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Bremerton Marina Underwater Inspections

Proposals Due Tuesday, November 19, 2024, at 3:00 PM
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I. NOTICE

NOTICE IS HEREBY GIVEN that the PORT OF BREMERTON is hereby seeking proposals the
underwater inspection, condition assessment of underwater mooring systems at the Bremerton
Marina & USS Turner Joy.

SCOPE AND NATURE OF WORK: Condition assessment of certain facilities based on an
underwater inspection at various locations as described in section Il “Scope”. The Bremerton
Marina is located at 120 Washington Beach, Bremerton, WA 98337.

PROPOSAL SUBMITTAL INFORMATION AND SITE VISIT: Submit proposals by 3:00 PM
(PDT) November 19, 2024, via e-mail (to jamesw@portofbremerton.org with cc to
ellena@portofbremerton.org) or in a sealed envelope to: Port of Bremerton, Underwater
Inspection of Marine Facilities, 8850 SW State Hwy 3, Bremerton, Washington 98312. For a
site visit contact James Weaver at jamesw@portofbremerton.org or 360-813-0829. A public bid
opening will be held in the Airport Conference Room located at 8850 SW State Hwy 3,
Bremerton, WA 98312. For electronic submissions, request a read and delivery receipt.

CONTRACT ISSUES: This work is considered purchased services under chapter RCW
39.26. The successful contractor will be required to execute a Purchase Order with the Port.
Among other requirements, Port contracts are subject to the following:

A. Prevailing Wage Provision: The workers of all contractors and subcontractors on all Port
"public works” as defined by RCW 39.04.010, shall be paid the "prevailing rate of wage"
including "usual benefits" and overtime, paid in the locality as those terms are defined by
Chapter 39.12 RCW. The contractor is responsible for obtaining and completing all required
government forms and submitting same to the proper authorities. In accordance with RCW
39.12.030, applicable prevaiing wage rates can be found online at
https://Ini.wa.gov/licensing-permits/public-works-projects/prevailing-wage-rates/.

B. Insurance. Contractor agrees to obtain at its own cost and expense, public liability
insurance with combined bodily injury and property damage limits in the amount of
$1,000,000 in a form satisfactory to the Port of Bremerton, naming the Port as an
additional insured. Such insurance shall not be diminished or rescinded without first giving
the Port thirty (30) days written notice.

BIDDER RESPONSIBILITY CRITERIA The contract will be awarded to the party submitting the
"lowest responsible proposal," subject to any products and/or vendor preferences provided by
applicable Washington State laws, taking into consideration the quality of the articles proposed to
be supplied, their conformity with specifications, and the purposes for which required. The Port
may reject any and all proposals.

In determining "lowest responsible proposal," in addition to price and other factors outlined above,
the following criteria are used in determining the lowest responsible proposal:

1. At the time of bid submittal, have a certificate of registration in compliance with
chapter 18.27 RCW;,

2. Have a current state unified business identifier number;

3. If applicable, have industrial insurance coverage for the bidder's employees working
in Washington as required in Title 51 RCW,; an employment security department
number as required in Title 50 RCW; and a state excise tax registration number as
required in Title 82 RCW;

4, Not be disqualified from bidding on any public works contract under RCW 39.06.010



or 39.12.065(3);

5. Have completed or be exempt from the L&l required public works training per
39.04.350 and RCW 39.06.020,

6. Within the three-year period immediately preceding the date of the bid solicitation,
not have been determined by a final and binding citation and notice of assessment
issued by the department of labor and industries or through a civil judgment entered
by a court of limited or general jurisdiction to have willfully violated, as defined in
RCW 49.48.082, any provision of chapter 49.46, 49.48, or 49.52 RCW.

SUPPLEMENTAL BIDDER RESPONSIBILITY CRITERIA

1. Satisfactory completion of projects of similar size or scope within the past three years.
2. Availability of contractor to complete the work within the required schedule.
3. Quality and timely performance on any previous contracts with the Port of Bremerton.

If a bidder is determined to be non-responsive, the bidder will be notified by the Port in writing
(electronically) as to the deficient criteria and allowed two working days to appeal the Port's
determination in writing. Failure to properly complete this form may be cause for rejection of
proposal.

Additional reference information may be located at: https://www.portofbremerton.org/bids-
contracts. Answers to questions and addenda will be posted online at
https://www.portofbremerton.org/bids-contracts and it is the bidder's responsibility to check the
website for documents or changes to the solicitation prior to submitting a final bid. Questions must
be received in writing via e-mail to ellena@portofbremerton.org and CC:
jamesw@portofbremerton.org no later than November 8, 2024, at 3:00 PM.




