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1. Public Comment 
 

2. Review of the May 2, 2016 meeting notes 
 

3. Launch Trailer Options – Information  
 

4. Fuel Pricing Formula – Discussion 
 

5. General Update 
 

6. Marina Advisory Committee Comments   
 

7. Next Meeting – July 11, 2016  
 
8. Adjourn 

      



April 2016 Occupancy  
Based upon Marina Program Reports 

 

Permanent Moorage 

Dock Total Slips Total Occupied Total Vacant Percent 
Occupied 

A 54 46 8 85% 
B 82 73 9 89% 
C 55 52 3 95% 
D 85 44 41 52% 
E  71 55 16 77% 

Totals 347 270 77   
• There were 13 more slips occupied in April than in March. 
• The permanent moorage docks were 78% occupied.  

o +4% compared to March. 
+3% compared to April 2015. 
 

Conditional Moorage 

Dock Total Slips Total Occupied Total Vacant Percent 
Occupied 

G 16 12 4 75% 
F  52 37 15 71% 
S  8 8 0 100% 
Totals 76 57 19  

• There were 8 fewer slips occupied in April than in March. 
• The conditional moorage docks were 75% occupied.  

o -11% compared to March. 
o +13% compared to April 2015. 

Overall Summary 

• The combined permanent and conditional moorage marina docks were 77% occupied in April.  
o +1% compared to March. 
o +5% compared to April 2015. 

• The average percentage of occupancy on each dock was 81% in April.                                                                                                                                                           
o +2% compared to February. 
o +6% compared to April 2015. 



REVIEW  OF  M EETING  

NOTES  

 

May 2, 2016 

  



City of Oak Harbor         May 2, 2016 
Marina Advisory Committee                    7:00 p.m. 
Regular Meeting Agenda        Oak Harbor City Hall     
  
  
Roll Call:  Mr. Hulett __X__  Mr. J. Jones __X__ Mr. Abdel-Monem _X _ Mr. Malmgren ____ Open 
Position ____ 
 
Staff:  Steve Powers 
 
Public: Byron Skubi 
 
1. Public Comment: 

None. 
 
2. Review of the April 4, 2016 Meeting Minutes: 

Approved as written.   
 

3. Whidbey Island Launch Options – Discussion 
Mr. Hulett introduced the agenda item and asked how important the hoist was for Race 
Week. Mr. Skubi stated that 10% of entrants need the hoist (7 out of 70 boats).  Some 
participants will be lost because of the hoist.  Mr. Powers presented the agenda item.   
 

Discussion 
The Committee discuss the viability and cost of the various options and came to a consensus 
that reimbursement of moorage fees not-to-exceed $150 was the best option. 

Action 
A motion was made to move forward with the reimbursement model with a not-to-exceed 
cost of $150 per boat for Race Week 2016. 
The motion was voted on and approved unanimously. 
 

4. Hoist Repair Options – Discussion 
Mr. Powers presented the agenda item and reviewed the identified structural issues.  In-house 
estimate for repair is $200,000.  The options are: purchase a travel lift/trailer, don’t repair the 
hoist, or repair the hoist.  Mr. Powers suggested considering whether the hoist should be 
repaired first. 

 
Discussion 

The Committee discussed about different types of travel lift/trailers and viable options for 
using the ramp and not using the hoist deck, options for funding the project, just repairing the 
head end, the first 30 feet, so that a boat could be lifted up off a trailer.  Mr. Powers will ask 
the consultants about just repairing the first 30 feet. 
 

Action 
A motion was made to not repair the entire hoist and explore preserving the overland portion 
of the hoist.  The motion was voted on and approved unanimously. 
 
 
 



5. General Update: 
• Traffic access lane – Mr. Powers reported that he spoke with the City Engineer and asked if 

staff time could be allocated to examining the issue and he has done so.   
 

