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Salmon Bay Marina Docks A, B, C Closure

Supporting Documentation

Effective September 18, 2025, docks A, B & C at Salmon Bay Marina are scheduled to close
to all customers on March 18, 2026. This document set contains supporting engineering
documentation on Salmon Bay Marina.

After careful review of escalating safety issues, the Port of Seattle made the decision to
terminate all moorage agreements and close docks A, B, and C no later than March 18,
2026. Though the Port has completed routine maintenance over the years, those docks and
covered moorage are nearing the end of their usable lifetime, due to issues discovered with
the original configuration along with typical structure degradation over time. Fall and winter
pose additional safety hazards for customers and Port staff staying under or working
around the covered moorage due to the increased frequency and intensity of snow and
wind events. After comprehensive engineering review by the Port, with additional guidance
of outside engineering firms, Port Engineering and Health and Safety teams have
determined that docks A, B, and C can no longer be maintained to an acceptable level of
safety and must ultimately be vacated.

The following are reports of conditions and analyses for the facility:

e 2017 Salmon Bay Marina — Site Observation Report (Port of Seattle/ Echelon) -
Page 3

e 2017 Special Meeting of the Port of Seattle Commission Dec 05, 2017 -
Commission Agenda Memorandum Action Item 6d (Port of Seattle Commission) -
Page 121

o 2019 Investigation Memo Salmon Bay Marina Roof: Roof Condition Memo
Covered Moorage A, B & C (Cornerstone Architectural Group) - Page 128

o 2022 Inspection Report: SaBM Covered Moorage Docks A, B, & C — Roof
Structure Condition Assessment (Port of Seattle) - Page 134

e 2024 Baseline Condition Assessment Report (Jacobs Engineering Group Inc.) -
Page 150

e 2025 Concept Design Report Salmon Bay Marina Docks A-C Roof Safety (Jacobs
Engineering Group Inc.) - Page 214

¢ Salmon Bay Financial Returns - Page 539



Ultimately, the safety and security of our marina community is our highest priority, and
docks A, B, and C can no longer be maintained to an acceptable level of safety and must be

vacated.

Accessibility Assistance: Some of these documents contain technical engineering
diagrams and may not be fully accessible to screen readers or other assistive technologies.
If you have trouble accessing this information, please contact us at
salmonbay@portseattle.org or 206-787-3395 to request the content in an alternative,

accessible format.


mailto:salmonbay@portseattle.org
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SALMON BAY MARINA: SITE OBSERVATIONS
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CIVIL

Literature review and site observations at the Salmon Bay Marina

Salmon Bay Marina Topographic Survey Chadwick & Winters, 11-18-13

Salmon Bay Marina Master Use Permit, PND Engineering 6-22-12

STORMWATER

Based on review of the topographic survey and field inspection, stormwater is collected by various
individual catch basins located throughout the site’s uplands and then conveyed by pipes (size unknown)
discharging through the bulkhead into Salmon Bay. No inspection was made of the conditions of the
existing piping system. Several catch basins also tie in to roof drain downspouts (office and warehouse).
There are currently no on-site stormwater treatment facilities. No issues were found with the current
system.

WATER

Based on review of the topographic survey and field inspection, the marina is serviced from a water main
(size unknown) along W. Commodore Way. A water meter is located at the south end of the site which
distributes potable water to the office and to C Dock. From C Dock potable water is distributed through
individual lines to each dock which can be controlled by manual shut off valves. There is also a stub out
line from the meter that can be extended to the warehouse if needed. Inspection of the water meter
indicated the system is up to current code. There are no fire hydrants on site but there are dry stand
pipes at each dock.

SEWER

Based on review of the topographic survey and field inspection, the marina is serviced by a force main
located (size unknown) along W. Commodore Way. There is one sewer line running from the office to a
1600-1800 gallon tank. Since the site is below the force main, the waste from the tank is pumped up to
the force main. No detailed condition inspection of the lines or the tank was made, but the system is in
good condition according to the owner. There is no sewage system servicing the docks.

GAS

Based on review of the topographic survey and field inspection, gas is serviced to the marina by two lines
(sizes unknown) from W. Commodore Way. One line services the office while another line services the
warehouse.

Based on the observations made during the field review all utilities meet the current use of the facilities.
Any improvements to the site (new paving, new buildings, et.) will require upgrade to one or more of the
utilities above.
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DOCKS AND DIVING

Literature review and site observations at the Salmon Bay Marina

Reid Middleton performed an above-water visual inspection of the A, B, and C boathouse pier facilities;
D, E, and F floating dock facilities; bulkhead; and parking lot pavement on May 11, 2017. Reid
Middleton’s subconsultant, Echelon Engineering, performed an underwater inspection (Levels | and II) of
representative elements of the same pile-supported pier facilities, pile-guided floating dock facilities, and
bulkhead from May 18 to May 22, 2017. The condition assessment was a due diligence inspection in
support of the Port of Seattle’s possible acquisition of the property. The investigation included above-
and below-water inspection of the substructure and piling, deck components, laggings, and wales. Each
structure was rated using the condition rating descriptions provided by the ASCE Manuals and Reports
on Engineering Practice, No. 130 (MOP 130): Waterfront Facilities Inspection and Assessment. Based
on these ratings, the approximate remaining service life of each structure was predicted.

e The boathouse piers A, B, and C are over 55 years old. These timber structures supported by
timber piles (plumb and batter) have been periodically maintained. The A, B, and C piers are in
Good condition. The pier structures may have 15 to 20 years of remaining service life, provided
the structures are properly maintained on a regular basis.

e The Floating Docks are of varying age. Floating Dock “D” is made up of a series of concrete
pontoons secured together with timber wales and anchored by three timber piles. The overall
condition of Floating Dock “D” is Fair. This dock may have 5 to 10 years of remaining service life,
provided the recommended repairs are completed and the structure is properly maintained on a
regular basis.

e Floating Dock “E” is of timber construction and anchored by four timber piles, with flotation
provided by polystyrene foam-filled tires. The overall condition of Floating Dock “E” is Fair. This
dock may have 5 to 10 years of remaining service life, provided the recommended repairs are
completed and the structure is properly maintained on a regular basis.

o Floating Dock “F” is made up of a series of concrete pontoons secured together with timber wales
and anchored by six steel pipe piles. The overall condition of Floating Dock “F” is Satisfactory.
This dock may have 10 to 15 years of remaining service life, provided the recommended repairs
are completed and the structure is properly maintained on a regular basis.

e The bulkhead is a timber structure that is over 40 years old. It was originally constructed with
approximately 75 soldier piles, a horizontal wale near the top of the bulkhead, and vertical
lagging. The bulkhead has undergone various generations of restorative maintenance, with the
installation of 13 steel pipe piles. The overall condition of the bulkhead is Satisfactory. The
bulkhead may have 15 to 20 years of remaining service life, provided the recommended repair
and rehabilitation, including replacement of the damaged piles, is completed and the structure is
properly maintained on a regular basis.

e The parking lot pavement has widely spread cracks and potholes, with evidence of differential
settlement. Several large potholes have been temporarily repaired with aggregates. The overall
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condition of the pavement is Poor. The parking lot should be regraded, compacted, and repaved
as part of any overall reuse of the facility.

Inspections were performed in accordance with the methods described in the ASCE Manuals and
Reports on Engineering Practice No. 130 (MOP 130): Waterfront Facilities Inspection and Assessment.
The inspection consisted of a 100 percent visual inspection of the above-water structures and a
representative sample of the below-water structures to observe and record general conditions and gross
measurements. The inspection also included limited degrees of cleaning of the structural elements to
better assess general conditions. The inspection results for the components of each structure are
presented in this report using condition assessment ratings.

Definitions and descriptions of the ratings contained in this report are based on the MOP 130 and as
follows:

Good No visible damage or only minor damage is noted. No repairs are required.
Satisfactory  Limited minor to moderate deterioration was observed. No repairs are required.

Fair Primary elements are sound, but minor to moderate defects or deterioration are
observed. Repairs are recommended, but the priority of the recommended repairs is low.

Poor Advanced deterioration is observed on widespread portions of the structure. Repairs
may need to be executed with moderate urgency.

Serious Advanced deterioration or breakage may have affected the primary structural
components significantly. Local failures are possible, and repairs should be carried out
on a high-priority basis.

Critical Extremely advanced deterioration or breakage has resulted in localized failure(s) of
primary structural components. More widespread failures are possible or likely to occur,
and repairs should be carried out on a high-priority basis.

REFERENCES
o Review Draft Mitigation and Monitoring Plan, Salmon Bay Marina Dredging and Float
Improvements, Hart Crowser, October 2014.
¢ Drawings for Salmon Bay Marina Master Use Permit, PND Engineers, June 2012.
e About Salmon Bay Marina, www.salmonbaymarina.com.
e Salmon Bay Marina Geotechnical Investigation, PND Engineers, December 2012.