Il. PROPOSAL FORM
Bremerton Marina Underwater Inspections

This proposal is made in accordance with the invitation for proposal authorized by the Port of Bremerton.

LUMP SUM $
(STATE SALES TAX 9.2%) $
TOTAL PRICE (FULL PRICE INCLUDING TAX 9.2%) $
ESTIMATED TIME OF COMPLETION AFTER NOTICE TO PROCEED days

ADDENDA ACKNOWLEDGEMENT:
Receipt of all Addenda through No. is (are) hereby acknowledged.

RESPONSIBLE BIDDER CERTIFICATION:

In accordance with RCW 9A.72.085, the undersigned bidder declares under penalty of perjury that said bidder is in compliance with
the responsible bidder criteria requirement, and that within the three-year period immediately preceding the date of this bid
solicitation, has not received a final and binding citation and notice of assessment issued by the department of labor and industries
or through a civil judgement entered by a court of limited or general jurisdiction to have willfully violated, as defined in RCW 49.48.082,
any provision of chapter 49.46, 49.48, or 49.52 RCW.

PROFESSIONAL REFERENCES:

Company Name: Company Name:
Contact Name: Contact Name:
Phone: Phone:

PROPOSER/COMPANY NAME

ADDRESS

EMAIL PHONE
Contractor License No: Contractor UBI No:

Contractor ESD No: Small Business*: YES NO

(continued on next page)




| certify (or declare) under penalty of perjury under the laws of the state of Washington that the foregoing
is true and correct:
Signature: Date:
Print Name and Title Location or Place Executed: (City, State)
NOTE:

The contract will be awarded to the party submitting the "lowest responsible proposal," subject to any products and/or vendor
preferences provided by applicable Washington State laws, taking into consideration the quality of the articles proposed to be supplied,
their conformity with specifications, and the purposes for which required. The Port may reject any and all proposals.

*"Small business" means an in-state business, including a sole proprietorship, corporation, partnership, or other legal entity, that:(a)
Certifies, under penalty of perjury, that it is owned and operated independently from all other businesses and has either: (i) Fifty or
fewer employees; or (ii) A gross revenue of less than seven million dollars annually as reported on its federal income tax return or its
return filed with the department of revenue over the previous three consecutive years; or (b) Is certified with the office of women and
minority business enterprises under chapter 39.19 RCW.



lll. SCOPE

Port of Bremerton
Underwater Inspection, Assessment of Marine Facilities

Scope of Services:

General- The Port is soliciting bids for a contractor to provide a condition assessment of
certain facilities based on an underwater inspection. The inspection will consist of a thorough
(Level 1) visual inspection of the underwater structural, mechanical, mooring (mooring diagrams
available upon request), pilings and cathodic protection systems at the following locations:

Bremerton Marina inspection scope:
= The floating wave attenuator (breakwater) associated mooring system and
cathodic protection components.
= Marina steel pilot piles to include visual and ultrasonic wall thickness and
corrosion potential. (Exhibit "B")

USS Turner Joy (Located at the Bremerton Marina) inspection scope:
= Bow anchors, chains, floats, pilings, rear bridle connection, and cathodic protection
components.

The evaluation will consist of a written report including the inspection results, identifying
significant problems and providing recommended corrective actions, with supplemental
photo or video representative of 10% general conditions and specific identified problem
areas.

1) Conduct visual inspections of the facilities as described above. At the end of the
site inspections, Contractor will provide area specific reports summarizing their
findings.

2) Contractor will provide presentation or additional planning documents as requested
to assist the Port with future planning decisions.

Deliverables:
1) Dive and Survey Reports summarizing finding (all photos, video, and print
documents shall be provided in a jpeg, mp4 or similar, or pdf corresponding

electronic format).
2) Presentation materials as requested.

All deliverables become and remain Port of Bremerton property.

Schedule:

Bremerton & Turner Joy underwater Work To be completed by February 15, 2025, with
reporting delivered by March 15, 2025.
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Introduction

Seattle Diving Services, LLC completed an underwater inspection of the Marine Facilities of the Port
of Bremerton Marina. The inspection was performed by a dive team under the direction of Seattle
Diving Services, LLC, and included a visual and tactile inspection of the Marina’s Breakwater Mooring
Systems, Pilot Piles, and the USS Turner Joy’s Mooring System.

Summary

The underwater portions of the substructure components were found to be in overall Fair condition due
to the advanced amount of deterioration since the last inspection. No major defect or failure critical to
the integrity of the marina was observed. However, there are some issues that will need to be addressed
as soon as possible. The conditions of the underwater inspection are based on Level I visual & tactile
inspection from the high tide line to the seabed. The task also included visual inspection, ultrasonic
thickness & corrosion potential readings of ten steel pilot piles throughout the marina. Visual
representation are provided of the general conditions and specified problem areas. The information
contained within this report is based on the conditions at the time of inspection.

