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EXECUTIVE SUMMARY

The July 2011 inspection of the Ketchikan Shipyard Facility included a visual inspection
of the waterfront facilities including the sheet pile wharf, North Pier, fender system, and
dolphins. It included an above and below water inspection. The inspection was one phase
of a cathodic protection project and, as such, was focused on corrosion. The inspection
included cathodic protection half-cell readings and ultrasonic thickness readings.

The following is a summary of the findings:

e The majority of the cathodic protection half-cell readings indicated no cathodic
protection and active corrosion. The only exceptions were at the new berth which
has a sacrificial anode system and at floating dry dock number one which had an
impressed current anode system.

e Active corrosion was noted throughout the waterfront. This included heavy rust
with layers of black oxide and pitting in places.

e The coating on the sheet pile cells was failing and coming off in sheets.

e There were drain holes in the interconnecting arcs on the sheet pile cell dock.
Seawater enters the fill behind these arcs through the drain holes on the high tide
and drains from these holes on the low tide. This exchange of fresh oxygenated
saltwater is creating a corrosion issue behind the interconnecting arcs.

e The galvanizing on the north pier pipe piles has been consumed and active
corrosion was noted on these piling.

e The timber pile system has steel H section walers. These have active corrosion.
There are short sections of timber walers between the timber pile groups. Many of
these short timber sections were rotten.

e The north dolphin was leaning slightly and appears to have been overloaded and
moved slightly out of position.

e The impressed current cathodic protection system on floating dry dock number 2
was turned off. Evidentially this is due to the fact it was sitting on the grounding
grid and going dry several times a day. The cathodic protection half-cell readings
on the new sheet pile wharf adjacent to this dry dock were depressed and it is
probable that the floating dry dock is adding to the load on the new cathodic
protection system.

e The existing coating on the sheet pile wharf was tested and found to be generally
free of asbestos containing materials (ACM), and had semi-volatile organic
compounds (SVOC) and inorganic lead at levels below federal hazardous waste
limits.

The following is a summary of the recommendations:
e Install sacrificial aluminum anodes to all of the submerged steel structures

including the sheet pile cells and interconnecting arcs, the pipe piling for the north
wharf, and dolphins and the walers on the fender system.



e Remove the loose coating on the sheet pile cells with sand or water blasting.
Remove all of the coating from the low tide line to the top and recoat this area.
We recommend a fast dry spray polyuria coating system that can be immersed
shortly after application.

e Install a rubber check valves over the drain holes in the interconnecting arcs to
reduce the exchange of seawater behind the sheets.

e Install sacrificial magnesium anodes in the underground area in the
interconnecting arcs and in the main sheet pile cells. Install these in groups or in a
ground bed configuration to minimize excavation and damage to the pavements
and to minimize potential conflicts with existing utilities.

e Replace the short sections of treated timbers walers on the main fender system.
Consider plastic lumber for this application.

e Install a new pile foundation for the north dolphin. Drive the main piling deeper
and or install fins or other means to increase the capacity of this dolphin.

e Install control circuitry on the impressed current cathodic protection system for
dry dock number 2 so that it will operate when submerged and shut off when it
goes dry on the grounding grid.

1. INTRODUCTION

Existing Structure

The Ketchikan ship lift facility is located along Tongass Narrows near Carlana Creek.
There have been waterfront facilities at the site since the early 1900s including various
historical canneries and docks.

The current ship lift facility has been constructed in phases. The sheet pile cells were
constructed in 1982 and 1983 for the State of Alaska DOT Vessel Maintenance Facility.
This project included dredging and the construction of 15 circular sheet pile cells with
connecting arcs. The cells were arranged to form a main wharf face and a submergence
berth for a floating dry dock. There is an L shaped concrete cap along the face of the
dock that is partially supported by pipe piling. The sheet pile cells and piling were
originally coated and protected by an impressed current cathodic protection system. (This
system has been shut off and was not in service at the time of the inspection. It seems to
have been shut down for a considerable time and it was unclear as to when the last time it
was in operation.) The construction of the sheet pile cells included a drain system
consisting of a layer of gravel in and around the sheets and uplands and holes cut in the
interconnecting arcs of the sheets at about elevation + 5.0 feet.

In 1985 and 1986 the pile supported North Pier was constructed. This pier is about 462
feet long and 43 feet wide. It has 24 bents of piling which include 30 inch diameter by
3/8 inch wall steel plumb piling and 24 inch diameter by %2 inch wall plumb and batter
pile groups. The bents are on 20 foot centers and include a concrete pile cap. The deck
includes a section of precast concrete tees and a concrete formed, timber decked, utility
trench. The pilings were originally hot dip galvanized. This project included the
installation of the fender system, the north dolphin / fender, and the dry dock dolphins.
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The main face timber fender system includes groups of 3 timber piling connected with a
three level steel waler system. The top waler is connected to the deck of the dock with
side loaded cylindrical energy units.

In 1986 and 1987 the south berth was constructed. This included a fender system along
the south sheet pile cells and two floating docks.

Tides

NOAA publishes the following tidal statistics for Ketchikan:

Highest Observed Water 21.3 feet
High Tide Line 19.4 feet
MHHW 15.4 feet
MHW 14.4 feet
MTL 8.1 feet
MLLW 0.0 feet
Lowest observed water - 5.2 feet

NOAA reports that tidal currents in the narrows can exceed 1.5 knots

Inspection Program
The scope of work for the 2011 inspection program included:

e A visual inspection of the above and below water portions of the sheet pile cells
and connecting arcs.

e A visual inspection of the above and below water portions of the North Pier and
dolphins.

e A visual inspection of the above and below water portions of the main fender
system.

e Cathodic protection half-cell readings at representative locations.

e Ultrasonic thickness readings at representative locations.

Diving support was provided by Global Diving and Salvage The fieldwork was done July
5, 6, and 7, 2011 under the direct supervision of John C. Daley, P.E., project engineer.

The diving inspection was done using the Association of Diving Contractors International
(ADCI) consensus standards as a diving safe practices manual. This manual lists the
minimum requirements for personnel and equipment to be used on diving jobs. In general
the underwater inspections were performed using a three level approach to as described
below:

Level |

A complete swim-through inspection of all identified underwater substructure items. This
included visual or tactile inspection of each and every pile and each underwater structural
component. In addition, the team visually inspected the above water portion of the
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identified substructure items. Two-way communications were used for recording a dialog
between the diver and the topside personnel describing the location, marine growth, and
general condition of the structure.