6. MAC Comments:  
• Asked for an update on the traffic backup getting into the marina.  The City Engineer is 

aware of the issue and will be assigning someone to look into the options. 
• Hydro Races are back on for August 13 and 14.  The intent is to have the pits at Flintstone 

Park and have minimal impact on the Marina. 
• Suggested sending a thank you letter to Bob Nelson for his service on the Marina Advisory 

Committee to be signed by the Mayor. 
• Need to have someone volunteer for running for the election of co-chairperson at the next 

meeting, J.J. volunteered and it will be added to the next agenda. 
• Discussed Marina finances and the possibility of asking the Finance Director to prepare a 

profit and loss statement for the Marina quarterly or at least annually 
 

7. Next regular meeting— June 6, 2016  
 

8. Adjourn 
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 City of Oak Harbor 
Oak Harbor Marina 

Memo 
To: Marina Advisory Committee 

From: Chris Sublet, Harbormaster 

CC: Steve Powers, Director Development Services 

Date: 6/6/2016 

Re: Boat Launch Options - Information  

During the May 2, 2016 Marina Advisory Committee meeting the Committee members made a 
recommendation to not repair the hoist.  The Committee did determine that a method for the marina to 
launch and retrieve boats is necessary and beneficial to marina tenants and guests. The Committee asked 
staff to look into which options were available that may work with our unique launch ramp.   
 
Staff has explored several options and has identified three options that may work well with the marina’s 
launch ramp.  These options are listed in the table below and include a hydraulic trailer, large forklift and a 
Conolift Sling Hoist. The table also includes information on a “yard truck” to pull the trailer type options.  The 
options are not listed in any particular order. 
 

Item Attachment  Estimated Cost Notes 
Hydraulic Trailer A $60,000- $100,000 • Similar to what Mariners 

Haven currently uses. 
• May be limited to using only 

at higher tides. 
• Self-propelled models are 

available for an additional 
cost. 

• May require a section of the 
hoist to be repaired to lift 
boats to and from their road 
trailers. 

Forklift B $130,000 - $275,000 • May be limited to using only 
at higher tides. 

• May require a trained or 
skilled operator. 

• May require a section of the 
hoist to be repaired to lift 
boats to and from their road 
trailers. 

Conolift Sling Hoist C $32,000 - $61,000 
(base price) 

• May be able to use at any 
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tide. 
• May be able to transfer 

boats to and from their road 
trailers. 

• Self-propelled models are 
available for an additional 
cost. 

Yard Truck D $35,000 • May require a Washington 
CDL. 

 
There may be some additional expenses involved with blocking and securing boats.  These additional 
expenses may include boat stands, dunnage, chains and staff time to perform the actual hauling and 
blocking. 
 
Staff will keep the Marina Advisory Committee updated as we work through the potential solutions and visit 
marinas and boat yards that use the different options. In order for the Committee members to make the 
best recommendation possible, they will be invited to visit the sites using the various options. 
 
If you have any questions, please do not hesitate to contact Chris Sublet at (360)279-45676. 
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Attachment  A



Attachment  A



Attachment  B



Attachment  B



Attachment  B



Attachment C
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 City of Oak Harbor 
Oak Harbor Marina 

Memo 
To: Marina Advisory Committee 

From: Chris Sublet, Harbormaster 

CC: Steve Powers, Director Development Services 

Date: 6/6/2016 

Re: Fuel Pricing Formula Review - Discussion 

At a recent Marina Advisory Committee meeting the Committee members questioned if the fuel pricing 
formula put into place in 2012 is still competitive and fully covers all costs associated with the selling of fuel. 
They have asked that the pricing formula be revisited and added to an upcoming Marina Advisory 
Committee meeting agenda.   
 
The current fuel pricing formula is a flat rate formula that includes the cost, delivery fee (gas only) and tax 
(diesel only).  The price of fuel is only changed when a delivery is received. 
 
Diesel formula: 
 
(Cost+ $0.40) X 1.087(tax) = retail price per gallon 
 
Gas formula: 
 
Cost + $0.40 +$0.03 (delivery fee) = retail price per gallon 
 
The Marina currently offers two discounts on fuel.  The first discount is $0.05 per gallon, for purchases over 
100 gallons and is available for both marina tenants and guests.  The second discount is $0.20 per gallon, 
up to the amount paid for the first night of guest moorage and is only available to marina guests. 
 