CONDITION RATING DESCRIPTIONS

Good - No visible damage, or only minor damage is noted. Structural elements may show very minor
deterioration, but no overstressing is observed. No repairs are required.

Satisfactory - Limited minor to moderate defects or deterioration are observed, but no overstressing is
observed. No repairs are required.

Fair - All primary structural elements are sound, but minor to moderate defects or deterioration is
observed. Localized areas of moderate to advanced deterioration may be present but do not
significantly reduce the load-bearing capacity of the structure. Repairs are recommended, but the
priority of the recommended repairs is low.

Poor - Advanced deterioration or overstressing is observed on widespread portions of the structure, but
does not significantly reduce the load-bearing capacity of the structure.
Repairs may need to be carried out with moderate urgency.

Serious - Advanced deterioration, overstressing, or breakage may have significantly affected the load-
bearing capacity of primary structural components. Local failures are possible and loading restrictions
may be necessary. Repairs may need to be carried out on a high-priority basis with urgency.

Critical - Very advanced deterioration, overstressing, or breakage has resulted in localized failure(s) of
primary structural components. More widespread failures are possible or likely to occur, and load
restrictions should be implemented as necessary. Repairs may need to be carried out on a very high
priority basis with strong urgency.



USS TURNER JOY - MOORING SYSTEM

The objective of this project is to provide a general description and assessment with recommendations
of the underwater condition of the bow anchors, chains, floats, cathodic protection components, & rear
bridle connection of the USS Turner Joy. The structures are generally covered in moderate marine
growth and representative areas were cleaned using hand tools for closer examination. The photos
within this report provide a visual representation of the typical underwater conditions and deterioration.

Observations

The mooring systems are in generally fair condition overall with limited areas of advanced
deterioration & corrosion. The deterioration is generally concentrated at the upper half of the mooring
systems. The upper portions of the mooring systems showed accelerated deterioration due to ordinary
wear under the influence of waves, currents, electro-chemical corrosion and action from the motion of
the floats. Surface rust and severe deterioration was observed on all hardware from the submerged
portion of the bow chains to the upper portion of the bottom heavy chains.

The mooring float chains have advanced surface rust and do not have a strong enough bond to the rest
of the mooring system to receive residual cathodic protection from the bow chain or heavy chain’s
anodes. Shackles on some of the bottom of the float chains have deterioration and missing seizing wire.

Anodes were present on the bow chains . U-bolt anode were secured to the bow chains & rod anodes
were secured to the bottom heavy chains. However, the bow chain anodes were installed over the bow
chain’s coating with no metal to metal contact. One anode already had nuts backing off and it is
assumed that all anode hardware will begin to back off since none of them were secured snug to the
chain with double nuts. Bow chains were cleaned to approximately MLLW. The wax coating applied
was only existent to the upper portion of the splash zone however. The chains factory coating at the
bottom of each chain was non existent & has signs of surface corrosion & minor deterioration <10%.

Two anodes were installed on each heavy chain. One near the upper portion of the mooring chain, and
one near the middle of the mooring chain. All anodes were rod-thru type and were installed over
existing hard growth or corrosion. Most were installed loosely & none were found to have a snug,
metal to metal connection, providing no cathodic protection to the bottom chains.

The upper portions of the bottom chains, specifically the last few feet before reaching the bow chain,
clump weight, float connection, were found to have advanced corrosion of up to 40% deterioration.
Minor surface corrosion was present throughout the heavy chain resting on bottom as well as the
anchors.

A-1, A-2, & A-3 anchor flukes were dug into the seabed. Anchor flukes on Anchor A-4 were not dug
into the seabed. Since the last inspection, the anchor had become un-buried with only 10% of the
anchor physically touching the sea floor. If the anchor had tried to be re-set, the anchor needed to be
flipped over since it is possible the flukes may be stuck in a fixed position. If no attempts were made to
re-set the anchor, it is possible the anchor has become un-buried from heavy current action and may
have even began to move position slightly (within a few feet of previous location). All other bottom
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chains were partially buried indicating secure anchoring for the Turner Joy. With the exception of A-4,
there are no obvious signs of shifting or movement of the anchoring system.