DATA COLLECTION PROCEDURE

This above- and below-water inspection consisted of a 100 percent visual inspection (Level |, general
visual inspection) of the structures above water and a representative sample of the below-water members
to observe and record general conditions and gross measurements. The inspection also included limited
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degrees of cleaning the structural elements to better assess general conditions (Level I, close-up visual
inspection). The following methods for data collection and records were used:

e Hammer sounding.

e Surface cleaning (marine growth and fungal decay).

e Direct measurement (dimension).

¢ Visual documentation with photography representing typical conditions and range of
damage/deterioration.

BOATHOUSE PIERS A, B, AND C

The boathouse piers A, B, and C are over 55-year-old timber structures that consist of walkway and finger
piers and covered moorages. These piers are supported by creosote-treated timber bearing piles and
untreated timber batter piles situated in the deeper water structural sections. The structural piles support
the roof over the covered moorages as well as the timber walkways. The boathouse piers have been
periodically maintained by replacing damaged structural components. Overall conditions of the A, B, and
C boathouse piers are Good. The pier structures may have 15 to 20 years of remaining service life,
provided the structures are properly maintained on a regular basis. Figures A-1 through A-8 in

Appendix Al show typical conditions of the boathouse piers.

SUBSTRUCTURE — PILE FOUNDATION AND WALKWAY SUPPORT CAP

The plumb and batter piles are in Good condition. No evidence of significant deterioration or damage
was found. The timber walkway support caps are in generally Good condition. A few timber walkway
support caps were noted to have sustained minor mechanical and/or fungal damage at their ends. This
damage was restricted to less than 5 percent of the member section at bolted connection to support piles.
Details of the condition assessment of the piles are provided in Appendix A2.

DECK COMPONENTS

The walkway and finger pier deck structures have no significant observed damage or deterioration.
Typically, minor fungal decay on deck components was found at the ends of the boathouse piers. The
degree of deterioration due to the fungal decay is less than 10 percent of typical section of deck
component. The overall condition rating of the deck components is Good.

FLOATING DOCKS D, E, AND F
FLOATING DOCK D

Floating Dock D is composed of a series of concrete pontoons secured together with timber wales and
fixed in place by three creosote-treated timber float guide piles. The overall condition of the float is Fair.
Evidence of significant fungal deterioration was observed in several of the timber wales. Supplemental
flotation in the form of plastic barrels was noted under the shoreward portion of the float, from the south
end to approximately float guide pile number 1. It is unknown whether the barrels are filled with air or
Styrofoam. Several floats showed evidence of crack and spall repair on the deck surface. The float was
noted to be sitting visibly level with free board that ranged from a low of 6 inches (deck surface to
waterline) to a high of 10 inches. The float guide piles that secure this float were found to be in generally
Satisfactory condition. Floating Dock D may have 5 to 10 years of remaining service life, provided the
recommended repairs are completed and the structure is properly maintained on a regular basis.
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FLOATING DOCK E

Floating Dock E is of timber construction, with flotation provided by Styrofoam-filled tires, and is secured
in place by four creosote-treated timber float guide piles. The overall condition of the float is Fair, but it
has a pronounced list, with the east side of the float noted to be significantly higher than the west.
Measurements of the freeboard in the area of most visible listing (i.e., near float guide pile number 2)
were 19 inches on the east side and 13 inches on the west side. Underwater inspection of the flotation
tires in this area showed no evidence of damaged or missing flotation. The float guide piles that secure
this float were found to be in Good condition. Floating Dock E may have 5 to 10 years of remaining
service life, provided the recommended repairs are completed and the structure is properly maintained on
a regular basis.

FLOATING DOCK F

Floating Dock F is composed of a series of concrete pontoons secured together with timber wales. The
float is anchored by six uncoated steel pipe piles. The overall condition of the float is Satisfactory, with
the majority of the length of the float noted to be visibly level with near even freeboard. However, at the
northern end, the second to last concrete pontoon was found to have a significant list, with the freeboard
on the east side measured at 17 inches and the west side measured at 12 inches. Similarly, the
northern-most pontoon freeboard was measured on the east side at 14 inches and on the west side at

9 inches. The float guide piles that secure this float were found to be in generally Good condition, with
minor surface corrosion. Floating Dock F may have 10 to 15 years of remaining service life, provided the
recommended repairs are completed and the structure is properly maintained on a regular basis.

Figures A-9 through A-13 in Appendix Al show the existing conditions of the floating dock structures.
Details of the condition assessment below water are provided in Appendix A2.

BULKHEAD

The bulkhead was originally constructed using approximately 75 creosote-treated timber soldier piles, a
large-dimension horizontal wale near the top of the bulkhead, and vertical creosote-treated timber
lagging. The bulkhead has undergone various generations of restorative maintenance, including the
installation of 13 steel pipe piles as replacements for timber members that were likely damaged due to
fungal decay. The steel piles were found to be in overall Good condition. All 62 of the remaining piles
within the bulkhead are creosote-treated timber members. Not all of these piles were inspected, and
additional deterioration may be present that was not documented. The overall condition of the piles that
were inspected was found to be Fair, with 12 piles (20 percent) found to have sustained heavy
fungal/mechanical damage in their upper 2 feet. The damaged piles were found throughout the bulkhead.
The overall condition of the timber lagging appears to be Good. No evidence of perforations or openings
(other than a few discharge pipes) was noted. No evidence of hydraulic transport of fill materials from
behind the bulkhead, such as visible voids or mounds of sediment in front of the bulkhead, was observed.
The overall condition of the bulkhead is Satisfactory. The bulkhead may have 15 to 20 years of remaining
service life, provided the recommended repair/rehabilitation is completed and the structure is properly
maintained on a regular basis. Figures A-14 through A-18 in Appendix Al show the existing conditions of
the bulkhead at various locations. Details of the condition assessment below water are provided in
Appendix A2.

PARKING LOT PAVEMENT

Cracks and potholes in the pavement are widely spread over most of the parking lot, with evidence of
differential settlement. Several large potholes were temporarily repaired with aggregates. The overall
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condition of the pavement is Poor. Filling potholes is a temporary, short-term repair. For long-term
service, installation of a new compacted layer of base aggregate materials and replacement of the
pavement is recommended. Figures A-19 through A-21 show the current condition of the parking lot
pavement. Figure A-22 shows the typical condition of each structure, locations of defects, and overall
schematics.

Repair and maintenance recommendations are based on findings from this inspection. Waterfront timber
structures typically have a design life of 25 years or more, which can be extended with proper routine
maintenance and repair.

e The A, B, C boathouse piers have been well maintained and are in Good condition. The pier
structures may have 15 to 20 years of remaining service life, assuming proper routine
maintenance and repair. It is recommended to perform the recurring inspections for the structure
every 3 to 4 years. No immediate repair is necessatry.

e The overall condition rating for Floating Docks D and E is Fair, with 5 to 10 years of remaining
service life. The overall condition rating for Floating Dock F is Satisfactory, with 10 to 15 years
of remaining service life, assuming proper routine maintenance. All three floating docks show
evidence of multiple repairs; however, listing docks show evidence of stability problems. It is
necessary to repair the docks by addition of flotation and adjustment or replacement of timber
walers to relevel the dock surfaces and adjust the pontoons. Another option would be to replace
the floats to provide safe operational floating docks with a longer remaining life cycle.

o The overall condition of the bulkhead is Satisfactory, with 15 to 20 years of remaining service
life, assuming proper routine maintenance and repair/rehabilitation. It is recommended to repair
and/or replace the damaged (fungal/mechanical) timber piles. Fiber-Reinforced Plastic (FRP)
jacket repair or installation of steel pipe sleeves may be used for repair, depending on the degree
and condition of the damage. Replacement if necessary would be with new steel pipe piling.

e The overall condition of the parking lot pavement, with widely-spread cracks and potholes, is

Poor. For long-term service, complete replacement of the pavement is recommended after
installation of a new compacted layer of base aggregate materials.
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ELECTRICAL

Literature review and site observations at the Salmon Bay Marina

The overall electrical system appears to be in good condition, and the capacity is not overburdened at
this time.

The Master Use Plan from 2007 was examined along with client documents.

Service Entrance
Electrical Service entrance transformer consists of (3) 75~167 KVA single phase transformers mounted
and wired for three phase operation. The electrical service entrance is in good condition.

Distribution

Electrical distribution transformers and panels look fair. Their apparent age is roughly 20 to 30 years
(perhaps more due to the local conditions). The transformers located on the docks have required
substantial seismic and support bracing due to the locations in which they are mounted.

Conduit and Wire

The conduits for power distribution are routed on the lower edge of the docks in some areas. These
conduits are schedule 40 or 80 PVC. The PVC conduits are exposed to direct sunlight, which is a strong
ultraviolet source. PVC conduit is susceptible to degradation when exposed to UV radiation. The
conduits are already showing signs of degradation; they have a “washed out” look to them. Eventually
the conduits will become brittle, lose its elasticity, and start to break apart. Conduits routed overhead
along the joists and beams are not attached to any structure. This is due to the flexure and movement of
the dock; however, it is a code violation for unmounted conduit.