The tables below displays fuel sale information for 2014 and 2015.  The “Cost” column only displays the 
cost of fuel (based on the actual invoices), and does not include fuel pump maintenance, fuel dock 
maintenance or the cost of staff time to monitor the fuel sale. 
 
       Diesel 

Year Revenue Cost Gallons Sold 
2014 $259,830.10 $226,153.60 77,291 
2015 $231,857.77 $187,923.37 109,746 

 
       Gas 

Year Revenue Cost Gallons Sold 
2014 $135,613.60 $119,272.81 31,675 
2015 $125,162.86 $105,715.91 36,612 

 



FUEL PRICE SURVEY 5/17/2016

Marina Phone # Gas Diesel Website

OLYMPIA

Olympia Boston Harbor Discount for purchases using cash or 

check when purchasing 100+ gallons, or members of the Olympia YC 

or BoatUS. Gas is ethanol free.

360-357-5670 $3.00 $3.50 www.bostonharbormarina.com

SOUTH PUGET SOUND

Jarrell's Cove Marina Quantity disocounts available. Gas is ethanol 

free.

360-426-8823 $4.08 $3.50 

Fair Harbor Marina - Grapeview 360-426-4028 $3.25 No 

Diesel

www.fairharbormarina.com

TACOMA AREA

Tacoma Fuel Dock Gas is ethanol free. 253-383-0851 $2.94 $1.97 http://cbmsi.com/fuel.htm
100-199 Gal. $2.89 $1.92 

200-499 Gal. $2.84 $1.87 

Over 500 Gal $2.82 $1.85 

Foss Harbor Marina 253-272-4404 $3.01 $2.07 

Narrows Marina Discount of 2% for cash. Gas is ethanol free. 253-564-3032 $3.61 $2.40 

HOOD CANAL

Brinnon Pleasant Harbor Gas is ethanol free. 360-796-4611 $3.91 $2.81 www.pleasantharbormarina.com

Hood Canal Marina* 360-898-2252 N/A N/A

SOUTH SEATTLE/DES MOINES

Des Moines Gas is ethanol free. 206-824-5700 (Ext #3) $2.95 $1.86 www.desmoineswa.gov

SEATTLE

Elliott Bay Quantity disocounts available. Gas is ethanol free. 206-282-8424 $3.68 $2.57 www.elliottbaymarina.net

Morrison’s Northstar Marine

(Lake Union) Gas is ethanol free.

206-284-6600 $3.99 $3.27 

Seattle Boat Newport 425-641-2090 $3.98 $3.38 www.seattleboat.com

NEW! Diesel happy hour, Mon-Thu 0800-1400, $1.96/gal

Yarrow Bay (Kirkland) (Ext #4) Gas is ethanol free. 425-822-6066 $4.24 $3.80 www.yarrowbaymarina.com/

Kenmore North Lake Marina Supreme available, both grades 

ethanol free.

425-482-9465 $3.72/$4.17 No 

Diesel

www.northlakemarina.com

Shilshole Gas is ethanol free. 206-783-7555 $3.79 $2.69 www.portseattle.org

Covich-Williams 10¢/gal discount for cash and check; ask about 

quantity discounts. Gas is ethanol free.

206-784-0171 $3.36 $2.26 www.covichwilliams.com



BREMERTON/PORT ORCHARD/POULSBO

Bremerton/Port Orchard Gas is ethanol free. 360-876-5535 (Ext #2) $2.86 $1.97 www.portofbremerton.org

Port of Brownsville Gas is ethanol free. 360-692-5498 $2.95 $1.90 www.portofbrownsville.org

Port of Poulsbo 360-779-3505  (Ext #3) $3.40 $2.30 www.portofpoulsbo.com

Port of Kingston Gas is ethanol free. 360-297-3545 $3.09 $1.99 www.portofkingston.org

NORTHWEST PUGET SOUND

Port Ludlow 5¢/gal discount for cash. Gas is ethanol free. 360-437-0513 $3.00 $2.13 www.portludlowresort.com

360-385-7031 $3.85 $3.06 www.portofpt.com
100-499 Gal. $3.80 $3.01 

500-999 Gal. $3.75 $2.96 

Over 1,000 Gal. $3.70 $2.91 

JUAN DE FUCA STRAIT

Port Angeles Boat Haven Additional discount for cash or quantity 

purchase. Discount for cash purchases.