The rear bridle connections consist of three pivoting brackets allowing for tidal fluctuations between
the fixed piles and the USS Turner Joy stern. Brackets, bolts and connections to the concrete pile cap
were covered in heavy barnacle growth and appear to be in good, secure condition. Typical but minor
surface corrosion was found on brackets and bolts. The USS Turner Joy has a male pivot bracket
welded directly to the hull that mates up to the female bracket on the steel bridle. Both brackets were in
good condition with no marine growth and relatively little iron oxidation on the surface. Also found
were hardened clumps of grease resting on the side of the bracket pins with little fresh grease on the
pins themselves. Bolts joining the two halves of the bridal were subject to advanced corrosion and
deterioration as they are in the splash zone of the bracket and subject to the most electro-chemical
corrosion. No anodes are currently installed.

Assessments

Based on our underwater inspection, the underwater condition of the USS Turner Joy’s Mooring
System is fair due to isolated areas of advanced deterioration and anode installation. The deterioration
noted in this report is considered moderate and rehabilitation may be required as a result of the
underwater structures. Detailed examinations of the bottom heavy chain and anchors were observed to
be in fair/ poor condition due to their isolated areas of corrosion. The detailed examination of the
floats, clump weights, and top end hardware, determined that mooring system exposed to higher
oxygen levels, wave action, and underwater electrolysis requires immediate rehabilitation to provide an
extended service life.

Recommendations & Repairs

The USS Turner Joy serves as the breakwater for the northern end of Bremerton Marina. The vessel’s
mooring systems are exposed to unique and harsh currents from Sinclair Inlet. The mooring floats have
a history of breaking free if hardware is not secured. Any shackle connecting the float to the mooring
systems should have seizing wire installed as soon as possible. Any shackle showing significant
deterioration should be replaced as soon as possible.

The top end of the bottom chains are progressively deteriorating, port engineer should review the
information in this report to determine if bottom chain A-3 has a remaining service life.

None of the recently installed anodes have a snug metal to metal connection. Anodes should be
removed, installation location be cleaned down to bare metal, and anodes be re-installed. In addition,
the bow chain anodes should be re-positioned to the bottom of the bow chains since the chains are
factory coated & there is no existing coating in this location, in addition to it being the area for the



highest corrosion potential & accelerated deterioration. U-bolt anodes should be snug and video to be
provided to the report.

The mooring float chains have advanced surface rust and do not have a strong enough bond to the rest
of the mooring system to receive residual cathodic protection from the bow chain or heavy chain’s
anodes. Without a dedicated anode, these chains will deteriorate faster than their intended service life.,
dedicated anodes should be considered.

The rear bridle connections appear to be in good condition. It is unknown when the last time the pins
were greased or how often they are greased. These connections should be cleaned of marine growth and
greased. If they are not already part of a maintenance schedule, they should be placed on one.

Annual inspection of the Turner Joy & associated mooring system should continue to be inspected
annually.



Anchor Chain & Anchor

Mooring Line
#

Bow Chain

Associated Hardware

Float Chain &

Al

Fair — Advanced surface
corrosion on bottom 4’ of
chain, <10% material
loss, new anode has nut
missing from u-bolt

Poor- Advanced surface

entire chain & hardware,

corrosion throughout

<10% material loss, no
seizing wire on bottom
shackle

Fair — Typical/ minor surface

corrosion, advanced surface
corrosion near bow chain
connection, <10% material
loss. Rods from new anodes
have have poor connection.
Anchor has typical/ minor
surface corrosion with flukes
dug in properly.

A2

Fair — Advanced surface
corrosion on bottom 2’ of
chain, <10% material
loss, new anode u-bolt
had nut backing off, was
tightened during
inspection

Poor- Advanced surface
corrosion throughout

entire chain & hardware,
<20% material loss,

bottom shackle weld is
cracked and shackle has
<40% material loss

Fair — Typical/ minor surface
corrosion, advanced surface
corrosion near bow chain

connection, <10% material
loss. Rods from new anodes
have have poor connection.
Anchor has typical/ minor
surface corrosion with flukes

dug in properly.

A3

Fair — Advanced surface
corrosion on bottom 2’ of
chain, <10% material
loss, new anode u-bolt
had nuts backing off

Poor- Advanced surface
corrosion throughout
entire chain & hardware,
<20% material loss,
bottom shackle <60%
material loss & is on verge
of failing within months

Poor — Typical/ minor surface
corrosion, advanced surface
corrosion near bow chain
connection, <40% material
loss. Rods from new anodes
have have poor connection.
Anchor has typical/ minor
surface corrosion with flukes
dug in properly.

A4

Fair — Advanced surface
corrosion on bottom 2’ of
chain, <10% material
loss, new anode u-bolt

had nuts backing off

Poor- Advanced surface
corrosion throughout
entire chain & hardware,
<10% material loss, no
seizing wire on bottom
shackle

Poor — Typical/ minor surface
corrosion, advanced surface
corrosion near bow chain
connection, <10% material
loss. Rods from new anodes
have have poor connection.
Anchor has typical/ minor
surface corrosion. Anchor was
un-buried with flukes facing
upward, only 10% of the
anchor is touching the sea
floor. It is not clear whether
the anchor will drag but status
has worsened since the 2020
inspection.