Level Il

Partial marine growth removal and close up visual and photographic inspection of
selected portions of approximately Ten percent of the identified underwater substructure
items. This was done in a manner designed to produce a statistically representative
sample of the underwater components.

Level Il

Non Destructive Testing (NDT) of selected portions of approximately Ten percent of the
underwater structures. This was done at areas identified for specific inspections or
randomly in a manner designed to produce a statistically representative sample. NDT
consists of ultrasonic thickness measurements to determine the remaining wall thickness
of the piles. Cathodic Protection % cell readings were also taken as part of the level 111
inspection.

This three level approach meets or exceeds the guidelines set forth in FHWA manual
“Underwater Inspection of Bridges,” and the ASCE “Standard Practice Manual for
Underwater Investigations.”

Cathodic Protection Half-Cell Readings and Corrosion

Cathodic protection (CP) half-cell readings were taken with a silver silver chloride
reference cell and a voltage meter. This allowed the inspector to measure the potential of
the structure with respect to a reference cell and to use this measurement to evaluate the
effectiveness of the cathodic protection system.

INSTRUCTION MANUAL

Madel AG/AGE] (Sea Watnr)
Part § 13100

Silver / Silver Chloride CP %z Cell

The National Association of Corrosion Engineers (NACE) publishes standards and
criteria for cathodic protection. One widely used criteria for adequate CP is to maintain
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the structure at -0.850 volts or more negative with respect to a copper copper sulfate
reference cell. Copper copper sulfate reference cells are not intended for use in seawater
so it is typical to use a silver silver chloride reference cell. There is a correction factor
that can be applied to correlate readings taken with a silver silver chloride cell to
standards based on a copper copper sulfate cell. The correction factors vary depending on
temperature, salinity, resistivity of the medium, and other factors. For the purposes of this
inspection an approximate correction factor of 0.050 volts was applied so that a silver
silver chloride CP readings of approximately -0.800 or more negative indicates adequate
cathodic protection. It is acknowledged that this is not a rigorous correction but should be
adequate to evaluate the general condition of the CP system.

Zinc and /or aluminum alloy sacrificial anodes (the most common types used in seawater)
typically have a potential in seawater of between -1.000 and -1.100 volts with respect to a
silver silver chloride half-cell. Impressed current anodes typically have potentials set to
values in the -1.5 volt rage or more positive. (Higher voltages can damage coatings.) It is
common to have CP readings approaching these values when the reference cell is held
close to an anode. It is also common for the readings to drop off with distance from the
anode. CP readings more positive than -0.800 generally indicate inadequate cathodic
protection. Bare steel with no CP system will often have potentials less than -0.700. This
indicates active corrosion.

Corrosion typically progresses in stages based on the age of the structure and condition of
the CP system. Without CP, galvanizing typically lasts 15 to 20 years in seawater. As it
nears the end of its service life, patches of bare steel will become exposed, typically
covered with light red colored surface rust. Bare steel will first form a layer of red oxide
(rust) and then will start to develop a black oxide layer under the surface layer. The black
oxide can be associated with loss of section of the steel and with advanced corrosion.
Fully active corrosion of bare steel will typically exhibit a hard crusty exterior layer of
reddish brown corrosion deposits with thick chalky black oxide underneath. Each of these
layers may be over ¥” thick and may come off in small sheets. When the corrosion
deposits of this type are removed there will typically be shinny bare steel underneath with
pitting and measurable section loss.

Ultrasonic Thickness Readings

An underwater ultrasonic thickness meter was used to measure wall thickness of steel
elements. This meter is specially built for underwater applications. The diver cleans an
area of the steel piling, removing marine growth and corrosion deposits, and then places
the transducer on the cleaned area. The meter gives a visual reading that is reported by
the diver and logged by the topside personnel.

The thickness readings can be compared to original wall thickness to determine section
loss. It should be noted that there are tolerances for wall thickness in new material from
the factory. These vary with the specification for the material but can range up to as much
as +- 10% of the nominal value.



Underwater Ultrasonic Thickness

eter

There is little published guidance for acceptable levels of section loss. Obviously the
consequences of section loss will depend on the application of the member in question.
Highly loaded, highly stressed, primary structural members are less tolerant of section
loss than lightly loaded, lightly stressed, secondary members. A rule of thumb that has
been used previously in industry is that any member with 30% or greater section loss
should be repaired or replaced. However, this depends on the application and some
members may require repair or replacement prior to 30% section loss.

For this project the following nominal wall thickness are noted from the original design

drawings:
Item Section Nominal wall thickness
Sheet Pile Cells PS 28 3/8”
Sheet Pile Arcs PSX 32 29/64”
Row B & C Piles 30” diameter 3/8”
Row A Piles 24” diameter 1o”
North Dolphin 24” diameter "
Dry Dock Dolphins 42” diameter "
Main Wharf Cap Piles 16” diameter 3/8”
South Wharf Cap Piles 18” Diameter Yo"




2. FINDINGS

Sheet Pile Cells

The sheet pile cells showed active corrosion, inadequate CP readings, coating failure, and
section loss in places.

There were drain holes in the interconnecting arcs between the main cells. Seawater
enters these drain holes on the high tides and pours out of these holes on the low tides.
This results in an exchange of fresh saltwater that will result in an accelerated corrosion
condition.

The impressed current cathodic protection system was not in operation at the time of the
inspection and it was unclear as to when the last time was that it was operational.

s |

Typical main wharf cell Typical interconnecting arc




Typical cell at mudline Typical cell at mudline. Note coating gap

The CP readings on the cells were typically less than 0.600 volts. This indicates
extremely active corrosion and no cathodic protection. The corrosion deposits included a
red colored outer layer and layers of black oxide underneath.

The coating was failing. The majority of the failure was in the intertidal zone where it
was coming off in sheets. Some of the coating was delaminated but still attached. This
results in a condition where moisture is trapped behind the coating. If a CP system were
present and active, this coating would shield the underlying steel from the CP system and
result in pockets of corrosion under the delaminated coating.