360-457-4505 $3.34 $2.83 www.portofpa.com

360-417-3440 $2.81 $2.15 www.portofpa.com

NORTH PUGET SOUND

Port of Edmonds 425-775-4588 (Ext 

#230) 

$2.95 $2.39 www.portofedmonds.org

Port of Everett Gas is ethanol free. 425-259-6001 $3.29 $2.69 www.portofeverett.com
200-999 Gal. $3.24 $2.64 

WHIDBEY ISLAND

Coupeville*  5¢/gal discount for 100+ gallon; 10¢/gal discount for 

1000+ gallons.

360-678-3625 N/A N/A

360-279-4575 $3.23 $1.93 www.whidbey.com/ohmarina

Over 100 Gal. $3.18 $1.88 

DECEPTION PASS

Deception Pass (mid-grade) 360-675-5411 $3.65 $3.10 

SWINOMISH CHANNEL

La Conner Landing Marine Services Gas is ethanol free. 360-466-4478 $3.75 $2.80 www.laconnermarina.com
100-249 Gal. $3.73 $2.78 

250-499 Gal. $3.71 $2.76 

Over 500 Gal. $3.69 $2.74 

FIDALGO ISLAND

360-293-0694 $3.36 $2.44 www.portofanacortes.com

100 Gal. Disc. $3.28 $2.36 

360-293-8200 $2.79 $1.93 
Over 100 Gal. $2.76 $1.90 

Anacortes Skyline Gas is ethanol free 360-293-5134 $3.24 $2.43 
Over 100 Gal. $3.21 $2.40 

Oak Harbor Marina Gas is ethanol free. NEW! Stay in guest 

moorage and get .20/gallon discount up to first night cost of 

moorage.

www.marinesc.com/yard/anac

ortes

Anacortes Marine Servicenter  Discount on diesel over 100 

gal.

www.skylinemarinecenter.com

Port Townsend (Fish n’ Hole) Additional discount for cash or 

check purchase. Gas is ethanol free.

John Wayne Marina (Sequim) Gas is ethanol free.

Anacortes Cap Sante Over 100 gal. ask at dock about discounts. 

Gas is ethanol free.



BELLINGHAM

Harbor Marine Fuel (Squalicum Shell) 10¢/gal discount for 

cash/check.

360-734-1710 $3.06 $2.32 www.portofbellingham.com

NORTHEAST PUGET SOUND/DRAYTON HARBOR

Blaine Marina Discount on diesel over 50 gal. Gas is ethanol free. 360-332-8425 Permanently Closed www.portofbellingham.com

Semiahmoo Marina Gas is ethanol free. 360-371-0440 (Ext #0) $2.99 $1.99 www.semiahmoomarina.com
100-299 Gal. $2.89 $1.89 

Over 300 Gal. $2.79 $1.79 

POINT ROBERTS

Point Roberts Marina 2% discount for cash; 2% over 100 gallons; 

4% over 1000 gallons

360-945-2255 $3.27 $2.47 www.pointrobertsmarina.com

SAN JUAN ISLANDS

Blakely Island Marina (closed for the season) 360-375-6121 $0.00 $0.00 

Lopez Islander 360-468-2233 $3.45 $2.93 www.lopezislander.com
100 Gal. $3.40 $2.88 

Port of Friday Harbor 360-378-3114 $3.32 $2.77 www.portfridayharbor.org
100-299 Gal. $3.30 $2.75 

300-499 Gal. $3.28 $2.73 

Over 500 Gal. $3.26 $2.71 

Deer Harbor Marina 360-376-3037 $3.29 $2.41 www.bellportgroup.com

Roche Harbor* 360-378-2155 N/A N/A www.rocheharbor.com
100-299 Gal. 

