MEMORANDUM
Date: December 30, 2019

PND No. 184094

To: Aaron Claiborne, PMP
From: Chris Fornace, P.E.; Colin Kuester, P.E.; Jon Keiser, P.E.
Subject: Dave Ullin Open Water Marina – Buoy Installation

The purpose of this technical memorandum is to summarize the inspection and testing of the 16 buoys for the City of
Bainbridge Island’s (COBI) Dave Ullin Open Water Marina (DUOWM), and provide PND’s recommendation of
acceptance of the installed work.
The sixteen mooring buoys were installed in November and December, 2019 by Norwest Marine LLC (Norwest).
Load testing was performed between the dates of December 11 and December 14.
Per the specifications, the helical anchors were to be proof loaded with 10,500 pounds vertical static load for 1 minute
minimum. Norwest tested the anchors with inflatable salvage bags (3 total) rated for 11,000 pounds. A passed test is
defined as a test that exhibits no vertical movement or slippage during the entirety of the load test. Video of the load
tests were recorded by Norwest showing proper attachment to the anchor, fully inflated salvage bags, and minimum
test duration performed. Testing locations were verified above water by COBI. PND has reviewed the submitted
videos for conformance with the design drawings. Norwest’s submitted videos show that the load tests have been
performed in accordance with the design drawings; PND takes no exceptions to the helical anchor proof load tests.
The specifications also required an installation torque of 5,000 ft-lb. Torque is not directly measured during
installation, but rather pneumatic pressure to the motor is recorded, which is correlated to torque using tables
supplied by the motor manufacturer. Norwest certified that the line pressure was taken to 1,800 psi for each anchor,
corresponding to 3,000 ft-lb of torque (see attached log). This torque is less than specified, but Norwest noted to
PND that their helical anchor supplier, Pile King, believed that the design torque would cause undue risk to the
integrity of the anchors. Pile King subsequently provided a letter (attached) certifying that they would recommend a
torque of only 1,250 ft-lb provided that the load test requirements were met. PND accepted this change to the
specification and takes no exception to the installed torques.
To verify installation of mooring line components, Norwest provided videos showing the line between each
anchor/buoy pair. These videos were viewed by PND and no exception was taken to the mooring line installations.
The following changes were made and accepted by PND: 1. Spongex CP-7 mid-line floats were not available and
Retex RX-10 floats were supplied by Norwest as in-kind replacements. 2. Norwest noted that the bottom rope
thimble did not fit around the shackle when the shackle was looped around the top of the anchor. Concurrently,
COBI noted that each mooring line assembly (including chain) was supplied approximately 1 foot shorter than
specified. PND proposed adding an extra swivel and shackle at the anchor to create a shackle-swivel-shackle assembly.
Norwest accepted this proposal and installed with this change. Note that they sourced the extra shackles at the anchor
by removing one of two designed at the rope-chain attachment, where only one was required to ensure performance
as intended in the design. Note that Norwest also secured the threaded shackle pins with baling wire to ensure that
the pins don’t back out.
PND has also recorded as-built locations of the buoys by handheld Garmin GPS. Considering typical error margins
for such GPS units, PND can confirm that the buoys, and vessels moored to them as specified in the design drawings,
will not interfere with each other in design wind and current conditions. An as-built site plan is attached showing the
recorded buoy locations and swing circles.
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In summary, PND has verified the load capacity, installation torque, components, and installation location of each of
the 16 DUOWM buoys. We consider this portion of the work by Norwest to be complete and acceptable for public
use.
Lastly, PND understands that COBI plans annual maintenance of the buoys and lines to remove marine growth. We
recommend that a full dive inspection be included as part of this annual maintenance to observe the chains, lines, and
anchors for signs of damage, wear, or, in the case of the anchors, slippage from their embedment. Additionally,
inspections should be conducted after major storm events or if there is damage noted at any time.

Attachments:
As-Built Buoy Locations
Norwest Anchor Installation Record
Pile King Torque Recommendation Letter
Load Test and Mooring Line Dive Videos (separate)
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