The original sheets were only partly coated prior to installation. The portions of the
sheets designed to be underground were not coated. However, during installation some of
the uncoated sections of the sheets ended up exposed above the mudline. There is active
corrosion on these sections of the sheets.

Dry dock number one had CP readings generally over 0.900 volts indicating adequate
cathodic protection. There is a functioning impressed current CP system on the structure.

Dry dock number 2 had CP readings from 0.663 to 0.935 volts indicating variable CP
potentials with areas that were below standards for cathodic protection. It was reported
that the impressed current CP system for this structure was turned off.

The new sheet-pile bulkhead near dry dock number 2 was coated and had a sacrificial
anode system. CP readings in the high 0.9 volt to low 1.0 volt range can be expected.
Areas adjacent to the dry dock had readings of 0.855 volts. This indicates adequate
cathodic protection but a slightly depressed potentially likely due to the added load from
dry dock number 2.

North Pier and Dolphins

The galvanizing was consumed on the piling on the North Pier and dolphins. The CP
readings were generally less than 0.700 volts and there was active corrosion. In general
the galvanizing was 100% consumed below the tide line and there was a small amount of
galvanizing remaining above the tide line in places.



North End of North Pier ) Typical Marine Groth



Cleaned Pile alaniing Gone Cleaned Pile Galvanizing Gone
The corrosion below the tide line included a thick crusty outer layer of corrosion deposits
with a thick chalky layer of black oxide beneath that. The steel under the black oxide
layer was shinny and had broad shallow pits.

The north dolphin fender is leaning slightly to the south. There are reports that it was
overloaded in a hard berthing and partially straightened out. The original design drawings
indicate that the dolphin vertical structural support piling have fins welded to them. The
batter pilings do not have fins. The main support pilings are driven to a tip elevation of
about 70 feet or about 40 feet of embedment. This type of design relies principally on soil
friction to resist the loads. It is unclear what the berthing capacity of the dolphin is but it
seems likely that the capacity has been exceeded in service.

Main Fender System

The main fender system has 3 levels of steel H beam walers. The lower 2 walers are
submerged on a regular basis with the tides. The 2 lower walers show signs of corrosion.
There are no anodes on the fender system. In addition, there are short sections of
horizontal timber walers between each 3 pile timber fender group. These timber waler
sections are bolted to the steel walers. The majority of the timber waler sections are
rotten. This is likely due to the cut ends and drilled bolt hole areas where preservative
treatment is missing or thin allowing for rot and marine borers to gain a foothold.

North Pier with fender in background Fender on North end of North Pier
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Fender on South end of South Berth Top of Fender Main Berth

Typical fender wale Typical fender wler
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Typical timber waler
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Cathodic Protection %2 Cell and Ultrasonic Thickness Readings

Location CP Reading | UT Reading Comments
(Volts) (Inches)
Bent 1 Row A 0.623 0.485 Active Corrosion
Bent 2 Row A 0.634 0.490 Active Corrosion
Bent 3 Row B 0.625 0.325 Active Corrosion
Bent 4 Row A N Batter 0.631 0.400 Active Corrosion
Bent 5 Row C 0.619 0.335 Active Corrosion
Bent 6 Row A N Batter 0.628 0.470 Active Corrosion
Bent 7 Row B 0.628 0.355 Active Corrosion
Bent 8 Row C 0.622 0.340 Active Corrosion
Bent 9 Row B 0.627 0.330 Active Corrosion
Bent 10 Row A N Batter 0.640 0.470 Active Corrosion
Bent 11 Row B 0.631 0.340 Active Corrosion
Bent 12 Row C 0.631 0.365 Active Corrosion
Bent 13 Row B 0.591 0.350 Active Corrosion
Bent 14 Row B 0.618 0.350 Active Corrosion
Bent 15 Row A 0.629 0.470 Active Corrosion
Bent 16 Row A S Batter 0.623 0.570 Active Corrosion
Bent 17 Row B 0.619 0.340 Active Corrosion
Bent 18 Row C 0.630 0.355 Active Corrosion
Bent 19 Row B 0.619 0.355 Active Corrosion
Bent 20 Row C 0.631 0.340 Active Corrosion
Bent 21 Row B 0.634 0.320 Active Corrosion
Bent 22 Row A S Batter 0.640 0.475 Active Corrosion
Bent 23 Row C 0.638 0.355 Active Corrosion
Bent 24 Row B 0.645 0.330 Active Corrosion
Ramp Support East Pile 0.647 0.480 Active Corrosion
South dry-dock Dolphin Pile 1 0.685 0.485 Active Corrosion
South dry-dock Dolphin Pile 3 0.666 0.475 Active Corrosion
North dry-dock Dolphin Pile 1 0.635 0.510 Active Corrosion
North dry-dock Dolphin Pile 2 0.642 0.485 Active Corrosion
North dry-dock Dolphin Pile 4 0.644 0.475 Active Corrosion
North Dock Dolphin N Batter | 0.637 0.475 Active Corrosion
North Dock Dolphin S Batter | 0.635 0.485 Active Corrosion
North Dock Dolphin Plumb 0.635 0.460 Active Corrosion
North Dock Dolphin Fender 0.639 0.430 Active Corrosion
Cell 2 0.481 0.485 Active Corrosion
Cell 5 0.564 0.425 Active Corrosion
Arc5-6 0.569 0.355 Active Corrosion
Cell 6 0.573 0.475 Active Corrosion
Arc6-7 0.572 0.395 Active Corrosion
Cell 7 0.569 0.475 Active Corrosion
Arc7-8 0.573 0.375 Active Corrosion
Cell 8 0.547 0.485 Active Corrosion
Arc8-9 0.554 0.360 Active Corrosion
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Cell 9 0.592 0.485 Active Corrosion
Arc 9-10 0.553 0.360 Active Corrosion
Cell 10 0.542 0.485 Active Corrosion
Arc10-11 0.584 0.300 Active Corrosion
Cell 11 0.590 0.400 Active Corrosion
Arc11-12 0.594 0.340 Active Corrosion
Cell 12 0.592 0.455 Active Corrosion
Arc12 - 13 0.586 0.360 Active Corrosion
Cell 13 0.600 0.505 Active Corrosion
Arc 13-14 0.535 0.365 Active Corrosion
Cell 14 0.589 0.435 Active Corrosion
Arc 14 -15 0.582 0.325 Active Corrosion
Cell 15 0.581 0.475 Active Corrosion
Dry Dock #1 NE Corner 1.010 NA Adequate Cathodic Protection
Dry Dock #1 NW Corner 0.906 NA Adequate Cathodic Protection
Dry Dock #1 SE Corner 0.956 NA Adequate Cathodic Protection
Dry Dock #1 SW Corner 0.967 NA Adequate Cathodic Protection
Dry Dock #2 NE Corner 0.935 NA Adequate Cathodic Protection
Dry Dock #2 NW Corner 0.832 NA Adequate Cathodic Protection
Dry Dock #2 SE Corner 0.825 NA Adequate Cathodic Protection
New bulkhead 0.855-0.965 | NA Adequate Cathodic Protection