Power Pedestals
The pedestals are in good working condition and serviceable.

Lightin

Thg light figxtures located under the boat shelters are an issue. The owner stated that they lean a ladder
against a purlin or joist for access to the fixtures. This requires a maintenance worker to extend roughly 8
feet over water or a boat. This is a severe safety violation for the Port and as such, will require the light
fixtures to be relocated.

Service Entrance
The service entrance capacity will need to be expanded by about 600A to 800A in order to accommodate
the increase in power usage for commercial fishing vessels. If the three existing transformers located at
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the edge of the property are 75KVA units, then the total capacity is 225KVA or 270A. If the three existing
transformers are 167KVA, then the total capacity is 500KVA or 600A. In order to correctly determine the
remaining capacity, one years’ worth of power bill will need to be available or a meter reading performed.
Either way, the existing marina probably lacks the power capacity to feed a commercial fishing fleet. Just
as an example, Fishermen’s Terminal is providing 100A, 3 Phase receptacles for ship dockside power or
400A worth of capacity for an entire dock depending upon the power distribution configuration. Salmon
Bay Marina doesn’t currently have this capacity. One more item to consider is that Seattle City Light may
not currently have power capacity in the local area to feed additional power into Salmon Bay Marina;
however, it may be possible to feed power from Fishermen’s Terminal Substation #2 if it has capacity. It
is possible that the local area power grid has 13.8KV available (FT has 13.8KV), if this is the case, then a
change to 13.8kV service entrance may be desirable.

Distribution
The distribution system appears in good condition. The system may have the capacity to handle
additional draw, but this will be determined after fully metering the system.

Conduit and Wire

The conduits for power distribution are routed on the lower edge of the docks in some areas. These
conduits are schedule 40 or 80 PVC. The PVC conduits are exposed to direct sunlight, which is a strong
ultraviolet source. PVC conduit is susceptible to degradation when exposed to UV radiation. The
conduits are already showing signs of degradation; they have a “washed out” look to them. Eventually
the conduits will become brittle, lose its elasticity, and start to break apart. Conduits routed overhead
along the joists and beams are not attached to any structure. This is due to the flexure and movement of
the dock; however, it is a code violation for having unmounted conduit.

Power Pedestals
The pedestals are in good working condition and serviceable.

Lightin

Thg light fsi!(tures located under the boat shelters are an issue. The owner stated that they currently lean
a ladder against a purlin or joist for access to the fixtures. This requires a maintenance worker to extend
roughly 8 feet over water or a boat. This is a severe safety violation for the Port and as such, will require
the light fixtures to be relocated.
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MECHANICAL

Literature review and site observations at the Salmon Bay Marina

Salmon Bay Marina Topographic Survey Chadwick & Winters, 11-18-13
Salmon Bay Marina Master Use Permit, PND Engineering 6-22-12

2015 Seattle Fire Code

DOCK PIPING

Potable water lines were inspected at visible locations and appear to be in good condition. Under-dock
piping could not be observed, but is likely to be in similar condition. Check valves were observed at
several locations to allow for free drainage and freeze protection.

FIRE WATER STANDPIPES

The fire water piping and connections where inspected were visible and appear to be in working order
and good condition. The piping and header system is made from 4-inch steel pipe, meeting the minimum
requirements of the Seattle Fire Code. Check valves were observed at several locations to allow for
automatic draining of the system.

SEATTLE FIRE CODE COMPLIANCE

The owner provided letters from the Fire Marshal dated July 21, 2014, for the addition of polycarbonate
roofing material, and a second letter dated December 3, 2012, that stated the marina was in compliance
with Chapter 94 of the Seattle Fire Code at the time of inspection in December of 2012.

Since the facility was found to be in compliance in 2012, it can also be inferred from this statement by the
Fire Marshal that the facility, at the time of inspection, met the requirements of the 2005 Covered
Moorage Ordinance issued by Seattle Fire Department and Mayor Greg Nichols in 2005. Under the
provisions of Chapters 1 and 11 of the current 2015 Seattle Fire Code for existing facilities, modernization
of the existing fire protection system would only be required if significant renovation is undertaken or if it is
found that there is imminent hazard to life or property.

An updated Fire Code was adopted in 2015 by the City of Seattle. Chapter 94 of the 2015 Seattle Fire
Code contains special requirements for covered boat moorage. Paragraph 9405.3 of the Code requires
automatic smoke and heat vents be provided in covered boat moorage areas exceeding 2,500 square
feet. Paragraph 9405.4 of the Code requires draft curtains to be provided in covered boat moorage areas
exceeding 2,500 square feet. The covered areas at Salmon Bay Marina are approximately 8,750 square
feet; however, neither heat vents nor draft curtains are present. As stated in the paragraph above,
existing facilities are exempt from these requirements. For further assurances, an inspection by, and
consultation with the Seattle Fire Department is recommended to confirm continued compliance with the
Seattle Fire Code.
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Intervening moorage spaces, while not measured, appeared to be adequate, as did the spacing of fire
extinguishers throughout the marina. Electrical shutoffs, such as transformers, control panels, and
breaker panels, were all labeled and readily accessible, as is required by the Fire Code.

UPLANDS HVAC SYSTEMS

There are two HVAC systems on the property. The first is located within the storage building, and is a
unit heater that appeared to be well maintained and in working order. The second is a rooftop unit
located in the main office that was in fair to good condition.

Based on the observations made during the field review, the mechanical systems meet the needs of the
marina as it is currently being operated.
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STRUCTURAL

Literature review and site observations at the Salmon Bay Marina

Marina structures appear to be in good working order and have been maintained reasonably. No
structural observations are expected to threaten operations for the foreseeable future (up to 20 years)
given continued proper maintenance.

“"SALMON BAY MARINA DREDGING AND FLOAT IMPROVEMENTS"” — HART
CROWSER, 10/24/2014.

In general, this document discusses a viable design alternative to the current wharf configuration. The
report discussion largely focuses on describing the ecological impacts of a dredging and pier
reconfiguration. The following are some notes resulting from a topical literature review:

e Light penetration and overwater coverage is known to be an important ecological measure. While
proposed alternatives do demonstrate viability for that measure, the report is silent on Americans
with Disabilities Act (ADA) requirements, which often require dense walking surfaces and fall in
direct conflict with light penetration measurements, which prefer open surfaces.

o Design vessel sizes in the report were not identified.

e Often, floating structures are designed to be as light as possible for buoyancy and freeboard.
Strength and durability of the design alternatives (grating, deck, moorage, etc.) were not
discussed.

WEBSITE, 12/7/2016

¢ Remodels (2011) include main office, laundry/shower facility, restrooms, and foyer.
e Marina was painted in 2013.

SITE TOPOGRAPHIC

e While isolines are given, no elevations were found on the topographic survey.

BOATHOUSES

Boathouses were observed between Dock A and Dock C. The boathouses provide shelter for moored
recreational vessels and are generally configured as light- to medium-frame timber construction carrying
metal (aluminum and steel) roofs.

In general, the boathouses appear to have been well-maintained, however, it was observed that each of
the buildings were constructed using antiquated construction methods. While no evidence of
deterioration or failure was evident, the lateral force-resisting system (e.g. forces induced by earthquakes)
and vertical tie-down system (e.g. uplift generated by wind) details are likely to be deficient by today’s
standards. See Figure B-1 for the typical pile-to-roof detail, which does not appear to include any vertical
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tie-downs at the roof level. Replacement or upgrade is not required by code at this time, but any major
renovation to these structures may trigger a seismic retrofit, which may be prohibitively expensive.

The observed metal roofs were in generally good condition (see Figure B-2). With the exception of a
small segment at Dock C, roofs are generally aluminum and have 10+ years of life remaining. While the
steel roof is in ‘like new’ condition, it is expected to deteriorate faster than the aluminum roof panels.
However, 10+ years is anticipated in these units as well.

Structural timber, e.g. beams, joists, and stringers, appeared to be in good condition (see Figure B-2).
Largely, there were no obvious water marks, rot, or signs of obvious distress recorded. In the marine
environment, dry rot is of primary concern. Dry rot, however, was not investigated because
nondestructive observations only were collected. Drilling small holes into a sample selection of timber
piles and beams may provide useful information.

Wall panels, louvers, and backing studs displayed usual amounts of water intrusion for this environment
and appear to be in good condition (see Figure B-3). Maintenance (painting), however, is recommended
(particularly at louvers).

See Reid Middleton reports for descriptions of dock and submerged structures.

DOCKS D & OUTSIDE STORAGE YARDS

Docks D (several docks called “D”) were in generally poor condition. Steel piles (installed recently) are
unprotected and have deteriorated, primarily in the splash zone. Floating concrete docks are
experiencing flotation issues, as evidenced by notable listing and cracking.

