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Introduction 
This memo is in response to fire damage that occurred on the Port Orchard Marina D Dock on October 7, 2020. 
The initial structural integrity assessment was documented in reference A. The purpose of this report is to develop 
a concept design of the required repair effort and a construction cost estimate for insurance claim purposes. The 
fire site with potentially damaged areas is identified below in Figure 1: 

 

Figure 1 - Vicinity Snapshot of the Damage Location 

Damage Observations and Repair Strategies 
Per Reference A, the resulting fire involved fuel – both gasoline and kerosene were present on the vessel. 
According to reports by the fire department at the scene, a propane tank on the vessel also caught fire causing a 
hot fire ball, which spread towards the stern of the vessel, and burned approximately 20 minutes before it could 
be extinguished, completely destroying the vessel at berth D-27 and causing damage to vessels moored in the two 
adjacent finger float berths (D-29 and D25) on both sides of the subject vessel. As observed on two site visits (9 
October and 26 October), the fire did not cause any visible damage to any of the infrastructure on or on the other 
side of the main float, except minor discoloration of the lid on the spill kit box at the head of the finger float on 
the side of the hottest area of the fire. 

Although the underlying steel members are not deformed, the temperature caused by the fire was high enough 
to melt the galvanizing off both columns along the affected waler, as noted in Figures 2 and 3 below: 
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Figure 2 - Inner Roof Column Foundation 

 

Figure 3 - Outer Roof Column Foundation 

Additionally, it would appear that the roof also reached high temperatures as there is an area of roof panels that 
have compromised coatings, and two roof purlins that also appear to have damaged galvanizing, shown in Figure 
4 and 5 below: 

Figure 4 - Damaged Roof Area Figure 5 - Purlin Galvanizing Damage 

It was noted that the configuration of the D Dock and the member sizing of the Roof columns were not consistent 
with the approved design in reference B.  In review of reference C, which included the redesign of both the piling 
configuration and the roof structure, the new sizing of the columns and purlins could be determined to be 4” X 4” 
X 1/8” columns and 8” X 2.5”” X 14 GA purlins and are assumed as installed.  It will be important for the contractor 
to verify the member sizing and wall thicknesses to ensure that the proper replacement shape is installed during 
the repair.  

While, as reported in Reference A, there is no visible deformation of the two affected steel 4” X 4” X 1/8” roof 
columns or the two affected 8” X 2.5”” X 14 GA purlins, it is not cost effective nor an advantage to the Port of 
Bremerton to attempt to simply repair the coatings on these members, since this type of repair would not have 
an equivalent life cycle of new galvanized steel replacements. An additional factor that incentivizes replacement 
is that the roof panels for this entire section of roof over berths D-25 and D-27 will need to be replaced as well 
because the coatings on these roof panels were compromised by the high temperatures, and replacement with 
new panels will be cheaper than cleaning. preparing and repainting the existing panels. Since this roof panel repair 
work will require shoring and most likely scaffolding, it will be approximately the same cost for either coating 
repair or replacement of the structural members and roof panels with new. Replacing all with new also eliminates 
quality control concerns that can influence the life cycle for repaired coating systems. The 3.5” X 4” metal gutter 
on one of the columns must also be replaced. 
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The concrete float was carefully inspected for cracks that could have developed due to the high temperatures. No 
cracks were found in any of the concrete surfaces. The damaged 5 1/4” X 9” waler, showed only surface damage 
due to the fire and still has nearly 100% of its original strength. Unfortunately, there is no way to repair the walers, 
so replacement is necessary. The existing cleats can be reused and re-installed on the new waler in the same 
positions. The 32-foot-long section of main waler and the 82” end waler must be replaced, as it is a requirement 
of the original design that the walers be continuous members (See Figures 6 and 7 below). 

Figure 6 - First Damaged Column Figure 7 - Second Damaged Column 

The fire curtains on one side of the boat house are destroyed and must be replaced (See Figure 8). 

 

Figure 8 - Damaged Fire Curtains 
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Construction Cost Estimate 
Based on the above inspection results and analysis, while there was no damage that impaired the structural 
integrity to the concrete or roof structure over berths D-25, D 27 and D-29, several components of this section of 
D Dock will need to be replaced to restore the full use of these berths in the future. The detailed repair plan 
described above is reflected in the repair cost estimate, included in Attachment 1, for restoration of the fire 
damaged areas. This estimate assumes that it will be carried out under a construction contract, and that the 
contract will need include a contingency for potentially unforeseen damage that could be uncovered during 
demolition. Since every component would be replaced like in kind, there does not appear to be a need for a formal 
design of the repairs, however, scaffolding and shoring design may be required.  The Construction cost estimate, 
including required design costs are $98,000. 
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Attachment 1 

ROM Cost Estimate
A R T    A N D E R S O N    A S S O C I A T E S

SCOPE OF WORK:        
SCOPE OF WORK:        
Replace damaged columns, gutter and purlins, repair any damaged column/purlin connections, replace timber waler, Remove and replace roof panels

LS = Lump Sum Allowance value used

LINE ITEMS

Mobilization
Barge w/crane Rental and Crew
Setup temporary structural shoring
Inspect connections, remove if necessary
Remove 2 Columns 
Remove I gutter
Remove 2 Purlins
Remove waler 5.25"X9"X32', inspect rods and concrete
Remove end waler 2.25"X9"X82", inspect concrete
Remove roof panels
Install new end waler and waler w/ re-installed cleats
Install new 4"X4" columns, reconnect to existing structure
Install 2 New Purlins
Install New Gutter
Innstall new Roof Panels 32'X36'
Innstall new Fire Curtails 22'X32'