3. RECOMMENDATIONS

Sacrificial Anodes

It is recommended that sacrificial anodes be placed on the pipe and sheet piling as well as
on the steel walers for the fender system. It is recommended that “Galvalume” aluminum
alloy anodes be used in seawater. These should have an energy capacity not less than
1150 amp-hour per pound, a consumption rate of not more than 7.6 pounds per amp year
and an open circuit potential of more than -1.05 volts versus a silver/silver chloride
electrode.

It is recommended that anodes be welded directly to the piling or structure to AWS-D3.6

Class B standards by a diver. Welding the anodes directly to the piling will provide a low
resistance electrical bond which is required for proper operation of the anode. Once
installed this type of anode system is low maintenance and cannot be turned off as is the
case with an impressed current system.

According to NACE standards typical current density for cathodic protection on the US

West Coast is in the range of 7 to 10 milliamps of current per square foot of bare steel.
Anodes should be designed based on an estimate of the square feet of bare steel, the
anticipated service life (typically 20 or 25 years), and an anticipated consumption rate.
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Using a value of 7.6 pounds per amp per year the size (weight) of an anode can be
calculated to provide protection of a given surface area for a given service life. Reference
NACE RP 0176-83 and NACE RP0387-99 for more information.

It is recommended that magnesium anodes be installed underground behind the sheet pile
connecting arcs. These anodes typically come bundled in a conductive backfill medium.
The assembly is similar to a potted plant. Because there is typically a burlap bag that
holds the medium and anode they are often referred to as “Mag-Bag anodes”. The
magnesium anodes are buried in the fill behind the structure and electrically connected to
the sheets with a wire and Cad-Weld connection. These anodes will provide cathodic
protection to the underground portion of the sheet pile arcs. If desired magnesium anodes
can be placed in the main sheet pile cells as well.

Note that the placement of underground anodes will require the carful location of
underground utilities as well as pavement repair after installation. Due to this it may be
desirable to place groups of sacrificial anodes together in a ground bed configuration as a
means to minimize excavation and conflicts with other utilities.

It should be noted that sacrificial anodes have a limited current output and therefore have
a limited range or distance of protection. It is difficult to get significant current at
distances over about 15 feet from the anode. Therefore sacrificial anodes should be
placed relatively close to the area requiring protection.

Coatings

The cathodic protection system will not protect the steel above the tidal or in splash zone.
The only way to effectively protect this area is through the use of coatings or galvanizing.
Since a large percentage of the existing coating in this area has failed it is important for
the long-term service life of the structure that the coating be replaced.

There are a number of systems that can be considered, including various marine epoxies,
urethanes, and spray metalizing. Because the tide zone area will be submerged several
times a day any coating system applied to this area must cure to a point where it can be
submerged in only a few hours after application. This narrows the selection of applicable
coatings dramatically. We recommend that the existing piling be coated with a poly-urea
or spray metailzing. Both of these systems will cure almost immediately upon application
and can be submerged in minutes.

For a poly-urea system we recommend a Sherwin Williams Envirolastic AR425 be
applied. 60 to 80 mils is recommended. This product requires a special applicator that
mixes a two part product at the spray gun nozzle and dries to the touch in under a minute.
Surface preparation should be SSPC SP-10 near white sand blast.

Spray metalizing is a field applied sacrificial coating of zinc and or aluminum. It requires
a sand blast surface preparation and application of molten metal. This results in a coating
that is similar to hot dip galvanizing. For spray metalizing we recommend that the system
be specified in accordance with AWS C2.23M and C2.23:2003, or NACE No. 12, or
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SSPC - CS 23.00.

In-place coating work under a dock is labor intensive and therefore, costly. One of the
most costly operations is surface preparation which will typically include sand or water
blasting. It is likely that and sand blasting operation at the ship lift will require
containment and recovery of the blasting media and removed paint ships.

Sheet Pile Connecting Arcs

It is recommended that the drain holes in the sheet pile connecting arcs be fitted with
rubber check vales to reduce the exchange of seawater behind the sheets. This will
require welding a pipe stub over the holes and attaching the check valve to a flange or
other fitting on the pipe section. There are commercially available products for this
application such as J&S Headflex Duckbill check valves.

Timber Walers

It is recommended that the short sections of timber walers between the fender pile groups
be replaced. Consideration should be made to using synthetic polyethylene lumber
products for the replacement sections. This will alleviate the issue with rot and marine
borers attacking the cut ends and field drilled bolt hole areas. If timber is used it should
be cut and drilled prior to treatment with preservatives.

North Dolphin Fender

The problem with the North dolphin / fender is likely a pile capacity issue. To increase
the capacity it is likely that a new pile support system be designed with larger and deeper
driven piling. More information is required for this including the existing soil conditions,
pile driving records, design vessel and berthing velocity etc. If the original geotechnical
report is available that may help. Armed with this information preliminary design and
investigation could outline the estimated capacity of the existing fender as well as new
concepts, increased capacities, and a cost estimate for a repair.

Dry Dock #2 CP System

It is recommended that the impressed current CP system on dry dock #2 be retrofitted to
include a control system that turns the system on and off at various stages of the tide.
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Appendix A: Inspection Figures
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Appendix B: Dive Reports
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GLOBAL

Diving & Salvage,Inc.