WAREHOUSE

The warehouse appears to be in generally good condition (see Figure B-4). Framing incorporates timber
stringers, supported by steel moment frames. Like the boathouses, connection details may not meet
current code and structures may have been constructed outside permitting agency awareness, but no
notable distress was observed.

The corrugated metal exterior cladding could use a coat of paint, but appears to be in operational
condition. Settlement was noted in the vicinity of the warehouse and elsewhere on the site (see Figure B-
5). No distress on account of this settlement was observed in building framing members.

One small water spot was noted, but this may not indicate a roof leak; this water spot was found in an
office that happened to be located beneath a mezzanine. See Figure B-6)

MARINA OFFICE
The marine office was observed to be in good condition (see Figure B-7). The roof structure appears to
be in good condition, and the interior appears to be regularly maintained. No water intrusion was noted.
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GEOTECHNICAL

Literature review and site observations at the Salmon Bay Marina

Based on our review of existing information, the primary preliminary geotechnical considerations for the
project are summarized below:

m In accordance with the 2015 International Building Code (IBC), the overall site is best classified as
Site Class E. The site class under the building could be improved to Site Class D if all of the
potentially liquefiable material is removed. Building specific explorations should be completed during
final design.

B The site is mantled with 8 to 12 feet of poor fill. Portions of the fill below the groundwater table are
susceptible to liquefaction during a large earthquake. However, the potential settlement from
liquefaction would be somewhat limited due to the shallow depth of the fill. Lateral spreading of the
fill could occur if the bulkhead were to fail during an earthquake. Foundation options for the site
include the following:

= Placing a basement under the building, which would result in removal of the fill;

= Remove and replace the fill with structural fill;

=  Support the building on a mat foundation which could accommodate some settlement;
=  Support the building on improved ground;

=  Support the building on pile foundations.

m  Our study did not include a review of the existing bulkhead. Based on age and construction
materials, it is likely that the existing bulkhead would not be able to support the additional lateral load
resulting from liquefaction and lateral spreading.

Salmon Bay Marina Topographic Survey, Chadwick & Winters, November 18, 2013.

Salmon Bay Marina Master Use Permit, PND Engineering, June 22, 2012.
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GeoEngineers did not complete a field inspection. Based on information provided by Reid Middleton, we
understand that the land portion of the site is mainly paved with asphalt concrete and has small one-story
buildings present, mainly at the southeast corner and near the central western portion of the site. Based

on observations by representatives from Reid Middleton, the pavement is in poor condition.

We have not reviewed detailed information of the existing bulkhead but understand that the bulkhead
consists of creosoted-treated piles and timber, which in general appear to be in good condition above the
water table. The exception is at two locations where the bulkhead was repaired with new PT rods and
12-inch-diameter steep pipe piles.

SITE CONDITIONS
Geology

Geologic information for the project area (Yount, et al., 1993) indicates that native surficial soils in the site
vicinity consist of modified land (fill) underlain by glacially consolidated Lawton Clay. Lawton Clay
typically consists of clay and silt, which accumulated at the base of a huge freshwater lake created by
glacial meltwaters. The Lawton Clay deposits have been glacially consolidated and are typically
underlain by older glacially consolidated deposits.

Surface Conditions

As described above, the land portion of the site is mainly paved with asphalt concrete and has small one-
story buildings present, mainly at the southeast corner and near the central western portion of the site.
Based on observations by representatives from Reid Middleton, the pavement is in poor condition. The
site is mainly used for parking and support facilities for the marina.
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We have not reviewed detailed information of the existing bulkhead but understand that the bulkhead
consists of creosoted-treated piles and timber. The exception is at two locations where the bulkhead was
repaired with new PT rods and 12-inch-diameter steep pipe piles.

Subsurface Conditions

Based on our review of the existing subsurface information (PND-1 through PND-6), the site is mantled
with a variable thickness of fill which is underlain by Lawton Clay and older glacially consolidated
deposits. The upper 2 to 2.5 feet of fill typically consists of sand and gravel with some wood debris. The
remainder of the fill varies from loose silty sand to soft to very stiff silt with occasional gravel and wood
debris. The thickness of the fill varied from about 8 to 12 feet in depth. The fill is underlain by Lawton
Clay consisting of stiff to hard silt, clayey silt, silty clay and clay with occasional thin lenses of dense silty
sand. Boring PND-6 encountered some gravel layers within the Lawton Clay deposits between a depth of
about 25 and 40 feet. Older glacially consolidated soils were encountered below the Lawton Clay
deposits in PND-1 and PND-2 at a depth of 62.5 feet, in PND-3 at a depth of about 68 feet, and in PND-6
at a depth of about 70 feet.

Subsurface profiles depicting subsurface conditions are shown on the Cross Sections, Figure C-3 and
Figure C-4.

Groundwater Conditions

Groundwater levels were not measured in the boreholes because of the drilling technique (mud rotary).
We anticipate that the groundwater is relatively shallow, within the upper 5 to 6 feet across the site, due to
the proximity of the site to Salmon Bay. We anticipate shallow groundwater seepage will exist in
permeable fill soils above the silt and clay during the wet winter and spring months. Groundwater
seepage is expected to fluctuate as a result of season, the water level in the Salmon Bay, precipitation,
and other factors.

Earthquake Engineering
Seismicity

In the Puget Sound region, there are two major source-types that contribute to the seismic hazard: the
Cascadia Subduction Zone (CSZ) (which can produce large magnitude subduction-interface earthquakes,
and deep subduction-intraslab earthquakes), and the shallow crustal faults. The follow sections present
brief descriptions of each of the source-types.

Cascadia Subduction Zone

The Puget Sound region is located near the convergent continental boundary known as the CSZ. The
CSZz is formed by the subduction of the oceanic Juan de Fuca and Gorda Plates beneath the North
American plate and extends from Vancouver Island, Canada, to the Mendocino Escarpment off northern
California, United States (Goldfinger et al. 2012). Convergence rates along the plate boundary vary from
30 millimeters per year (mm/y) at the southern end to 45 mm/y at the northern end (McCrory et al. 2012).
The interaction between these converging plates results in two potential earthquake mechanisms: (1)
interface thrust earthquakes, and (2) intraslab earthquakes associated with the Wadati-Benioff zone.
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Interface Earthquakes
CSZ interface earthquakes, also referred to as megathrust earthquakes, result from partial or full rupture

of the convergent boundary between the subducting oceanic Juan de Fuca and Gorda Plates and the
overriding continental North American Plate. The CSZ is considered to be capable of generating
earthquakes up to about Mw 9.0. No earthquakes on the CSZ have been instrumentally recorded,;
however, paleoseismic evidence and historical records of an orphan-tsunami in Japan suggest the most
recent CSZ event occurred in January 1700 (Atwater 2005; Satake et al. 1996). Recurrence intervals for
CSZ interface earthquakes are thought to be on the order of 340 years for M8+ events and 500 to

600 years for M9 events (Goldfinger et al. 2012). Paleoseismic evidence suggests that 19 full-rupture
earthquakes and 10 partial-rupture earthquakes occurring along the southern portion of the CSZ have
occurred over the past 10,000 years (Goldfinger et al. 2012).

Intraslab Earthquakes
Earthquakes associated with the Wadati-Benioff Zone are referred to as intraslab, intraplate, or deep-

focus earthquakes. The release of geo-fluids during metamorphism can promote earthquake occurrence
by enabling stick-slip frictional sliding, due to an increase in pore pressure that yields a decrease in
effective normal stress, in material that would otherwise flow in a stable manner (McCrory et al. 2012).
Wadati-Benioff Zone earthquakes primarily occur within three geographic areas: at shallow depths
beneath western Vancouver Island and beneath northwestern California, and at intermediate depths
beneath Strait of Georgia-Puget Sound (McCrory et al. 2012). In western Washington, intraslab
earthquakes are concentrated between depths of 30 to 50 kilometers (km).

The 1949 M6.8 Olympia, 1965 M6.6 Seattle-Tacoma, and 2001 M6.8 Nisqually earthquakes (Ichinose et
al. 2004; Ichinose et al. 2006) are considered to have originated from Wadati-Benioff Zone (Wong 2005).
The Wadati-Benioff zone is considered to be capable of generating earthquakes up to Mw 8.0 in the 2014
update of the United States National Seismic Hazard Maps (Petersen et al. 2014), and the mean annual
rate for M7.2 to M8.0 intraslab earthquakes occurring in western Washington is considered to be about
1,000 years (Petersen et al. 2014). However, Kao et al. (2008) suggests that the maximum size of an
intraslab earthquake is limited to about M7 or less. Preston et al. (2003) suggests that although intraslab
earthquakes are typically smaller in magnitude than megathrust events, they can potentially be more
damaging because they often occur directly beneath population centers and have shorter recurrence
intervals, particularly in western Washington; however, there is not broad scientific consensus regarding
this assertion.