Mooring Line # Bow Chain Anode % | Upper Anchor Chain | Lower Anchor Chain
Anode % Anode %
Al 100 100 100
A2 100 100 100
A3 100 100 100
A4 100 100 100




FLOATING WAVE ATTENUATOR (BREAKWATER)

The objective of this project is to provide a general description and assessment with recommendations
of the underwater condition of the floating breakwater’s mooring system and cathodic components. The
structures are generally covered in heavy marine growth which limited some of the level I inspection.
Representative areas were cleaned using hand tools for closer examination. The photos within this
report provide a visual representation of the typical underwater conditions and deterioration.

Observations

The floating breakwater, associated mooring system, connections, and cathodic protection are generally
in overall Fair condition with limited areas of advanced deterioration. The majority of the mooring
cables are showing signs of iron oxidation & surface corrosion which is a new finding and is a cause
for concern. In addition, a handful of bottom chains are showing advanced corrosion & even
deterioration.

Over time it appears some of the anodes had completely depleted, leaving the remaining anodes on that
line to protect more than their fair share. This drastically shortened the service life between
maintenance schedules. In addition, none of the anodes installed in 2021 were found to be tightened
snug to the cables or chains. Every anode with a u-bolt connection was found to have single galvanized
nuts which were in the process of backing off, or due to the constant wave action, had backed off and
failed completely. A handful of anodes appeared to be installed improperly as they were missing
hardware such as backing plates or nuts, some anodes were already on the sea floor.

The rod style anodes were found to have a tighter connection, however these connection points were
usually over existing growth or heavy surface corrosion. Any anodes including old ones with any issues
are listed in the mooring line condition table. Current anode percentages are listed in the mooring
anode percentage table.

At least ten bottom chains & associated hardware was found to have significant increases in
deterioration. Most of which have up to 20% material loss with at least one with nearly 40% material
loss. Most of the bottom chains are in fair condition, but most bottom chain anodes have depleted
completely. In addition, it was typical to see moderate surface rust beginning to form on the anchors,
shackle, and chain near the anchors. Since the cable to bottom-chain connection point was used as the
anode location, it appears that the anchor end of the chain is not fully protected. Some bottom chains
also enter the sea floor and pop up again at the anchor location.

All old anodes were covered in a thick calcification layer, heavy marine growth, or both. Preventing the
anodes from corroding properly & efficiently. When cleaned with hand tools, selected anodes showed
roughly 25% inactive material at the anode surface.



Assessments

Based on our underwater inspection, the floating breakwater, associated mooring systems, connections,
and cathodic protection are generally in overall Fair condition due to localized areas of advanced
deterioration. The defects noted in this report should be considered for rehabilitation as soon as
possible.

The detailed examination of the cathodic protection components determined that the identified lines
exposed to underwater electrolysis without cathodic protection requires rehabilitation and repair to
provide an extended service life.

Recommendations

There has been a significant increase in surface corrosion & deterioration since the last two inspections
were performed. It also appears the anodes have an estimated service life of two years before they
calcify & harden over, become completely covered in marine growth, or corrode completely, all of
which are rendering them inactive within a 3 year time period. Once all mooring lines have cathodic
protection installed, the replacement schedule should consider replacing anodes every two years. All
anodes 50% or below should be considered for replacement as soon as possible. Due to the importance
& complexity of the mooring lines, anytime anodes are installed, video should be provided to the port
upon completion.

Any location where an anode is being installed, should be cleaned of growth & corrosion and have a
tight & snug fit. Rod style anodes may be a better option for installation. It may also be in the port’s
interest to have established locations with anode hardware which remains permanently fixed to the
mooring lines. The anodes would be replaced at these fixed locations rather than adding new hardware
and anodes every maintenance schedule. This did appear to be the case with previous years contractors
reusing the existing u-bolt connections by adding the new anode & securing them with double nuts.

All recently installed anodes were found to have loose, improper, or failed connections. Based on the
findings, it is likely that at least half of the anodes installed in 2021 will fall off within the few months
of 2022. These anodes should be re-connected properly as soon as possible to ensure protection of the
mooring lines, video to be provided to the port.

Some of the bottom chains have significant increases in deterioration. The affected bottom chains
appear to have service life remaining if corrective action is taken. The port engineer should review the
information provided in this report and provide a plan for rehabilitation as soon as possible. If the port
engineer finds the affected bottom chains to have a remaining service life, bottom chains should
continue to be inspected quarterly after any maintenance is performed until corrosion/ deterioration
symptoms subside.