Diver: s A)pmES

tost_SipaetlsopN

RECORD OF DIVE

(Given Name)

Project: _Aiasica Swpyard Oeck  Insbecricn

[l Gbs - seattle, wa

] GIp - Rio Vista, CA
%OD — Anchorage, AK

Date: 7 J & 7/

Work Order #: _10@& 32l

Location: Kercuiean, Ak Platform/Vessel: _SksgF
Dive Supervisor / DPIC: Topside Personnel: Air Temp: ey~ Altitude:
----------------- Y i v ;'-'—OAtE'Y' ‘3- = d
Diver Tender: Stby Tender: Sea State: Current:
O, VisvaoEe O. Usvaver
Diver Dress: Sthy Diver: Water Temp: o F
Devspir J. Doeey 55~
Diver Helmet: Stby Helmet: U/W Visibility: 2 a ¢
Si-178 LLER C
Diver Bailout: Stby Bailout: Bottom Type:
3000 rsi A wix ) Fsi Ar wix AR
Primary:  Air: [V]/Compressor or [ ]HP [5 (2] Psi HEDS Psi %
Back-Up: Air: [ ] Compressor or [V]/HP 2200  Fsi Nitrox: HEO,: Psi %
Breathing Sources
“~~Bank__ Mix Start Psi End Psi ~Rank Mix Start Psi End Psi
\.—_ \-—-.___‘__.___-‘-
\ h—_,\
L/S: - Surface Intvl: Start Group:/ Max Depth: Work Completed: 6P .d.. U T INSPECT jE I Dive #:
1008 125004 TION CELLS 5‘1’7 /4
L/B: Bottom Time: RNT: # Total Time:
1162 54 5y
R/S: Table Used: End Group:
ine3 LT . G
L/s: . Surface Intvl: Start Group: Max Depth: Work Completed: CP *U*r Ty SPSC'- ‘Op Dive #: {
C q
(142, - 3‘1 LI | & ON  Reuvwp Pig BENTS 1-44- B
L/B: Bottom Time': RNT: | Total Time:
i23) -4 56 145
R/S: Table Used: - End Group:
PR 3 s I o
L/s: Surface Intvl: Start Group: Max Depth: Work Completed: Dive #:
T
L/B: Bottom Time: RNT: Total Time:
R/S: Table Used: End Group:
D_eLlh Time
In-Water Decompression
Me # b‘h@ #: Diye #:
D%\ Time Raach Medium Dg%\ Time ieceh Medium %\ Time fienth Medium
Leave L Leave Leave
R R N R
T FT FT
t L \ L
N
5 s i FT i T 2
\ L \L L
S
i . R \ B \ &
L L
R \ R \ R
FT FT FT
L L Lt

Diver Condition:

(3(‘1“;(,’1

Form #: 1IPP 10.0-0001a

Time: {&O

Revision Date: 04.22.09 by CMP

Dive Supv / DPIC Signature:

Diver Signature:=—) ——

[Original - GE’S, Inc. File] (LCopv ~ Invoice File / Job File]




F A
RECORD OF DIVE [ Gos - seattle, WA

] Gip - Rio Vista, CA
60D - Anchorage, AK

GLOBAL

Diving & Salvage,inc

DiVer: First JDH N Lest b L) LE-Y (Given Name) Date: 7 / é / l/
Project: Araska  SaieYped Oock IuspECTion’ Work Order #: 106321
Location: KeTeH kAR, AK Platform/Vessel: SKIFF
Dive Supervisor / DPIC: Topside Personnel: Air Temp: 1] Altitude:
L BSOS — ) Simencon 53 Z
Diver Tender: Stby Tender: Sea State: Current: .
O. VisvapER O. Visvaper CALM O35 tneyy
Diver Dress: Stby Diver: Water Temp: |
Dersvir J. Simonson b Cooe.
Diver Helmet: Stby Helmet: U/W Visibility:
Miise .SL.-}?ﬁ /O’
Diver Bailout: Stby Bailout: Bottom Type: 2
2O psi K wix 360D psi A mix Her
athing Medium

Primary:  Air: [+]Compressor or [ ] HP 18O pi Nitrox:

Back-Up: Air: [ ] Compressor or [\AHP 2200 psi Nitrox:

Breathing Sources

——_Bank Mix Start Psi End Psi ~~Bank Mix Start Psi End Psi
_\\
\ ]
—“-\_,_\ ""——._._'-—___\__

L/S: Surface Intvl: Start Group: Max Depth: Work Completed: {2 4~ U-T INSPELT ioV ©N Dive #:

400 irtot il 377 o |cELLs :Z.-'&»/ STiLL. PHoros on 2 A
L/B: Bottom Time: RNT: / Total Time: CELL 6—

428 LB 18

R/S Table Used: End Group:

1924 4B .: Be D

S: Surface Entzl: Start Group: Max Depth: Work Comp!eted:cp‘d_ UT 'Nf)PECTION Dive #:

L/

L/8: Bottom Time: RNT: Total Time: " 5 pﬂdr 85’0’_") '6 *,7
L £ . 2 TiLl CS N :
I54¢ ‘4O 126 6o
R/S; Table Used: End Group:
1547 55 w7l K
L/S: Surface Intvl: Start Group: Max Depth: Work Completed: Dive #:
T
L/B: Bottom Time: RNT: Total Time:
R/S: Table Used: End Group: .
Depth Time
In-Water Decompression
o
Dive #: Dive #: Dive ¥~
™~ Reach
Fptn\ Time Ll Medium Time i ] Medium Depth \TQB Medium
A Leave Leave Leave

R R = ~N 4
FT T
L ' L L \ L

. \‘;\ . : \ 5 : \

R R \ R
FT FT Fr

Diver Condition: C’cmr' Time: Zé OC?;’ Dive Supv / DPIC Signature:

Diver Signature r
Form #: 1IPP 10.0-0001a Revision Date: 04.22.09 by CMP [Original —Mlnc. File] [Copy — Invoice File / Job File]




GLOBAL

Diving & Salvage, inc.