Shallow Crustal Faults

Oblique subduction of the Juan de Fuca plate results in northeast migration of coastal regions of
Washington State. This northeast motion is resisted by older, more stable, continental rocks, thereby
resulting in compression of the Puget Lowland region of about 4 mm/y. Compression of the Puget
Lowland is expressed as a series of active faults, most notably the Seattle Fault Zone. The Seattle Fault
Zone extends approximately 70 km in the east-west direction across the Puget Lowland, and is
comprised of south-dipping thrust faults and interpreted north-dipping back thrusts that partly underlie the
Seattle metropolitan area. Recent evidence suggests the Seattle Fault Zone is kinematically linked to
active faults that border the Olympic Massif including the Saddle Mountain deformation zone (Lamb et al.
2012). Paleoseismic evidence suggests a magnitude 7 earthquake occurred on the Seattle Fault at 900-
930 A.D. (Ten Brink et al. 2002).
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Per the 2014 United States National Seismic Hazard Map, the recurrence times for the events on the
Seattle fault range from 1,000 to 5,000 years (Petersen et al. 2014). The Seattle Fault is capable of
producing earthquakes up to about magnitude 7.2. The minimum distance between the project site and
the Seattle Fault Zone is approximately 3.5 miles.

2015 IBC Seismic Design Information

The site is located in a seismically active area. Newer structures, designed in accordance with the latest
seismic codes and that have proper foundations and structural detailing, have performed well during
recent earthquakes. However, modern seismic codes are formulated to provide only life safety protection
during a large earthquake. Cosmetic and structural damage are considered acceptable. If better
performance during a large earthquake is desirable, it may be necessary to upgrade the design of the
structure beyond the current seismic code levels. Site-specific earthquake analyses can be completed
during final design, if requested.

We recommend the 2015 International Building Code (IBC) parameters for Site Class, short period
spectral response acceleration (SS), 1-second period spectral response acceleration (S1), and Seismic
Coefficients FA and FV presented in Table 1.

TABLE 1. 2015 IBC SEISMIC PARAMETERS

2009 IBC Parameter Recommended Value
Site Class E
Short Period Spectral Response Acceleration, Ss(percent g) 131
1-Second Period Spectral Response Acceleration, S1 (percent g) 51
Seismic Coefficient, Fa 0.9
Seismic Coefficient, Fv 2.4

Several borings indicate Site Class D; however, the overall Site Class E designation is used as the
borings closest to the bulkhead and boring PND-6 indicates Site Class E. Building specific explorations
should be completed during final design in order to adequately determine the site class for the buildings.

Removal of the existing fill and constructing the buildings with basements or on properly compacted
structural fill would improve the ground such that the building sites could be classified as Site Class D.

If ground improvement measures, such as stone columns or Geopiers, are used in mitigating soft soils at
the site an improvement in the site class might be possible, as stone columns might densify the
surrounding soils beneath the building resulting in a denser soil configuration. However, the City of
Seattle generally does not allow an improvement in the site class with the use of ground improvement
and Site Class E would still be appropriate.

Liquefaction
The fill mantling the site has a potential for liquefaction. Liquefaction is a phenomenon where soils

experience a rapid loss of internal strength as pore water pressures increase in response to strong
ground shaking. The increased pore water pressure may temporarily meet or exceed soil overburden
pressures to produce conditions that allow soil and water to flow, deform, or erupt from the ground
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surface. Ground settlement, lateral spreading, and/or sand boils may result from soil liquefaction.
Structures, such as buildings, supported on or within liquefied soils may suffer foundation settlement or
lateral movement that can be damaging to the buildings. Based on our analyses, the potential exists for
liquefaction to occur within portions of the fill encountered in the explorations completed at the site.

The evaluation of liquefaction potential is a complex procedure and is dependent on numerous site
parameters, including soil grain size, soil density, site geometry, static stresses, and the design ground
acceleration. Typically, the liquefaction potential of a site is evaluated by comparing the cyclic shear
stress ratio (the ratio of the cyclic shear stress to the initial effective overburden stress) induced by an
earthquake to the cyclic shear stress ratio required to cause liquefaction. Estimation of the cyclic shear
stress required to initiate liquefaction and the cyclic shear stress initiated by a design earthquake were
completed using the empirical method developed by Seed et al. (1985) as revised at the National Control
for Earthquake Engineering Research (NCEER) workshop in 1997 (Youd, et al, 2001). The cyclic shear
stress ratio required to cause liquefaction at the site was estimated using empirical procedures based on
correlations from the standard penetration tests (SPTs). Estimated ground settlement resulting from
earthquake-induced liquefaction was analyzed using an empirical procedure that relates settlement to
average SPT N-values. A design earthquake with a magnitude of 7.0 and a peak horizontal acceleration
of 0.53g (53 percent of the acceleration due to gravity) was used for our analysis. This analysis also
assumes a level ground surface.

The results of our analyses for borings PND-3, PND-4, and PND-6 indicate that the zone of loose fill
encountered in the boring has a high potential for liquefaction during a design earthquake event. Our
analyses indicate that settlements caused by liquefaction of the saturated loose sand or soft silt fill at this
site during a design earthquake could be on the order of 1 to 3 inches. Foundations constructed over the
liquefiable soils will be prone to liquefaction induced settlement. Because of the random nature of
liquefaction, differential settlements may be on the same order as the total settlements.

The results of our analysis for the remaining three borings (PND-1, PND-2, and PND-5) indicate the site
soils have a low potential for liquefaction.

Structures constructed at the site should be evaluated and designed based on the risk and potential
magnitude of soil liquefaction. It is possible to design wood-frame structure to accommodate the
magnitude of liquefaction induced displacement expected and still perform in a life-safe manner, which is
consistent with the IBC philosophy. However, even though the buildings can be designed to perform in a
life-safe manner, they may be severely damage. Mitigation of the liquefaction induced settlement would
be required to prevent the structures from being damaged.

Lateral Spreading

Lateral spreading occurs when the shear strength of the liquefied soil is incrementally exceeded by the
lateral inertial forces induced during an earthquake. The result of lateral spreading is typically horizontal
movement of non-liquefied soils located above liquefied soils. Lateral spreading generally develops in
areas where sloping ground is present or near a free face, such as a river, waterway, or bulkhead.

If liguefaction were to occur within the fill underlying the site, we anticipate that there would be a
moderate potential for lateral spreading to occur within the proposed site building area if the timber
bulkhead were to fail. Lateral spreading would be characterized by movement of the soils towards
Salmon Bay. Movements near the bulkhead can be excessive and very destructive. During the 1995
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earthquake in Kobe, Japan, lateral displacement on the order of 5 to 15 feet occurred resulting in collapse
of over 40 miles of waterfront walls and piers.

Lateral spreading associated with liquefaction can be evaluated by performing limit-equilibrium slope
stability analyses using liquefied soil strength parameters. In general, the magnitude of lateral spread will
decrease with increasing distance from the bulkhead. During final design, the existing timber bulkhead
should be evaluated as to whether it meets current seismic design code and can handle the design
earthquake and potential lateral spreading loads.

Ground Rupture
Because of the thickness of the Quaternary sediments below the site, which are commonly more than

1,000 feet thick, the potential for surface fault rupture is considered remote.

Foundation Options

Assuming that the Port decides to build a multi-story building at the site, the identified foundation options
and general advantages and disadvantages of each are discussed below.

Construct a basement under the building

Advantages:
e Construction of a basement would result in removal of the existing fill and the use of
shallow spread foundations to support the building.
e Site Class D would be appropriate for design of the building.
Disadvantages:

e The basement would have to be designed as a “boat” because of the likely high
groundwater table at the site.

e Construction of a basement would require shoring and dewatering.

Remove and replace the existing fill under the building footprint

Advantages:
o Allows for the use of shallow spread foundations supported in structural fill to support the
building.
e Site Class D would be appropriate for design of the building.
Disadvantages:

¢ Removal of the existing fill would require shoring and dewatering.

e The zone of fill should extend outward from the building on the north side at a slope of
1H:1V (horizontal:vertical) to provide support if lateral spreading were to occur.
Alternatively, the zone of structural fill on the north side could be reinforced.

Support the building on a mat foundation

Advantages:

e Would result in a partial removal of the fill.

e Possibly more economical than ground improvement or pile foundations.
Disadvantages:

e Mat and building would have to be designed to accommodate up to 2 to 3 inches of
differential settlement if liquefaction of the fill occurred.
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e An analysis of potential static settlement would be required. The mat would likely would
have to be designed to accommodate up to 2 to 3 inches of differential settlement due to
static settlement of loose zones within the fill.

e Assumes that the bulkhead is upgraded to prevent lateral spreading of the fill if
liquefaction occurred.

Support the building on improved ground using stone columns or Geopiers

Stone columns or Geopiers use methods to displace the soil and result in a typical 30- to 40-inch column
of stone which extends through poor fill or liquefiable deposits. Because of the likely high water table at
the site, the stone columns or Geopiers would need to be constructed using a mandrel which is vibrated
into the soils and then rock placed through the mandrel. A drilled method which assumes the hole will
stay open should not be considered for this site. For this type of ground improvement, a transfer layer of
2 to 3 feet of gravel or recycled concrete is typically placed between the top of the stone columns and the
spread foundations.

