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CITY OF PIERRE WATER TREATMENT PLANT AND
INTAKE IMPROVEMENTS

Background on the City of Pierre

South Dakota’s capital city hired an engineering firm to
recommend improvements to its water treatment facility, due

to the high mineral content of the City’s water supply. The City
of Pierre Water Department pumps and treats up to 5.5 million
gallons of water each day. After 73% of Pierre’s residents voted
to support the recommended improvements, the Pierre City
Commission put a project in motion to build a water treatment
plant just south of the Missouri River highway bridge.

Brennan’s Methods

» Marine plant » Intake screen installation

» Mechanical dredging » Assisted with intake pipe installation through embankment
» Helical pile installation » Underwater pipe connections

» Pipe support beam/strap installation » Dive inspection

» Intake support structure installation » Underwater cutting

Project Description

J.F. Brennan Company, Inc. (Brennan) was subcontracted to PKG Contracting, Inc. (PKG) to assist with the
underwater installation of 12 helical pile bents in the Missouri River to support the new water intake line for the City
of Pierre. The in-river end of the intake line features a large screen; the other end runs into an on-land caisson (the
pump station). The project required dragging entire 765 FT long pipe into the river and then pulling it back through
the 3 FT diameter bore hole in the riverbank drilled by Central Trenching.

Each pile bent consisted of one tieback pile at a 45 degree batter; there were a total of 38 helical piles. The piles
measured 2% IN (diameter) and Brennan crews drove the piles to depths ranging from 15 FT-37 FT vertically. Ten

of the pile bents received a support beam that spanned between each pile that had a cradle for the intake pipe. The

last 2 bents received a square structure that supported the various steel fittings and screen.

Brennan also mechanically dredged a channel within the driveline of the piles to allow for installation of the
horizontal support beam at the correct elevation. Surveyors performed a bathymetric survey to verify the width and
depth of the dredge swath. With assistance from divers, the surveyors shot the horizontal support beams to the
required elevation. The barge-mounted carry-deck crane adjusted the beam up and down as necessary.

In addition, our divers made various connections inside the flooded caisson. Connections included one 30 IN
blind flange, two MEGALUG® mechanical joint restraints, one 24 IN flanged 90 degree elbow, one 4 IN flanged
90 degree elbow, one 24 IN vertical riser, and one 4 IN vertical riser. The 4 IN line, for air, also housed a % IN
chemical line inside of a protective 1%2 IN line for removing zebra mussels; the 24 IN line was for water intake.

Brennan provided a variety of custom solutions for this work, including templates to keep piles straight, drive
battered pile, and drill tieback adapter bolt holes; drill mounts for divers to drill through pile; and manage 765 FT
of water pipe as it was pulled from the river. Our divers provided significant underwater assistance throughout
the project, driving straight and battered pile underwater, installing diverse structural steel elements, and making
several pipe flange connections.

After the intake pipe was secured to the support beams, divers also cut off excess pile with underwater burning
equipment and performed the final inspection of to document the work.

Project Challenges Completion Statistics

» The dam located approximately 5 MI upstream from the » Worked 4,582 man-hours over
project caused +3 FT-5 FT fluctuations in water levels a 7-week period during the dead
throughout each day and directly affected current forces on of winter.
our divers; wind affected crane use during mobilization and
demobilization.

» Precision installation of
38 submerged helical piles with

» Without soil borings for the area in which we drove pile, we diver assistance.
did not know what we’d encounter. We hit a lot of rock in » 24 vertical piles
the 5 bents closest to shore, making it difficult to keep 4 FT » 14 battered piles

spacing on the pile bents. These unpredictable conditions
also caused misalignment on some tiebacks and made it
challenging to keep the verticals plumb.

» Pulled 765 FT intake pipe into river
and assisted in guiding it back
through the existing riverbank.

» Cutting the PVC intake pipe proved difficult, as well as
ensuring a sufficiently straight cut for proper installation of
the MEGALUG® mechanical joint restraint. We exercised
extreme care in taking weight off the drop piece to prevent
spider-cracking down the pipe.

» Over 85 diver-drilled holes through
round steel pile (3 IN thick) using
underwater drills.

» Divers made several pipe
connections inside flooded caisson

» As pile extensions were added, it became increasingly difficult with extremely poor visibility.

to keep the battered piles in the template and straight. ,
. o . » Mechanically dredged over
» The unpredictable nature of the directional drilling contractor’s 1.000 CY of riverbed material.

work (e.g., large rocks or other obstructions in their path
may ruin drill heads or cause course alterations) introduced
corresponding complexities into our schedule as well.
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