Mooring lines and cathodic protection components should continue to be inspected annually.

10



Mooring Line #

Top Chain

Cable

Bottom Chain

1S

Good — Typical/ minor
surface corrosion

Good — Typical/ minor
surface corrosion

Poor — Chain
deterioration, up to 20%
material loss

IN

Good — Typical/ minor
surface corrosion

Poor — Black surface
corrosion entire cable,
new anodes have poor

connection

Fair — Moderate surface
rust throughout chain &
anchor

Fair — Typical/ minor
surface corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion,
new anode has poor
connection

Fair — Typical/ minor
surface corrosion

Good — Typical/ minor
surface corrosion, anode
has poor connection

Fair — Typical/ minor
surface corrosion, new
anodes have decent
connection

Fair — Typical/ minor
surface corrosion

Fair — Typical/ minor
surface corrosion, anode
has poor connection

Fair — Typical/ minor
surface corrosion, new
anodes have poor
connection

Fair — Moderate surface
rust throughout chain &
anchor

Good — Typical/ minor
surface corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

Fair — Typical/ minor
surface corrosion, chain
enters seabed

6S

Good — Typical/ minor
surface corrosion

Fair — Typical/ minor
surface corrosion, new
anodes have poor
connection

Fair — Moderate surface
rust throughout chain &
anchor

6N

Fair — Typical/ minor
surface corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion,
new anode has poor
connection

Fair — Typical/ minor
surface corrosion

Fair — Typical/ minor
surface corrosion

Fair — Typical/ minor
surface corrosion

Fair — Typical/ minor
surface corrosion, chain
enters seabed

Good — Typical/ minor
surface corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion,
new anode has poor
connection

Fair — Typical/ minor
surface corrosion, chain
enters seabed
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Good — Typical/ minor
surface corrosion

Good — Typical/ minor
surface corrosion

Good — Typical/ minor
surface corrosion, chain
enters seabed

10

Fair — Typical/ minor
surface corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

Poor — Minor
deterioration beginning
on chain, <10% material
loss

11

Fair — Typical/ minor
surface corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

Poor — Minor
deterioration beginning
on chain, <10% material
loss

12

Good — Typical/ minor
surface corrosion

Fair — Typical/ minor
surface corrosion, new
anodes have poor
connection

Poor — Minor
deterioration beginning
on chain, <10% material
loss

13

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

14

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

15

Fair — Typical/ minor
surface corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

Fair — Moderate surface
rust throughout chain &
anchor

16

Fair — Typical/ minor
surface corrosion

Fair — Typical/ minor
surface corrosion

Poor — Minor
deterioration beginning
on chain, <10% material
loss

178

Fair — Typical/ minor
surface corrosion

Fair — Typical surface
corrosion, isolated areas
of advanced corrosion

Fair — Typical/ minor
surface corrosion

17N

Poor — Advanced
surface corrosion
throughout entire chain,
no material loss

Fair — Typical/ minor
surface corrosion

Good — Typical/ minor
surface corrosion, chain
enters seabed

18

Fair — Typical/ minor
surface corrosion

Fair — Typical/ minor
surface corrosion

Fair — Typical/ minor
surface corrosion
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19 Fair — Typical/ minor Poor — Advanced Fair — Typical/ minor
surface corrosion surface corrosion surface corrosion
throughout entire cable,
new anode has poor
connection, nuts are
backing off
208 Good — Typical/ minor | Fair — Typical/ minor Fair — Typical/ minor
surface corrosion surface corrosion, new surface corrosion
anodes have poor
connection, nuts on both
anodes are backing off
20N Poor — Advanced Poor — Advanced Fair — Typical/ minor
surface corrosion surface corrosion surface corrosion, anode
throughout entire chain, | throughout entire cable, | has loose connection
no material loss new anode has poor
connection, u-bolt is
missing a nut, on verge
of falling off, new anode
has loose nuts backing
off
21 Fair — Typical/ minor Fair — Typical/ minor | Fair — Moderate surface
surface corrosion surface corrosion rust throughout chain &
anchor
22 Fair — Typical/ minor Poor — Advanced Poor — Advanced
surface corrosion surface corrosion surface corrosion
throughout entire cable, | throughout entire chain
new anode disconnected & anchor, <10%
laying on seabed material loss
23 Fair — Typical/ minor Fair — Typical surface Poor — Advanced
surface corrosion corrosion, isolated areas surface corrosion
of advanced corrosion, | throughout entire chain
new anode has poor & anchor, no material
connection, u-bolt is loss
missing a nut, on verge
of falling off.
24 Fair — Typical/ minor Poor — Advanced Fair — Typical/ minor