300-499 Gal. 

Over 500 Gal. 

KETCHIKAN, AK

Petro Marine Gas is ethanol free / Diesel Price does not include tax 907-225-2106 $2.53 $2.19 www.ketchikanmarina.com

50-99 Gallons $2.50 $2.16 

100-399 Gallons $2.47 $2.13 

Anderes Oil over 50 gal, 3c discount 907-225-2163 $2.53 $2.15 www.anderesoil.com

*Prices adjusted to include taxes not included in the quoted pump price.

**PLEASE NOTE: N/A indicates we were unable to reach anyone at time of call for pricing, but fuel is 

available.
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The current price of fuel at the Marina is $1.93 for diesel  and $3.23 for gas which according to the “Fine 
Edge” survey (attachment A) appears to be fairly competitive with the surrounding marinas.  It should be 
noted that some of the diesel prices listed in the survey include tax and some do not.   
 
Staff seeks the Marina Advisory Committee’s thoughts on this issue. 
 
If you have any questions, please do not hesitate to contact Chris Sublet at (360)279-45676. 
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Executive	Summary		

Moffatt & Nichol (M&N) was retained by the City of Oak Harbor (City) to perform a waterfront facility 

inspection and condition assessment of the F‐Dock Breakwater in Oak Harbor, Washington. A recent storm 

caused damage to the breakwater, and the City’s objective is to assess and repair the damaged breakwater.  

The City observed two damaged areas of the breakwater, identified as Floats 8/9 and 10/11. To assess the 

damage and investigate other potential damage, the scope of work included both an above‐water and 

underwater inspection of the breakwater. The above‐water and underwater inspection methodology was 

based on the American Society of Civil Engineers (ASCE) Manuals and Reports on Engineering Practice 

Number 130, "Waterfront Facilities Inspection and Assessment", 2015 Edition (ASCE 130). The observations 

noted in the field were analyzed to develop a condition assessment rating for the structure and to determine 

repair recommendations and associated repair costs. 

The breakwater is approximately 940 feet long and consists of a timber wave attenuator attached to the 

F‐Dock concrete floating docks. There are twenty‐six 18‐inch diameter steel guide piles supporting the 

breakwater. The mudline under the breakwater is approximately ‐8 feet Mean Lower Low Water (MLLW). 

The breakwater’s wave attenuator consists of timber panels that extend approximately six feet below the 

waterline. 

An overall Condition Assessment Rating (CAR) was assigned to the breakwater as well as the structural 

system and miscellaneous appurtenances. The CARs are based on the findings of the field observations. The 

condition assessment scale includes the following six categories: Good, Satisfactory, Fair, Poor, Serious, and 

Critical. Descriptions of the six CARs are provided in Appendix B.  

Overall, the Breakwater is rated as “Fair”. All primary structural elements are sound, but minor to moderate 

defects and deterioration are observed. Localized areas of moderate to severe deterioration are present but 

do not significantly reduce the structural capacity. Repairs are recommended but the priority of the 

recommended repairs is generally low unless otherwise noted.  

The structural system is rated as “Fair” due to the widespread corrosion on the steel walers and the 
widespread corrosion and section loss on the guide pile hoop frames.  

The miscellaneous appurtenances are rated as “Good”. No defects were observed and no repairs are 
recommended. 

Repair recommendations are provided and the rough order of magnitude total construction cost of those 

repairs is $230,000. The construction costs do not include engineering design services, environmental 

permitting, and construction administration. Note that the observations and findings used to develop the 

costs have inherent limitations and actual repair quantities and costs may be significantly different 

depending on the condition of those portions of the structure and when the repairs are performed. 
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1. Introduction	
1.1. Objective	

Moffatt & Nichol (M&N) was retained by the City of Oak Harbor (City) to perform a waterfront facility 

inspection and condition assessment of the F‐Dock Breakwater in Oak Harbor, Washington. A recent storm 

caused damage to the breakwater, and the City’s objective is to assess and repair the damaged breakwater.  