Demobilize

GENERAL CONDITIONS ITEMS

CONTINGENCY

CONSTRUCTION  COST  TOTAL 

GRAND TOTAL 

FWPOB103.005
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Exhibit A 
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 TECHNICAL 
MEMORANDUM 

Date: October 29, 2020 AAA Ref: FWPOB103.005 

To: James Weaver Client Ref:  

Cc: Brian Robinson 

From: Patrick Vasicek, P.E., Art Anderson Associates 

Subject: Initial Assessment of Fire Damage at Port Orchard Marina D Dock 

References 
A. Washington Boat Accident Report, Kevin Conner dated 07 October 2020 

Introduction 
This memo is in response to fire damage that occurred on the Port Orchard Marina D Dock on October 7, 2020. 
The damage occurred when a fire broke out on a private vessel in the vicinity of berth D-27.  Art Anderson 
conducted an initial visual assessment on 9 October 2020, but the site was closed due to investigation by the Fire 
Marshall.  However, we did not observe any overtly visible structural damage to warrant discontinuing use of the 
other berths inside the boat house.  Art Anderson returned on 26 October to carry out a more detailed 
investigation of damage at the site in support of preparation of a construction cost estimate for the needed 
repairs. The fire site with potentially damaged areas and vessel are identified below:



830 Pacific Avenue, Bremerton, WA 98337  |  360-479-5600  |  www.artanderson.com 

 
Figure 1 - Vicinity Snapshot of the Damage Location 

 

 
Figure 2 - Photo of Damaged Vessel 

Preliminary Damage Observations 
Per Reference A, the resulting fire involved fuel – both gasoline and kerosene were present on the vessel.  
According to reports by the fire department at the scene, a propane tank on the vessel also caught fire causing a 
hot fire ball, which spread towards the stern of the vessel, and burned approximately 20 minutes before it could 
be extinguished, completely destroying the vessel at berth D-27 and causing damage to vessels moored in the two 
adjacent finger float berths (D-29 and D25) on both sides of the subject vessel. As observed on both site visits, the 
fire did not cause any visible damage to any of the infrastructure on or on the other side of the main float, except 
minor discoloration of the lid on the spill kit box at the head of the finger float on the side of the hottest area of 
the fire. 

The purpose of this report is to document the structural integrity of the marina infrastructure in the vicinity of the 
fire to determine if there is a need to evacuate the berths under the affected boat house. 

Although the underlying steel member is not deformed, the temperature caused by the fire was high enough to 
melt the galvanizing off both columns along the affected waler, as noted in the below photos: 

 
Figure 3 - Inner Roof Column Foundation 

 

 
Figure 4 - Outer Roof Column Foundation 

Additionally, it would appear that the roof also reached high temperatures as there is an area of roof panels that 
have compromised coatings, and two roof purlins that also appear to have damaged galvanizing, shown below: 
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Figure 5 - Damaged Roof Area 

 

Figure 6 - Purlin Galvanizing Damage 

As stated in the American Institute of Steel Construction (AISC) steel solutions center: “It should be kept in mind 
that steel is born in a melting process that is significantly hotter than any building fire. Significant residual stresses 
are therefore present in all newly manufactured steel members.  A general rule of thumb reads: ‘If it is still straight 
after exposure to fire – the steel is OK.’  Straightening techniques are also available for steel members that have 
been misaligned after fire exposure.” It is important to note that steel melts at 2,500 – 2,800 degrees Fahrenheit. 

Since the galvanizing on the foundations of the two affected columns was melted into puddles at the base of each 
column, we know the temperature at that location was at least 420 degrees Celsius (787 degrees F), but there was 
no evidence of deformation of the 4”x 4” steel columns.  Similarly, temperatures approaching 420 degrees Celsius 
were most likely reached at the roof, but there was also no evidence of deformation of the steel purlins themselves 
via visual observation.  In line with the above AISC guidelines, since there is no deformation of the steel shapes, 
the temperature was not high enough to have any effect on the structural strength of the underlying steel. 

The concrete float was carefully inspected for cracks that could have developed due to the high temperatures.  
No cracks were found in any of the concrete surfaces.  The damaged 5 1/4” X 9” waler, showed only surface 
damage due to the fire and still has nearly 100% of its original strength.  The cleats and roof columns remain 
securely bolted down.  The fire curtains on one side of the boat house are destroyed and are no longer protecting 
the boat house on the other side. 

Additionally, with respect to the soot accumulated on the underside of the roof panels over berths D-25 and D-
27, it expected that this residue is nearly 100% carbon black, with very few other constituents at extremely low 
concentrations.  It is not expected that this soot presents any corrosion risk to boats below these affected panels. 

Initial Structural Recommendations 
Based on the above inspection results and analysis, berths D-25, D 27 and D-29 showed no structural defects or 
damages that would prevent continued use of this section of the Port Orchard Marina.  A detailed repair plan and 
repair cost estimate for restoration of the fire damaged areas is being developed and will be submitted in the next 
report. 
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Exhibit B 
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Exhibit C 

 




























