RECORD OF DIVE

W3

3 DS - seattie, WA
3 &I~ Rio vista, CA
IE/GOD ~ Anchorage, AK

DEVEF: First \Tﬁ M E) Last 511"\0 A} SCJ ?\) {Given Nome) Date: 7 / 7 / l 1
Project: AL JievAR D (wse [ Work Order #; 186321
Location: FETLHlKhN, 8 Platform/Vessel: _SKIFF
Dive Superwsor/ DPIC: Topside Personnel; Air Termp: & Adtitude:
Diver Tender: Stby Tender: Sea State: M Current:
O. VISVADER 0. Visvangr Coim O-.5 kweps
Diver Dress: Sthy Diver: Water Temp:
DeyenT J. Deiey OL
Diver Helmet: Stby Heimet: /W Visibitity: t
3.-17 Miee io
Diver Bailout: Sthy Baflout: Bottom Type:
3000 esi A rnix B esi A 1 Rer Sarvp
Breathing Medium
Primary: Air: [-/{Compressor or { ]HP 8o Psi NitraRe Psi ?EO‘;\ Psi %
Back-Up: Air: [ } Compressor or [/] HP _2L0C  psi Nitrox: Psi HEO, P5T %
Breathing Sources
~—Bank Mix Start Psi End Psi Mix Start Psi End Psi
P P
\.__‘_ .
L/S: Surface intvh Start Group: Max Depth: Work Completed: ({3 + OT 13 pE CHON fata%) Dive #:
0307 (2:00 1 37 o|cEus 1y v 3A
L/8: Bottom Time: RNT: Total Time:
0932 28 / 25
R/s: Table Used: £nd Group:
0937 Ho .. 27 . C
L/s: surface Intyl: Start Group: Max Depth: Wark Completed: P UT INSPELTILN onJ | Dive #:
009 20 40 o CELLS VB Tarpoved 1) 18
L/B: Bottom Time: RNT: Total Time:
1043 L34 A (58
RS Table Used: End Group:
loyy S oo 6 1
L/§: Surface Intvl: . Start Group: Max Depth: Waork Completed: + UT  INSPLeriet On Dive #:
1205 1A G riBenTs 2 THtosch R MonTH  Dafped 3C
LB Bottom Tire: RNT: Total Time: D“p};m} AND  Mept H Mmool Dolidip
1255 5O, Xl 154
R/S: Table Used: | End Group: L
125G Degth j21 e
In-Water Decompression
Diye #: Dﬁre\#: Divg #:
; Reach . NG . Reach : . Reach "
D%\ Time Leave Medium Depth \Tame Leave Medium D%\ Time Leave Medium
i \ R 1N R "" \ 1
L NG L A
< "
™. il \ R N 2
T \ : £ \ : FT \ )
123 \{. FT }\ FT \‘i
N L N
o R \ . R \ o R \
3 L i P
Diver Condition: ()ab,() Time: UZC?

Form 4 {IPP 10.0-0001z

Revisicn Date: 04.22.09 by CMP

Dive Supv / DPIC Signature%:% é?L/
Diver Signaturée . o £ B

[Original — egns Inc. Fu(z [Copy — Inveice File / Job File}




GLOBAL

Diviog & Salvagq.lnc,(_

RECORD OF DIVE

*4
O &Ds - seattle, WA

O 1o - Rio vista, cA
E/GOD - Anchorage, AK

Diver: s .AD AN tast bﬁi-g\‘ {Givers Nomej Date: 7 / 7 / if
Project: hms KN SUHISIARD Qe JwsPECTiION Work Order #: 1063721
Location: _Keteniknv, R Platform/Vessel: _SKJFF
[ "Dive Supenvisor J DRIC: - Topside Personnel: FER ] AT g | AItTGCE
. Coerrs J, Simomwson o <
Diver Tender: Stby Tender: Sea State: Current: wny _ .
) Visunpep O Visua DER oL O Srences
Diver Dress: Sthy Diver: Water Temp:
Dexsuat J. Simonses) Cool
Diver Helmet: Stby Helmet: , U/W Visibility:
iver Helme: PALLE e tby Helme 5?_“"7 isibility IO’
Diver Baifout: Stby Bailout: Bottom Type:
?)ﬁDOPs: HI R i YOO i B tPsic S5avD

f8o Psi

Breathing Medium
Nitrox: : Psi

Primary: Air: [/J/Compressor or [ JHP 9%
Back-Up: Air: [ ] Compressor or [ ] HP 220D psi Nitrox: Psf\ %
Breathing Sources
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Appendix C: Coating Analysis Memo



URS Memorandum

Date: September 27, 2011
To: John Daley
Cc: 26220967 Project File
From:  William Loskutoff

Subject: -~ Ketchikan Shipyard Facility — Ship Lift Dock Sheet Pile Coating Analysis

In July 2011, URS performed an inspection of waterfront facilities of the Ketchikan Shipyard in Ketchikan,
Alaska as part of a cathodic protection project. On July 6, 2011, URS collected a sample of coating from sheet
pile of the ship lift facility. During the inspection, the coating on the sheet pile cells was failing and eroding off
the pile surfaces. Active corrosion processes were observed during the inspection. The sheet pile cells for the
ship lift facility were constructed in 1982 and were originally coated and protected by an impressed current
cathodic protection system. Removal and replacement of the coating is planned to support the cathodic
protection project. The coating sample was collected and analyzed for evaluating the presence or absence of
hazardous materials in order to prevent worker exposure or site contamination during removing, handling, and
disposal of the coating from the sheet piles. Removal and surface preparation during replacement of the coating
will likely involve sand or water blasting.

SAMPLE ANALYSIS

The coating sample was analyzed for asbestos containing materials (ACMs), inorganic lead, and semi-volatile
organic compounds (SVOCs). The coating sample (KSLD-1) was solid, pliable, with iron oxide staining on the
outer surface. The inner surface of the coating was a light gray color and a smooth texture. Numerous
barnacles, a marine calcareous crustacean were attached to the outer surface of sample KSLD-1. The sample
exhibited a salt-water marine odor.

The ACM analysis was conducted by White Environmental Consultants, Inc of Anchorage, Alaska. Asbestos
content was determined using polarized light microscopy in accordance with U.S. Environmental Protection
Agency (EPA) Method 600/M4-82-020. Asbestos containing material is defined as materials containing more
than 1% total asbestos based on EPA and the Occupational Safety and Health Administration (OSHA) criteria.