Advantages:
o Would likely not require any shoring or dewatering.
o Allows for use of shallow spread foundations after installation of the ground improvement.
o Depending on the design grade selected, could minimize amount of excavation required.
e Could also be used to improve the fill behind the existing bulkheads.
o Depth can easily be varied to accommodate variable fill thicknesses.

Disadvantages:

e Requires a specialty contractor.

Support the building on deep foundations

Advantages:

¢ Would likely not require any shoring or dewatering.

e Can develop higher capacities within the underlying glacially consolidated deposits.
Disadvantages:

e Augercast piles would likely be the most economical deep foundation support option.
Augercast piles will require removal of spoils from the site.

¢ Most likely the most costly foundation solution.

e Bulkhead will need to be upgraded to prevent lateral spreading, or piles will need to be
designed to resist lateral spread loads.

Excavation and Dewatering Considerations

Based on the subsurface soil conditions encountered in the borings completed by others, we expect the
soils at the site may be excavated using conventional heavy duty construction equipment. Some wood
debris is likely present within portions of the existing fill. It is unknown if any old buried piles might also be
present. The fill varies from sand and gravel to silt and clay. The underlying native deposits typically
consist of clay and silt, although some deposits of silty sand might also be present.

The groundwater at the site likely reflects the elevation of the water surface in Salmon Bay, which is

typically 3 to 6 feet below existing site grades. The site soils are fine-grained, which will limit the use of
deep wells. For excavations which extend more than 1 to 2 feet below the water table, dewatering would
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likely have to be completed in combination with shoring, such as sheet piles, to reduce the inflow of
groundwater into the excavation.

Pavement Considerations

Based on a survey completed by Reid Middleton, the existing pavement appears in poor condition and
should be replaced. No base course was recorded on the boring logs completed by others, although the
fill underlying the pavement does consist of gravel with sand. The new pavements should consist of
asphalt concrete overlying crushed rock base coarse. The upper portion of the existing fill below the new
pavement will also need to be recompacted or replaced with structural fill.
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APPENDIX Al - DOCKS AND DIVING FIGURES

Docks & Diving Observations, Salmon Bay Marina

Salmon Bay Marina - Site Observation Report.docx Page 27 of 48



Port amm

of Seattle 8/17/2017

Figure A-1 - Typical Walkway Pier in Boathouse Pier A
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Figure A-3 - Typical Finger Pier in Boathouse Pier A
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Figure A-4 - Typical Walkway Pier in Boathouse Pier B
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Figure A-5 - Typical Finger Pier Repaired in Boathouse Pier B

Figure A-6 - Boathouse Pier C Entrance
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Figure A-7 - Typical Walkway Pier in Boathouse Pier C

Figure A-8 - Minor Fungal Decay at Boathouse Pier C, North End
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Figure A-9 - Floating Dock D at Entrance

Figure A-10 - Floating Dock D, Looking South
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Figure A-11 - Floating Dock E at Entrance

Figure A-12 - Floating Dock F at Entrance
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Figure A-14 - Top of Bulkhead, between Docks A and B
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Figure A-16 - Bulkhead with New Steel Piles, adjacent to Dock C Entrance
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Figure A-18 - Bulkhead between Docks E and F
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Figure A-19 - Condition of Pavement in front of Warehouse

Figure A-20 - Condition of Pavement adjacent to Dock B Entrance
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Figure A-21 - Condition of Pavement adjacent to Marina Office Building
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APPENDIX A2 - UNDERWATER INSPECTION
REPORT, ECHELON ENGINEERING

Underwater Observations, Salmon Bay Marina
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Echelon
Engineering Civil | Marine

Consulting Engineers

June 2, 2017

Reid Middleton Inc.
728 134™ Street SW, Suite 200
Everett, Washington 98204

ATTN: Ms. Shannon Kinsella, P.E.,PMP, LEED AP
Director, Waterfront Engineering

RE: Salmon Bay Marina Due Diligence Effort - Underwater Inspection,
Seattle, Washington

Dear Ms. Kinsella:

This letter is submitted as our report to present the findings of our three day due diligence
inspection of the various marine structures that make up the Salmon Bay Marina, in Seattle,
Washington. The inspection was carried out in support of Reid Middleton’s condition
assessment and conceptual design of the marina for the Port of Seattle. Specifically the
inspection was carried out to provide an overview of the condition of the under-deck and
submerged portions of the various bulkheads, boathouses, mooring floats and anchor
systems that are within the marina.

INTRODUCTION

The Salmon Bay Marina is located on the south shore of the Lake Washington Ship Canal.
The marina consists of multiple structures including a timber bulkhead that extends along
the lake shore, three fixed Boathouse Docks identified as Docks A, B, and C, and three

mooring floats identified as Floats D, E, and F. All of the structures are accessed from the

bulkhead.

The shore bulkhead was originally constructed as a timber soldier pile wall with creosote
treated piling and vertical timber lagging. The wall also has a large dimension horizontal
wale near the top. The majority of the piles appear to be the original creosote members.

21027 61st Avenue West

Lynnwood, Washington 98036
Tel: 425/672.8924
E-mail: Echelon@echelonengineering.com
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However, a total of 13 piles have been replaced by newer steel pipe piles. The wale and
lagging timbers are also creosote treated. Piles within the Bulkhead have been numbered
sequentially from the east.

The boathouses, Docks A, B and C, are constructed on creosote treated piling that support
both the fixed timber walkway as well as the overhead roof. In the deeper offshore section
of the boathouses, untreated batter piles were found below the water surface to be secured
to the vertical piles with a connection that is covered by a concrete filled ballistic nylon form
known as a Seaform Jacket. Piles within the three structures have been identified by a bent
and row grid system with the bents numbered consecutively from the south and the rows
numbered from the west.

There are several existing floats and one individual boat house located along the western
portion of the property. They are also accessed off from the bulkhead and are located west
of Dock C. The investigation included the inspection of the three floats which are identified
as Floats D, E, and F from the east, but did not include the individual boathouse or small
float located near the angle point in the bulkhead at Pile Nos. 46 and 47. (Refer to the
Appendix B drawing for the location of these structures). Floats D and F are constructed
with concrete floatation pontoons secured together with timber wales, Float E is
constructed with timber framing, decking and has Styrofoam filled tires providing floatation.
All three floating docks are secured in place by chains at the south end which secure them
to the bulkhead and by float anchor piles along the remaining length of the floats. The float
anchor piles on Floats D and E are creosote treated. The float anchor piles in Float F are
uncoated steel pipe piles.

Refer to the Appendix B drawing which provides a layout of the marine and the various structures
and provides the location and identification of the inspected piles.

SCOPE OF WORK

Echelon conducted the proposed services diligently, with properly qualified personnel
and in conformance with the usual standards of similar companies performing similar
services under similar circumstances. The three day inspection effort was conducted as
a sample Routine Inspection as outlined in the American Association of Civil Engineers
(ASCE) publication Waterfront Facilities Inspection and Assessment (ASCE Manuals and
Reports on Engineering Practice No. 130).

The project was conducted following the multi-tiered inspection protocol endorsed by the
American Society of Civil Engineers (ASCE). The project included a three day field effort
towards the inspection of the Boathouse piling in Docks A-C from the underside of the
walkway decking to the mudline; inspection of the bulkhead piles from the water surface to

Echelon
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the mudline; inspection of the underside of the mooring floats and inspection of the
associated anchor piles within Floats D-F, from the water surface to the mudline.

Level | inspection was conducted on all selected members within the sample and provided
for visual assessment of the member for its inspected length. Level Il inspection was
conducted on ~10% of the members within the sampling and consisted of the cleaning of
representative or suspect areas (“areas of concern”) to facilitate detailed investigation of the
member. No Level lll inspection was conducted at the request of the client. Echelon
Engineering was not tasked with performing an exhaustive evaluation of all members or
components. Therefore, variations and discrepancies from the observations stated herein
are likely to exist. Echelon makes no warranty or representation regarding the adequacy of
members and components which are not expressly set forth herein as inspected.

The results of the investigation are discussed in the Observed Conditions section of this
report. Photographs illustrating typical conditions encountered are presented in Appendix
A. Appendix B provides a layout of the marina showing the location and identification of the
piles included within the sample inspection. The results of the sample inspection are
summarized in tabular format in Appendix C. Table 1 presents the condition and details on
the inspected piling in the Bulkhead, Table 2 the inspected piling in Docs A-C and Table 3
the inspected float anchor piling in Floats D-F.

