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BOULDER LAKE SLUICEWAY GATE REPLACEMENT
Background

The utility company Minnesota Power owns a hydroelectric dam near Duluth, MN. Built in the
early 1900s, the spillway dam rapidly deteriorated and required extensive concrete repairs. The
repairs presented 3 significant challenges: no site access from the roadway, a critical need to
protect subaqueous life, and the unique shape of the dam’s concrete. Having a well-established
relationship with J.F. Brennan Company (Brennan), Minnesota Power contracted our company to
perform the repairs.

Methods Used

» Marine Construction

» Dewatering

» Cast-in-Place Concrete

» Concrete Repairs

» Dive Construction

» Diving Services

» Coordination with Federal,
State and Local Agencies

General Description of the Project

Brennan was contracted by Minnesota Power to replace the Boulder Lake Dam slide gates and
rehabilitate its concrete structures during summer 2021. Before major repair work could begin,
Brennan created access to the upper and lower portions of the dam. This entailed building level
roads over the 30 FT slope to ensure access for the gate and stem installation and removal. Once
completed, access to the dam enabled Brennan divers to make bulkhead repairs and prepare

for dewatering.

During construction, we needed to ensure minimal impact to the subaqueous life downstream of the
Boulder Lake Dam. To do this, the team designed and built a siphon system, made from 3 100 FT
high-density polyethylene (HDPE) pipes. This system controlled the lake elevation and safeguarded
the waterflow, protecting its subaqueous life.

After completing underwater concrete repairs, including major bulkhead work, Brennan’s team
then replaced a 70 year-old sluiceway gate. Our team also replaced the actuator and gate control
system, ensuring the long-term functionality of the dam. The project culminated with the final
concrete repair and restoration to the dam’s double-arch shaped exterior structure, extending the
lifespan of Boulder Lake Dam.

Project Statistics Challenges Encountered
» 30 CY of concrete » Additional exterior concrete repairs were discovered
» 4 CY of preplaced during dive inspection and in the dam after dewatering
aggregate concrete (PAC) was performed.
» 1 gate replaced » Significant material escalation costs for required HDPE

ipe and fittings to build the siphon.
» Designed and built 3 PP Iiting ui ip

siphons, 100 LF each » Limited to no site access from the roadway to the dam,
requiring Brennan build a roadway to perform the work.

» Limited site access inside the dam for gate removal, stem
installation, and new gate installation.
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