The inorganic Iead and SVOCs Toxicity Characteristic Leaching Procedure (TCLP) analyses were conducted by
SGS North America, Inc. of Anchorage, Alaska. TCLP analysis is designed to determine the mobility of both
inorganic and organic compounds present in liquid, solid, and multiphase wastes. The TCLP analysis simulates
landfill conditions to determine if a waste material will leach specific chemicals into the soil or groundwater.
The TCLP evaluation for solids follows analytical test method Solid Waste Method 1311 (SW 1311). The lead
TCLP analysis utilized SW1311 and EPA Method 6020. The TCLP SVOCs analysis utilized SW 1311 and
EPA Method 8270D.

URS Corporation

700 G Street, Suite 500
Anchorage, AK 99501
Phone: 907.562.3366
Fax: 907.562.1297
WWW.LIFSCOrp.com
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SAMPLE RESULTS

Sample KSLD-1 was analyzed for ACMs by White Environmental. A copy of the Bulk Sample Analysis for
Asbestos report is provided as an attachment to this memorandum. Sample KSLD-1 was analyzed for TCLP
lead, and TCLP SVOCs by SGS North America. A copy of the Analytical Laboratory Report is provided as an
attachment to this memorandum. The TCLP laboratory results were validated and reviewed by a URS Project
Chemist in accordance with Alaska Department of Environmental Conservation (ADEC) regulations. A
Laboratory Data Review Checklist is provided as an attachment to this memorandum.

Based on the polarized light microscopy analysis, sample KSLD-1 does not contain ACMs. Based on the
analytical results, sample KSLD-1 contains lead concentrations below the method limit of quantitation or
practical quantitation limit. KSLD-1 contains concentrations of SVOCs below the method limit of quantitation
or practical quantitation limit for all analytes tested. Table | summarizes the lead and SVOC analytical results
for sample KSLD-1.

alytica

Lead <0.0310 0.015 5
2,4,5-Trichlorophenol <0.0620 3.7 400
2,4,6~-Trichlerophenol <0.0620 0.077 2.0
2,4-Dinitrotoluene <0.0620 0.0013 0.13
2-Methylphenol{o-Cresol) <0.0620 1.8 200
3&4-Methylphenol(p&m-Cresol) <0.124 1.98 400
Hexachlorobenzene <0.0620 0.001 0.13
Hexachlorobutadiene <(.0620 0.0073 0.5
Hexachloroethane <0.0620 0.04 3
Nitrobenzene <0.0620 0.018

Pentachlorophenol <0.300 6.001 100
Pyridine ' <0.124 nr 5

Notes: mg/L = milligrams per liter
< =not detected. Limit of Quantitation shown.
TCLP-Lead by SW1311/6020
TCLP-Semi-volatile organics by SW1311/8270D
ADEC Groundwater Cleanup Levels per 18 AAC 75.345, Table C as amended October 9, 2008.
EPA Hazardous Waste Regulatory Cleanup Level per 40 CFR Part 261.
Beld = indicates analyte considered carcinogenic
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CONCLUSIONS

One sample of coating from sheet pile at the Ketchikan ship lift dock facility was analyzed for ACMs, and
TCLP lead and TCLP semi-volatile organic compounds. ACM was not found in the sample. TCLP lead
analysis indicated non-detect concentrations below federal hazardous waste criteria. TCLP SVOCs analysis
indicated non-detect concentrations for all analytes tested below federal hazardous waste criteria. OHSA
regulations (29 CFR 1926.1101) and the State of Alaska Department of Labor (8§ AAC 61) apply to all
workplace activities involving asbestos-containing materials. The coating was not found to contain asbestos,
and thus is not regulated by 29 CFR 1926.1101 and is not required to be disposed of as an asbestos-containing
waste. OSHA regulations (29 CFR 1926.62) and the State of Alaska (8 AAC Chapter 61) apply to all
construction work where employees may be exposed to lead. The coating was not found to contain
concentrations of lead which would be likely to result in lead exposure to workers disturbing the coating and is
not required to be disposed of as a lead-containing waste. OSHA regulations (29 CFR 1926.55) and Alaska
Statutes (8 AAC 61.1100) apply to work where employees may be exposed to polynuclear aromatic
hydrocarbons like cresol. The coating was not found to contain concentrations of polynuclear aromatic
hydrocarbons (PAHs) which would be likely to result in PAH exposure to workers disturbing the coating and is
not required to be disposed of as a PAH-containing waste.

References

Alaska Department of Environmental Conservation, 2008. 18 AAC 75-0il and Other Hazardous Substances
Pollution Control, as amended October 9.

SGS North America, Inc. Alaska Division, 2011. Keftchikan Dock, Level 11 Laboratory Data Report, SGS Work
Order 1113163, July 22.

URS, 2011. Draft Inspection Report-Ketchikan Ship Yard Cathodic Protection Project, Ketchikan, Alaska,
prepared for Alaska Industrial Development and Export Authority, July.

White Environmental Consultants, Inc., 2011. Bulk Sample Analysis for Asbestos, Ketchikan Ship Lift Dock,
WEC Project No. 11G-494, July 14.
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William Loskutoff, PG
Senior Geologist
Project Manager

URS Alaska, LLC

700 G Street, Suite 500
Anchorage, AK 99501

Tel: 907.562.3366

Direct; 907.261.6736

Fax: 907.562.1297
william_ioskuteff@urscarp.com
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Revision Date: March 1, 2011 SRS




Project:

Client:

SGS Work Order:

Sl

Alaska Division Project Manager/Safety Officer

Contents:

Cover Pags

Case Narralive

Final Report Pages

Cuality Control Summary Forms

Chain of Custody/Sample Receipt Forms

Note:

Unless otherwise noted, all quality assurancefquality control criteria is in compliance with the standards set forth by the proper regulatory authority, the

SGS North America Inc.

Alaska Division

Level II Laboratory Data Report

26220967.02000 Ketchikan Dock
URS Corporation
1113163

Kurtiss Clarkson
2011.07.22
15:33:57 -08'00"

SGS Quality Assurance Program Plan, and the National Environmental Accreditation Conference.
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CASE NARRATIVE Print Date: 7/22/2011

Client Name; URS Corporation
Project Name: 26220267.02000 Ketchikan Dock
Workorder No.: 1113163

Sample Comments

Refer {o the sample receipt form for information on sample condition.