QUALIFICATIONS OF INSPECTORS

The investigation was conducted by a crew composed of professional and technical
personnel capable and experienced in both the underwater and topside inspection and
assessment of structural members. The personnel utilized on this project included the
following Echelon Engineering staff:

S.D. Sommerfeld, P.E.  Project Manager/Engineer - Diver
Licensed Professional Engineer - WA, AK, Guam
31 Years’ Experience in Marine Structures Inspection and Design

E.B. Vegsund, B.Sc. Marine Specialist/Biologist - Diver
B.Sc. in Marine Biology - Emphasis on Marine Biological Studies
41 Years’ Experience in Marine Structures Inspection

S.A. Vegsund Inspection Technician
15 Years’ Experience in Marine Structures Inspection

R.G. Provencher Inspection Technician - Diver
1 Years’ Experience in Marine Structures Inspection

Echelon
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RATING SYSTEMS

As is typical with structures in a fresh water environment, the damage to timber members is
primarily due to fungal decay or rot. However, other biological agents such as insects and
bacteria may contribute to the damage. For the purposes of this report, the term biological
degradation has been used to describe damage to a member that may be a combination
of one or more of these deteriorative agents. This type of damage may be evident as
surface erosion or internal section loss. For the inspected members, the combined loss of
cross-sectional area (i.e. damage) has been utilized along with engineering judgment to
determine the final member rating.

Throughout the discussion the overall condition of the members is described as good, fair
or poor in accordance with the following definitions:

e A member in good condition has no damage or has sustained only minor damage.

e A member in fair condition has sustained minor to moderate damage, but has no
evidence of overstressing.

e A member in poor condition has sustained major to severe damage that affects the
member’s load bearing capacity. This damage may be evident as advanced
deterioration, overstressing or breakage.

Piles

The condition of the individual piles is based on the overall damage noted along the length
of the member using visual inspection and augmented by the various testing techniques

described above. The pile condition has been expressed as a percentage of the remaining
cross-sectional area of the member. A breakdown of the rating classifications is as follows:

o 100% Remaining Cross-sectional Area / Rating Classification
(No damage or deterioration)

e 90% Remaining Cross-sectional Area / Rating Classification
(Minor damage or deterioration; 90-99% remaining area)

e 75% Remaining Cross-sectional Area / Rating Classification
(Moderate damage or deterioration; 75-89% remaining area)

e 50% Remaining Cross-sectional Area / Rating Classification
(Moderate-Major damage or deterioration; 50-74% remaining area)

e 25% Remaining Cross-sectional Area / Rating Classification
(Major damage or deterioration; 25-49% remaining area)

e 0% Remaining Cross-sectional Area / Rating Classification
(Destroyed; 0-24% remaining area)

Echelon
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Superstructure

The superstructure caps associated with the selected piles in the sample were subjected to
Level | visual examination. Level Il examination, including probing, and hammer sounding
were conducted at suspect areas along the length of the members as discussed above.
Areas of damage were identified and detailed information obtained, including the location
and quantification of any specific deterioration encountered. A breakdown of the
superstructure rating classifications is as follows:

Undamaged No significant damage or deterioration
(0-4% loss of cross section)

Light Damage Minor defects, No significant loss of capacity,
No observed overstressing
(5—24% loss of cross section)

Moderate Damage Moderate defects, Moderate loss of capacity,
No observed overstressing
(25-49% loss of cross section)

Heavy Damage Advanced deterioration, Significant loss of capacity,
Possible areas of overstressing,

May require additional structural evaluation
(50-100% loss of cross section)

OBSERVED CONDITIONS

The field investigation was conducted on May 18, 19, and 22, 2017. Weather conditions at
the time of the inspection were seasonably warm with clear skies and calm winds. The lake
level was reported by the USACOE Reservoir Control Center to be +21.84 feet (i.e. near
high pool). Water depths beneath the marina ranged from approximately 5 feet at the
bulkhead to approximately thirty-five feet at the northern end of the boathouses.
Underwater visibility ranged from 1 - 10 feet dependent on the water depths and the
turbidity caused by the inspectors disturbing the mudline sediments.

Bulkhead

The overall condition of the shoreward bulkhead was found to be fair / good although
significant damage was identified in several of the structural components. Close access to
several of the bulkhead piles and members was restricted or not possible due to the
presence of the floating docks or vessels moored tight alongside the bulkhead which
precluded close access. For this reason additional damage, which may be significant,
might be present and might not have been identified by this inspection. Refer to Appendix

Echelon
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A, Photos 1-14 for general information on the bulkhead and examples of some of the
specific deficiencies noted. Refer to Appendix C, Table 1 for the identification of the
inspected piles and details on any damage found. The findings of the bulkhead
investigation are as follows:

1.

The bulkhead was originally constructed with ~75 creosote treated timber soldier piles, a
large dimension horizontal wale near the top of the bulkhead, and vertical creosote
treated timber lagging. The bulkhead has undergone various generations of restorative
maintenance including the installation of 13 steel pipe piles as apparent replacement piles
for timber members that were likely damaged due to fungal decay.

The 13 steel pipe piles were found to be in good condition. They appear to be relatively
new with no evidence of any significant damage or deterioration found. Ten of these piles
were noted to be uncoated with only minor surface corrosion and three appear to have a
painted galvanized coating that is in good condition.

The 62 remaining piles within the bulkhead were found to be creosote treated timber
members. The overall condition of these piles was found to be fair with 12 piles, (16%
overall) found to have sustained heavy fungal/mechanical damage in their upper ~2 ft.
These heavily damaged piles were found throughout the bulkhead.

The overall condition of the vertical timber lagging appears to be good. No evidence of
perforations or openings, other than one discharge pipe location, was noted. No
evidence of hydraulic transport of fill materials from behind the bulkhead, such as visible
voids, sink holes or mounds of sediment in front of the bulkhead were observed.

The overall condition of the large dimension timber wale near the top of the bulkhead was
also observed to be fair to good. No evidence of gross damage or deterioration was
noted. In the most recently repaired section of the bulkhead (i.e. the western end
between Piles No. 66 — 75) a partial concrete beam has been poured to replace an
apparently damaged section of this large dimension timber wale. The concrete beam
appears to be in good condition. Refer to Photo No. 14.

Boathouses Dock A,Band C

The overall condition of the underdeck portions of Docks A, B and C was found to be good
although significant damage was identified in one of the examined piling. Refer to
Appendix A, Photos No. 15 - 22 for general information on the three dock and examples of
some of the specific deficiencies found. Refer to Appendix C Table 2 for the identification of
the inspected piles and details on any damage found. The findings of the investigation are
as follows:

Echelon
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The boathouses are constructed with creosote treated timber bearing piles. Untreated
timber batter piles were found in the deeper water sections of the structures. The
structural piles support the timber walkways that are located above the high water level of
the Ship Canal, as well as the roof over the covered moorages.

It is estimated that approximately 25% of the piles within the Boathouse Docks A, B and C
were included in the investigation. In total 115 piles located within the three structures
were inspected. The overall condition of the structural piles inspected was found to be
good. Ofthe 115 piles inspected 112 piles (97.3%) are rated in the undamaged
classification; One pile (0.9%) has been rated in the 90% classification; One pile (0.9%)
has been rated in the 75% classification; and one pile (0.9% has been rated in the 50%
classification. The pile rated in the lower 50% classification was of found to have
sustained significant biological damage (i.e. ~30% loss of section) in the wet dry zone,
(refer to Photo No. 21).

The overall condition of the batter piles was also found to be good. These piles are
connected to the vertical piles near the high lake level. The connection is covered with a
Seaform concrete encasement which encompasses the top of the batter pile and encircles
the vertical pile to which it is attached. The concrete at these connections were all found
to be intact, and no evidence of deterioration or damage was found in the piles beneath
the concrete encasement. One batter pile located on Dock C, Bent 18, Row 5 Batter
appears to have been originally secured to the Row 5 vertical pile above the current full
pool elevation. As shown in Photo No. 19, the batter pile sustained severe fungal section
loss at its top. This seems to indicate that at some point in the Marina’s history, all of the
original timber batter piling were connected above water to the vertical piling and that due
to significant fungal decay at the top connection, the upper damaged portion was
removed and the connection was made lower on the vertical pile using the Seaform
Jackets. Refer to Photo No. 20.

Inspection of the timber walkway pile caps associated with the inspected piling found
them to also be in generally good condition. However, several timbers were noted to
have sustained minor mechanical and/or fungal damage at their ends. Typically this
damage was restricted to less than 5% of the members section at the bolted connection
to the support piles. Refer to Photo No. 18. Minor defects were noted on the following
members:

e DockA Bent 23, W. End - 5% section loss in south timber
Bent 25, W. End - 2% section loss in north timber
Bent 25, Row 1 - 5% section loss on bottom of south timber

Echelon
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e DockC Bentb, E. End - 5% section loss
Bent 18, W. End — 5% section loss

Mooring Floats D,E and F

The overall condition of the submerged portions of Floats D, E and F was found to be good
although significant damage was identified in several of the structural components. Refer
to Appendix A Photos No. 23 - 38 for general information on the three mooring floats and
examples of some of the specific deficiencies found. Refer to Appendix C Table 3 for the
identification of the inspected piles and details on any damage found. The findings of the
investigation are as follows:

1.