surface corrosion

surface corrosion
throughout entire cable,
upper anode missing u-
bolt plate, on verge of
falling off

surface corrosion
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25 Good — Typical/ minor | Good — Typical/ minor Poor — Chain
surface corrosion surface corrosion deterioration, up to 20%
material loss
26 Poor — Advanced Poor — Advanced Poor — Advanced
surface corrosion surface corrosion surface corrosion
throughout entire chain, | throughout entire cable | throughout entire chain
no material loss & anchor, no material
loss
27 Fair — Typical/ minor | Fair— Typical surface | Fair — Typical/ minor
surface corrosion corrosion, isolated areas surface corrosion
of advanced corrosion,
new anode has poor
connection, nuts are
backing off
28 Fair — Typical/ minor Fair — Typical/ minor Fair — Typical/ minor
surface corrosion surface corrosion, new surface corrosion
anode disconnected
laying on seabed
29 Fair — Typical/ minor Fair — Typical/ minor Fair — Typical/ minor
surface corrosion, new surface corrosion surface corrosion
anode has poor
connection & loose
hardware
30 Good — Typical/ minor Poor — Advanced Poor — Advanced
surface corrosion surface corrosion surface deterioration on
throughout entire cable chain near cable
connection, up to 40%
material loss
31S Fair — Typical/ minor Poor — Advanced Poor — Advanced
surface corrosion surface corrosion surface deterioration, no
throughout entire cable, material loss
new anode has poor
connection, u-bolt is
missing a nut, on verge
of falling off.
31N Good — Typical/ minor | Fair — Typical surface | Good — Typical/ minor
surface corrosion corrosion, isolated areas surface corrosion
of advanced corrosion
32 Good — Typical/ minor Poor — Advanced Fair — Typical/ minor

surface corrosion,
typical chaffing from
opposing mooring chain

surface corrosion
throughout entire cable

surface corrosion, no
material loss
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33 Fair — Typical/ minor | Fair — Typical surface Poor — Advanced
surface corrosion, corrosion, isolated areas surface corrosion
typical chaffing from | of advanced corrosion | throughout entire chain
opposing mooring chain & anchor, no material
loss
34 Fair — Typical/ minor Poor — Advanced Fair — Typical/ minor
surface corrosion surface corrosion surface corrosion, no
throughout entire cable, material loss
two new anodes have
poor connection, nuts
are backing off
35 Good — Typical/ minor | Fair — Typical surface | Fair — Typical/ minor
surface corrosion corrosion, isolated areas | surface corrosion, no
of advanced corrosion material loss
36S Fair — Typical/ minor Fair — Typical/ minor Fair — Typical/ minor
surface corrosion, surface corrosion, surface corrosion, no
typical chaffing from typical chaffing from material loss
opposing mooring chain opposing mooring
chain, isolated areas of
advanced corrosion
36N Fair — Typical/ minor Poor — Advanced Fair — Typical/ minor
surface corrosion, surface corrosion surface corrosion, no
typical chaffing from | throughout entire cable, material loss
opposing mooring chain| two new anodes have
poor connection, u-bolts
missing nuts, on verge
of falling off.
37 Fair — Typical/ minor Poor — Advanced Fair — Typical/ minor
surface corrosion, no surface corrosion surface corrosion, no
material loss throughout entire cable material loss
38 Fair — Typical/ minor Poor — Advanced Fair — Typical/ minor
surface corrosion surface corrosion surface corrosion
throughout entire cable, | throughout entire chain,
no material loss no material loss
39 Fair — Typical/ minor Fair — Typical/ minor Fair — Typical/ minor
surface corrosion surface corrosion surface corrosion
40 Fair — Typical/ minor Fair — Typical/ minor Fair — Typical/ minor

surface corrosion

surface corrosion

surface corrosion
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41 Poor — Advanced Poor — Advanced Fair — Typical/ minor
surface corrosion surface corrosion surface corrosion, bridle
throughout entire chain, | throughout entire cable, in good condition
no material loss new anodes have poor
connection, one u-bolt is
missing a nut, on verge
of falling off.
42 Fair — Typical/ minor Fair — Typical/ minor Poor — Advanced
surface corrosion surface corrosion surface corrosion
throughout entire chain
& anchor, no material
loss
43 Fair — Typical/ minor Poor — Advanced Poor — Advanced
surface corrosion surface corrosion surface corrosion
throughout entire cable | throughout entire chain,
no material loss
44 Fair — Typical/ minor Fair — Typical/ minor Fair — Typical/ minor