The City observed two damaged areas of the breakwater, identified as Floats 8/9 and 10/11. To assess the 

damage and investigate other potential damage, the scope of work included both an above‐water and 

underwater inspection of the breakwater. The observations noted in the field were analyzed to develop a 

condition assessment rating for the structure and to provide repair recommendations and associated repair 

costs. 

1.2. Project	Background	

1.2.1. Facility Description 

The breakwater is approximately 940 feet long and consists of a timber wave attenuator attached to the F‐Dock 

concrete floating docks. There are twenty‐six 18‐inch diameter steel guide piles supporting the breakwater. 

The  individual  concrete  float modules  are  connected  using  through‐rods  and  timber  or  steel walers.  The 

mudline under  the breakwater  is  approximately  ‐8  feet Mean  Lower  Low Water  (MLLW).  For  this  report, 

locations on the breakwater are identified by the adjacent corresponding F‐Dock slip numbers. Figure 1 shows 

an aerial view of the Oak Harbor Marina and Breakwater (Source: 2015 Google earth).  

 

Figure 1: Aerial view of the Oak Harbor Marina and Breakwater (Source: 2015 Google earth) 
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The breakwater’s wave attenuator consists of timber panels that extend approximately six feet below the 

waterline. Based on the record drawings and the field observations, it appears the concrete floats were fully 

assembled before attaching the pre‐assembled timber panels. The concrete floats were constructed with 

steel channel sections attached vertically along the lower edge of the floats to be used as part of the lower 

panel connection. Each timber panel section is approximately nine feet long and was pre‐assembled with 

steel fabrications to fit into the vertical channels on the floats. Once the steel fabrications were set inside the 

channels the timber panels were then secured to the upper waler. The upper waler connection consists of 

couplers attached to the float through‐rods, a rod extension, and a fastening nut inset on the outer waler. 

Figure 2 is a section of the breakwater illustrating our best understanding of the connections without 

disassembling components. Photo 1 shows a general view of the breakwater. 

 

Figure 2: Typical section of the breakwater (timber walers on the north breakwater shown) 
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Photo 1: View of the breakwater, looking south 

1.3. Inspection	Scope	of	Work	and	Methodology		

The above‐water and underwater inspection methodology was based on the ASCE Manuals and Reports on 

Engineering Practice Number 130, "Waterfront Facilities Inspection and Assessment", 2015 Edition (ASCE 

130). ASCE 130 provides guidance on types of inspections and specific structure considerations depending on 

objectives, frequency of inspection and the level of damage. The inspection was split into two areas, north 

and south, based on the type of inspection conducted. A Repair‐Design Inspection was conducted on the 

north area, Breakwater Floats 1 through 16/17, where the storm‐damage was observed. The purpose of the 

Repair‐Design inspection is to collect enough detail to prepare contract bid documents. This includes noting 

damage and verifying the as‐built drawings. A Routine Inspection was conducted on the south area, 

Breakwater Floats 18/19 through 52, where storm damage was not observed. The purpose of the Routine 

Inspection is to assess the general overall condition of the structure, and recommend what future course of 

action should be taken for the structure, if any.  

The above‐water and underwater inspection was conducted on April 12, 2016 and consisted of visually 

inspecting the structural elements; including the guide piling, concrete floats, and timber breakwater; and 

the miscellaneous appurtenances. Photographs of typical conditions and representative defects are provided 

in Section 2.  

The above‐deck inspection included an inspection of the concrete deck surface, timber breakwater fence 

panels, timber walers, and guide pile hoops by walking the deck.  
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M&N’s engineer‐divers conducted the underwater inspection with SCUBA equipment in accordance with 

OSHA regulations and ADCI standards. The underwater inspection was conducted from the breakwater deck 

using a three‐person tethered SCUBA dive crew. Three basic levels of inspection are used for inspecting 

facilities underwater. The type and extent of damage/deterioration that can be detected depends on the 

level of inspection performed. The following general descriptions for Levels I through III comply with ASCE 

130. This underwater inspection included Level I and Level II inspection of the underwater components. 

Level I ‐ Visual or tactile inspection of underwater components without the removal of marine growth. 