Lab Sample ID Sample Type Client Sample 1D
1038218 *MB MB for HBN 1220159 [XXX/25174]

8270D - MB recovery for bis(2-ethylhexyl)phthalate is greater than the LOQ. This analyte was not detected above the LOQ
in the associated samples.

1038219 *LCS LCS for HBN 1220159 [XXX/25174

8270D - LCS recovery for butylenzylphthatate is outside of QC criteria (biased high). This analyte was nct detected above
the LOQ in the associated sampies.

1038220 *LCsD LCSD for HBN 1220159 [XXX/2517

8270D - LCS/LCSD RPD for several analytes does not meet QC criteria. These analyles were not detected above the LOQ
in the associated samples.

1038726 *CCV CCV for HBN 1220777 [XMS/6074}

82700 - GCV recovery for benzoic acid is outside of QC criteria (biased high). This analyte was not detected above the LOQ
in the associated samples.

* QC comments may be associated with the field samples found in this report. When applicable, comments will be applied to
associated field samples.

SGSNorth America Inc, |EnvironmentalDivision 200 WestPotter Drive Anchorage AK 99518 1(507)562.2343 f{907)561 5301
T WWW . USSES.com Member of SG S Group
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Laboratory Analytical Report

Client: URS Corporation

700 G Street Suite 500
Anchorage, AK 89501

Alin: Bill Laskohoff
T. F:

Project:  26220967.02000 Ketchikan Dock
Workorder No.: 4113163

Certification:

This data package is in compliance with the terms and conditions of the contract, both
sechnically and for completeness, unless otherwise noted on the sample data sheet(s) and/or
case narrative. This certification applies only to the tested parameters and the specific
sample(s) received at the laboratory. If you have any questions regarding this repert, or if we
can be of further assistance, please contact your SGS Project Manager.

Kust Clarkson

Project Manager
Contents {Bookmarked in PDF):

Cover Page

Glossary

Sample Summary Forms

Case Narrative

Sarmnple Resuits Forms

Batch Summary Forms {by method)

Quality Control Summary Forms (by method)
Chain of Custody/Sample Receipt Forms
Attachments (if applicable)

SGS Morth America Inc.| Environmenta] Division 200 WestPotter Drive Anchorage AK 995181(%07)562.2343 f(507)561 5301
T www ussgs.com - - Memberof SGS Group 30f17




Print Date: 7/22/2011

Enclosed are the analytica! results associated with the above work order. All results are intended to be used in their entirety and SGS is not
responsible for use of less than the complete report. If you have any questions regarding this report, or if we can be of any other assistance, please
contact your SGS Project Manager at 907-562-2343. All work is provided under SGS general terms and conditions
(<http:/Awww.sgs.com/terms_and_conditions.htm>), unless other written agreements have been accepted by both parties.

SGS maintains a formal Quality Assurance/Qualily Control (QA/QC) program. A copy of our Quality Assurance Plan {(QAP), which outlines this
prograim, is available at your request. The laboratory certification numbers are AK00971 (DW Chemistry & Microbiology) & UST-005 (CS) for
ADEC and AK160001 for NELAP (RCRA methods: 10204, 1311, 3010A, 30508, 3520C, 3550C, 50308, 50358, 60108, 6020, 7470A, 74718,
8021B, 80818, 8082A, 82608, 82700, 8270D-5IM, 90408, 9045C, 9056A, 9060A, AK101 and AK102/103). Excepi as specifically noted, all
statements and data in this report are in conformance to the provisions set forth by the SGS QAP and, when applicable, the National Environmental
Laboratory Accreditation Program and other regulatory authorities. The following descripters or qualifiers may be found in your report:

* The analyte has exceeded allowable regulatory or conirol limits.

! Surrogate out of control limits.

B Indicates the analyte is found it a blank associated with the sample.
cCey Continuing Calibration Verification

CL Control Limit

D . The analyte concentration is the result of a dilution.

DF Diluticn Factor

DL Detection Limit (i.e., maximum methed detection limit}

E The analyte result is above the calibrated range.

F Indicates value that is greater than or equal to the DL

GT Greater Than

{AY Initial Calibration Verification

J The quantitation is an estimation.

JL The analyte was positively identified, but the quantitation is a low estimation.

LCS(D) Laboratory Control Spike (Duplicate)
LOD Limit of Detection (i.e., 2xDL)

LOQ Limit of Quantitation {i.e., reporting or practical quantitaticn limit)
LT Less Than

M A matrix effect was present.

MB Method Blank

MS{D}) Matrix Spike {Duplicate)

ND Indicates the analyte is not detected.

Q QC parameter out of acceptance range.

R Rejected

RL Reporting Limit

RPD Relative Percent Difference
U Indicates the analyte was analyzed for but not defected.

Note: Sampte summaries which include a result for "Total Selids” have already been adjusted for moisture content.
All DRO/RRO analyses are integrated per SOP.

S5GSNorth America Ine,_ | Environmental Division 200 WestPotter Drive Anchorapge AK 99518 ¢(907)562.2343 I{207)561 5301
U WW.USSZ5. COM Member of 5GS Group
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SAMPLE SUMMARY Print Date: 7/22/2011 12:13 pm

Client Name: URS Corporation
Project Name: 26220967.02000 Ketchikan Dock
Workorder No.: 1113163

Analytical Methods

Method Descripfion Analytical Method
Metals by {CP-MS SWE020 TCLP
Semi-Volatile TCLP LigiLig SWB270D TCLP

Sample (D Cross Reference

Lab Sample (D Client Sample 1D
1113163001 KSLD-1

$GSNorth America Inc. § Environmental Division 200 WestPotter Drive Anchoraue AK 99518 t({907)562.2343 {(907)561 5301
. P wwoussgs com Member of $GS Group
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RS Corporation Print Date: 7/22/2011 12:13 pm

Client Sample 1D: KSLD-1
SGS Ref. # 1113163001

Project 1) 26220967.02000 Ketchikan Dock

Matrix: Solid/Soil (Wet Weight)

TCLP Constituents Metals

Collection Date/Time: 07/06/11 10:00
Receipt Date/Time: G7/14/1114:00

Analyticai P