surface corrosion

surface corrosion, new
anode has poor
connection

surface corrosion
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Mooring Line # Top Chain Anode % Cable Anode % Bottom Chain Anode
%
1S 0 60/10 50
1IN 80 70/50/100/100 0
2 30 100/100 0
0 100/100/100 0
80 100/60 0
30 90/40/40 0
6S 90 20/100/100 0
6N 60 100/10 0
7 30 100/100/60 10
0 100/100 0
50 30/70/30/30/80 10
10 40 60 10
1 0 70 10
12 70 50/100/60/70 0
13 90 40 10
14 80 80/50 10
15 0 60/100/50 0
16 50 50 50
17S 0 60/10 30
17N 0/70/0 0
18 60/60/50 0
19 40 70/100 60
20S 80 100/100/60 50
20N 10/80/20 100/100/60 90/20
21 20 10/40 60/60
22 40/50 0/0 0
23 80/40 100/30 0
24 30/40/80 100/40/20 30/0
25 40/80 60/0 0
26 80 40/60/50 50
27 100 70 10
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28 0/50 40/30/50 0
29 100 30/20 20
30 0 0/30 40/20
31S 80 100/70/50 40
31N 80 30/30 80
32 0 20/20 20
33 10/10/50 0
34 0 100/100 0
35 80 0/0/0 50
36S 80 40/20/100/30 0
36N 0 30/80 0
37 80 20/80 50
38 0 30/10/10 0
39 40 20/100/10 10
40 80 50/40 40
41 20 100/50/100/20 0
42 70 60 0
43 0 50/100/50 0
44 50/100/50 0
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BREMERTON MARINA PILOT PILES (10-Piles)

The objective of this project is to provide a general description and assessment with recommendations
for the (10) outlined Pilot Piles. Visual, ultrasonic, and corrosion potential inspections were performed.
The structures are generally covered in heavy marine growth and representative areas were cleaned
using hand tools for closer examination. The photos within this report provide a visual representation of
the typical underwater conditions and deterioration.

Observations

The ten pilot piles are generally in overall satisfactory condition with isolated areas of moderate
deterioration. The deterioration was most severe just above on piling E-26. This pile observed to have
moderate surface rust throughout inter-tidal zone, down to the sea floor. This form of corrosion is
common and although moderate, should be considered when planning future rehabilitation. Piling E-26
& B-45 did not have any remaining cathodic protection. Neither pile had interzone coating applied
however, B-45 did have galvanized coating still intact. All other pilot piles had 100# aluminum anodes
welded directly to them & CP readings determined the installation adequate for cathodic protection. All
welded anodes have 100% material remaining.

Assessments

Based on our underwater inspection, the underwater condition of these structures is fair due to isolated
areas of moderate deterioration. The deterioration noted in this report is considered minor and no load
reductions are required as a result of the underwater structures. Detailed visual and thickness
examinations of the pilot piles determined that the tidal & submerged zones may require future
rehabilitation to provide an extended service life.

Recommendations
Pilings B-45 & E-26 did not have cathodic protection installed and there was moderate surface rust in
the inter-tidal & submerged zones of pile E-26. Since E-26 is showing advanced deterioration then it is

likely other pilings in the area are as well.

It may be in the port’s best interest to have a level I inspection performed on E-dock piles to determine
if there is an urgency for anode installation/ pile rehabilitation.

Pilot piles should continue to have UT, CP, and visual inspections annually. At annual intervals, the

anode burn rate can be better assessed & anodes should be cleaned at the time to ensure active metal is
exposed.
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THICKNESS READING CP READING
Location | Waterline Mid- Seabed Depth | Waterline Mid- Seabed
Water Water
A-15 .375 .370 .385 35 -1048 -1079 -1043
A-26 .390 .385 .365 15 -1102 -1099 -1043
B-44 .385 .380 .390 20 -1112 -1117 -1107
B-45 .390 .385 .385 21 -726 -843 -857
C-49 .560 .575 .575 20 -1027 -1019 -1037
p-2 .565 .575 .575 65 -1020 -1015 -1005
P-35 .570 .565 .570 25 -1013 -1018 -1016
E-26 .575 .575 .575/.475*% |32 -663 -660 -667
E-49 .580 .585 .575 25 -1057 -1071 -1050
D-39 .560 .575 .570 30 -703 -701 -702

*(E-26 was noted to have multiple sections of material loss with readings of .475)

Thickness readings were taken using a Tritex Multigauge 3000 Underwater Thickness Meter which
was calibrated and tested on-site using a 0.500 testing block. CP Measurements were taken using a
Polatrak CP Gun which was calibrated and tested on-site using a 0.500 testing block.
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