This level of inspection generally serves as a confirmation of as‐built conditions and detects obvious 

damage or deterioration to the structure.  

Level II ‐ Partial marine growth removal of a statistically representative sample – for piling, this is 

typically 10 percent of the visually inspected piles, or roughly 1 in every 10 piles. The procedure 

requires that removal occur at three distinct bands for a distance of 1 foot at each band. The bands 

are located near the mudline, at mid‐depth, and near the waterline. This level of inspection is 

intended to detect and identify damage and deterioration that may be hidden by surface biofouling.  

Level III (Not Included) – Nondestructive testing or partially destructive testing of a statistically 

representative sample.  

1.4. Inspection	Limitations	

Information represented in this report only reflects the observations noted from this inspection. 

Observations did not involve disassembly of components to expose possible non‐readily‐visible damage or 

deterioration. Also, the observations and findings have inherent limitations due to the nature of the common 

types of timber deterioration, including dry rot and marine borer damage. Some timber components may be 

more deteriorated than could be observed. Therefore, the conditions reported in this report should be 

regarded as a reasonable best‐case condition. Treated‐timber structures typically decay from the interior 

and, as a result, members that otherwise appear to be in good condition on the outside may actually have 

significant interior decay. Such damage and deterioration is difficult to detect without extensive field drilling 

or other sophisticated nondestructive and destructive testing methods. The inspection methodology 

conducted only detects the areas with advanced section loss or rot near the surface. This condition 

assessment excludes the utility systems and electrical systems.    
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1.5. Damage	Rating	System	

Individual components were categorized into six damage ratings based on the observations: not inspected, 

no damage, minor, moderate, major, and severe. Component rating definitions are shown in Table 1. 

Table 1: Component condition rating descriptions 

COMPONENT 

RATING 
DESCRIPTION 

Not Inspected 

(NI) 

Component was inaccessible or not included in the scope. 

No Damage 

(ND) 

Component had a sound material surface. 

Minor (MN)  Timber: Checks, splits, and gouges less than 0.5 inches wide. 

Steel: Less than 50% of perimeter or circumference affected by corrosion at any elevation 

or cross‐section; loss of thickness up to 15% of nominal thickness at any location. 

Concrete: Mechanical abrasion or impact dents; general cracks up to 1/16‐inch wide; 

occasional corrosion stain or small pop‐out corrosion spall. 

Moderate 

(MD) 

Timber: Checks and splits greater than 0.5 inches wide; diameter loss up to 15%; cross‐

section area loss up to 25%; corroded hardware; marine borer infestation. 

Steel: Greater than 50% of surface at any elevation/cross‐section affected by corrosion; 

15% to 30% loss of nominal thickness at any location. 

Concrete: Structural cracks up to 1/16‐inch wide; corrosion cracks up to ¼‐inch wide; 

chemical deterioration; random cracks up to 1/16‐inch wide; soft concrete and 

rounding corners up to 1‐inch deep; frequent corrosion stain or medium pop‐out 

corrosion spall. 

Major (MJ)  Timber: Checks and splits through full depth of cross‐section; diameter loss 15% to 30%; 

cross‐section loss 25% to 50%; heavily corroded hardware; displacement, 

misalignments at connections. 

Steel: Partial loss of flange edges or visible reduction of wall thickness; 30% to 50% loss of 

nominal thickness, any location. 

Concrete: Structural cracks 1/16‐inch to ¼‐inch wide; partial breakage (spalls); corrosion 

cracks greater than ¼‐inch wide; multiple cracking and disintegration of surface due 

to chemical deterioration. 

Severe (SV)  Timber: Diameter loss greater than 30%; cross‐section area loss greater than 50%; loss of 

connections and/or fully non‐bearing; partial or complete breakage. 

Steel: Structural bends or buckling, breakage and displacement at supports, loose or lost 

connections; greater than 50% loss of nominal thickness, any location. 

