one time
» Relatively short construction seasons,
which affected the dewatering system » 10 FT of water held back by Portadam

when cold weather commenced. » 9 Tainter and slide gates removed,
rehabilitated, and reinstalled

» Demolition
» Mass concrete placement
» Gate installation

» Mechanical equipment installation :
quip » Brennan divers performed underwater

installation of the downstream apron toe
due to difficult access under a highway
bridge and excessive tailwater elevations.

Project Description
Birch Lake Dam in far northern Minnesota was originally constructed of a concrete apron, riprap-filled
wooden crib piers, and both Tainter and slide gates. The aging dam’s structural integrity and existing
capacity were no longer adequate to function as required. The dam owner, Minnesota Power, elected
to replace it with a new structure that included the construction of a concrete apron and piers, and
rehabilitation of the existing steel gates. AMI Consulting Engineers worked with Minnesota Power

on the project’s design and contracted J.F. Brennan Company, Inc. (Brennan) to carry out the
replacement.

To keep the dam fully functional and able to pass water during construction, Brennan replaced it

in three phases over the course of two construction seasons. During each phase, we surrounded

a third of the dam with a Portadam cofferdam and dewatered it. After dewatering each section,
Brennan carefully removed existing walkway and gate structures and transported them offsite for
rehabilitation. Next, our team removed the existing piers, and then cut and removed the old concrete
apron. We improved the existing dam foundation where needed, cast a new dam apron in place,
and then constructed new concrete piers. Each pier ranged in size from 35 to 75 CY of concrete and
contained reinforced steel, qualifying it as a mass pour and requiring a cooling system within the
formwork. Finally, Brennan reinstalled the rehabilitated gates, associated machinery, and walkways.

The first phase took place on the far west end of the dam; the second phase took place on the

east side of the dam. During both phases, equipment could be used from the shoreline. The third
phase included the replacement of the middle portion of the dam. To maintain project efficiency, the
Brennan team erected a 220 TON crane on the east abutment to convey equipment and materials to
the construction location. We also installed 2 automated gates in this section to make it possible to
operate the dam from a remote location.
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