Float D is constructed of a series of concrete pontoons secured together with timber
wales. It is chained to the bulkhead and fixed in-place by three creosote treated timber
float anchor piles. The overall condition of the float is fair. Evidence of significant fungal
deterioration was observed in several of the timber wales. Additionally, supplemental
floatation in the form of plastic barrels was noted under the shoreward portion of the float
from the south end to approximately Float Anchor Pile No. 1. It is unknown whether the
barrels are filled with air or with Styrofoam. The float was noted to be floating essentially
level but with variations in free board that ranged from a low of 6 inches (deck surface to
waterline) to a high of 10 inches. The float anchor piles which secure this float were found
to be in generally fair to good condition. However, two of the piles have sustained minor
abrasive section loss in the zone of lake level fluctuation.

Float E is of timber construction with floatation provided by a double stack of Styrofoam
filled vehicle tires. It is also chained to the shoreward bulkhead and is secured in place by
four creosote treated timber float anchor piles. The overall condition of the float is fair.
Although no evidence of significant mechanical or fungal damage to the framing timbers
was observed it appears that some of the floatation tires along the west side have gone
missing. The float was noted to have a visibly pronounced list with the east side of the
float noted to be significantly higher than the west. Measurements of the freeboard in the
area of most visible listing, (i.e. near Float Anchor Pile No. 2), were 19 inches on the east
side and 13 inches on the west side. Underwater inspection of the floatation tires in this
area revealed only one elevation of tire floats on the west side and the typical two
elevations of tires on the east side. Inspection of the float anchor piles which secure this
float found them all to be in good condition with no significant damage or deterioration
identified.

Float F is constructed of a series of concrete pontoons secured together with timber
wales. The float also has timber cross members located on the bottom of each pontoon.
These timbers are secured by long steel bolts. The float is chained to the bulkhead and

Echelon
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fixed in-place by one float anchor pile located at approximately mid-span and a five pile
dolphin located at the north end. All six piling are uncoated steel pipe piles. The overall
condition of the float is fair to good with the majority of the length of the float noted to be
visibly level with near even freeboard. However, at the northern end, the last two concrete
pontoons were noted to list significantly to the west. The second to last concrete pontoon
was found to have freeboard on the east side measured at 17 inches and the west side
measured at 12 inches. Similarly, the northern most pontoon freeboard was measured on
the east side at 14 inches and on the west side at 9 inches. Inspection of the float anchor
piles which secure this float found them all to be in generally good condition with no
significant damage or deterioration and only minor surface corrosion.

SUMMARY

This project, which covered a sampling of the piles and associated superstructure
components within the Salmon Bay Marina, found the overall condition of the inspected
members to be fair / good. Nevertheless significant damage was identified in a number of
the structural components throughout the facility.

Bulkhead

The overall condition of the shoreward bulkhead was found to be fair / good although
significant damage was identified in several of the structural components. Of the 75 piling
within the Bulkhead, a total of 13 piles were found to have been replaced with newer steel
pipe piles. These steel piles were noted to be in good condition. Twelve of the remaining 62
original creosote treated soldier piles were found to have sustained significant damage in
their upper approximately 2 feet. We recommend that these piles be evaluated for
maintenance or replacement. Inspection found no significant damage to the vertical timber
lagging or to the large dimension timber located near the top of the wall was noted.
Additionally, no evidence of any loss of fill material from behind the bulkhead was visibly
apparent, such as voids, openings in the wall or mounds of material on the mudline adjacent
to the bulkhead.

Close access to several of the bulkhead piles and members was restricted or not possible
due to the presence of the floating docks or vessels moored tight alongside the bulkhead
which precluded close access. For this reason additional damage, which may be significant,
might be present and might not have been identified by this inspection.

Boathouses Dock A,B and C

The overall condition of the underdeck portions of Docks A, B and C was found to be good
although significant damage was identified in one of the examined piling. Of the 115 structural
piles inspected within Boathouse Docks A, B and C, 114 piles (99.1%) were found to be in

Echelon
Engineering



2517-TXT.doc
Page 10

overall good condition. Only one pile was noted to have sustained any significant damage
which was noted to be fungal decay in the wet/dry zone resulting in an approximate 30% loss
of section. Similarly the inspected cap timbers were found to be in generally good condition
with only minor mechanical and/or fungal damage found in the ends of a several timbers.

Mooring Floats D, E and F

The overall condition of Mooring Floats D, E and F is fair with the condition of Float F noted
to be slightly better than that of Floats D and E. Although the inspected piling and floats
were found to be in generally fair to good condition, evidence of differential freeboard was
noted on all three floats.

We recommend that the specific members identified to have sustained damage be
evaluated for repair or replacement and that periodic routine inspection of the entire facility
be carried out to monitor the condition of the marina. Per the American Association of Civil
Engineers guidelines, facilities such as this are recommended for re-inspection of the piles
and superstructure elements on a three to six year interval. Such inspections will identify
specific members that may require maintenance in order to ensure the safe continued
operation of the facility during the remaining years of desired service.

It has been a pleasure to have assisted you with this project. Should you have any
questions concerning this report, or if we can assist you further in the evaluation of the
marina structures, please do not hesitate to contact our office.

Yours Truly,
Echelon Engineering, Inc.

 Shelley D. Sommerfeld, P.E.
President

SDS:jds
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PHOTO No. 1: Salmon Bay Marina, East End of Bulkhead, Looking East — Note
the walkway for A Dock which spans over the eastern end of the
bulkhead.

SEA-MAR

Bulkhead

PHOTO No.2: B Dock, Looking South — Note the vessels moored alongside
the bulkhead at the south end of B Dock. The piles in this
section of Bulkhead between A Dock and B Dock are numbered
1-13 from the east.
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PHOTO No. 3:

Bulkhead Pile No. 3 -
Note the screwdriver
inserted into a split,
near the top of the
pile. Level Il
examination found
extensive fungal and
mechanical damage
in the upper
approximate 2 feet of
the pile.

PHOTO No. 4: Bulkhead Pile No. 4,
Looking West — Note the
extensive fungal and
mechanical damage in
the upper approximate 2
feet of the pile.
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PHOTO No.5: Bulkhead Pile No. 17 - This pile which is located just west of the
access walkway to B Dock. Inspection found it to have
sustained ~90% loss of section in the upper approximate 2 feet
due to fungal decay.
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PHOTO No. 6: Bulkhead Pile No. 23, Looking East — Note the diver inspecting this pile
which is located near the midpoint between B Dock and C Dock. Level Il
examination found ~50% fungal and mechanical damage and section
loss in the upper approximate 2 feet of the pile.
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PHOTO No.7: Bulkhead Piles No. 30-32, Looking East — Note the newer
concrete filled steel pipe piles installed to replace older,
apparently damage timber piles. The access walkway for C
Dock is visible in the background.

PHOTO No. 8: Bulkhead Pile No. 31, Looking West — Note the good condition of the
painted steel coating on this steel pile, which was found to be intact with
areas of minor surface corrosion. Also note the typical good condition of
the creosote treated vertical timber lagging behind the pile.

Echelon
Engineering




17-2517, Salmon Bay
Page A-5

PHOTO No.9: Bulkhead Pile No. 31, Looking West — Note the good condition
of the painted steel coating on this steel pile at the mudline.
Also note the typical good condition of the creosote treated

vertical timber lagging.

PHOTO No. 10: Bulkhead Pile No. 40 — Note the construction detail change at Pile No. 40
(arrow) with horizontal wales installed offshore of the original vertical timber
lagging (foreground). Access to the inspection of Pile 41-45 was restricted

due to the horizontal timbers at this location west of C Dock.
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PHOTO No. 11: Bulkhead Piles No. 46-47, Looking South — Note the
screwdriver inserted into an area of heavy fungal deterioration
(~90% loss) at the top of Pile No. 46. Also note the good
condition of Pile No. 47.

PHOTO No. 12: Bulkhead Piles No. 47-56, Looking South — Note the corner at the
south end of the bulkhead shown in Photo No. 11, indicated by the
arrow. Cursory observation of the floatation beneath the adjacent
boathouse (NIS) found that it is supported by unencapsulated
Styrofoam that is heavily deteriorated.
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PHOTO No. 13: Bulkhead Pile No. 62, Looking South — Note the inspector
examining this pile which has sustained ~90% section loss at its
top due to fungal decay. Also note the chain around the pile
that secures the southern end of Float E.

Piles No. 65 & 66

PHOTO No. 14: Bulkhead Piles No. 65-68, Looking West — Note Piles No. 65 (timber)
and 66 (steel). Pile No. 66 is the eastern most of 10 recently installed
steel pipe piles. Also note arrow indicating the poured in place concrete
cap above the vertical timber lagging in this area.
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PHOTO No. 16:
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