Concrete: Structural cracks greater than ¼‐inch wide; breakage; loss of bearing and 

displacement at connections; reinforcing steel w/cover loss and greater than 30% 

diameter loss for any main bar; exposed steel due to chemical deterioration; cross 

section loss greater than 30% of any component for any reason. 
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2. Observed	Inspection	Conditions	
The following section is a summary of the observations noted in the field. The observations are organized by 

storm damage, structural components, and miscellaneous appurtenances.  

2.1. North	Breakwater	‐	Storm	Damage	

Recent storm damage was observed at breakwater Floats 8/9 and 10/11. This section summarizes the 

engineer’s impressions of the damage to the breakwater and floats. In both locations, the northern panel on 

the west side was observed to be shifted down by one to three inches. City staff noted that this noticeable 

shift was not evident prior to the storm event. M&N’s engineer‐divers observed the through‐rods appeared 

to have pulled through the upper waler on the outboard face. The loose connection to the upper waler 

enabled movement during subsequent wave action, and the through‐rod holes have become enlarged due to 

bolt reaming. It appeared the storm damage was limited to the walers, through‐rod extensions, and the 

timber panel boards where they are secured to the float. Damage was not observed on the concrete floats or 

the steel channels connected to the concrete floats. Photo 2 shows the Float 8/9 panel that has dropped 

approximately 1 inch.    

The observations are consistent with the type of damage expected during the storm event described. Waves 

moving under the floats load the underwater portion of the breakwater resulting in tension in the upper 

through‐rods. Based on a preliminary engineering evaluation, the floats on the north end of the breakwater 

are more exposed and are subject to larger storm waves than the south end. Advanced deterioration of the 

components, such as corrosion and rot, in the vicinity of the storm damage, was not observed. This is a likely 

indication the structural components did not have a reduced capacity prior to the storm event.  

 

Photo 2: Breakwater Float 8/9 with breakwater panel dropped 1 inch, looking west. 
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Photo 3  shows the Float 10/11 panel that has dropped approximately 3 inches. The adjacent panels did not 

appear to exhibit storm damage. Photo 4 shows the visible through‐rod couplers between the concrete float 

and timber panel on Float 10/11.  

 

Photo 3: Breakwater Float 10/11 with breakwater panel dropped 3 inches, looking northwest. 

 

Photo 4: Breakwater Float 10/11 with a misaligned breakwater panel. The through‐rod coupler is visible 
between the two walers.  
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The damage observed at Float 14/15 was noted by the City to be caused by a previous storm and was more 
extensive than the other damaged floats. Both the upper and lower panel connections had failed. The upper 
through‐rods are pulled through the outer waler. The lower connections attached to the timber panels were 
observed to have sheared bolts. The diver was able to lift one of the metal fabrications out of the vertical 
steel channels; the timber it was connected to was undamaged indicating the bolts had sheared and fallen 
out of the holes. The City has temporarily secured the timber panels to the floats with steel brackets and 
various sized lumber. Photo 5 through Photo 7 shows the damaged timber panels temporarily secured to 
Float 14/15.  

 

Photo 5: Breakwater Float 14/15 secured with temporary steel brackets and lumber.  
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Photo 6: Breakwater Float 14/15 secured with temporary steel brackets and lumber.  

 

Photo 7: South side of Breakwater Float 14/15 secured with temporary lumber.  
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Photo 8 shows the steel fabrication that was no longer secured to the timber panels. The fabrication was 
found sitting in the vertical steel channels attached to the float; however, the bolts securing it to the timber 
panels were missing.  

 

Photo 8: Steel fabrication removed from Breakwater Float 14/15. No bolts were present. 
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2.2. Structural	System	

2.2.1. Steel Piling 

The breakwater is held in place by 26 18‐inch diameter galvanized steel piling. Sacrificial anodes are installed 

on the piles with stainless steel straps at various elevations.  

The  galvanized  coating  on  the  piling  exhibited minor  wear;  however,  no  damage  or  deterioration  from 

corrosion or section loss was observed. The typical condition of the steel piling is shown in Photo 9.  

Anodes were observed on 23 of the 26 piles. The other 3 piles had no evidence of anodes. Photo 10 shows a 

sacrificial anode attached to a pile with stainless steel straps.  

 

Photo 9: Typical condition of steel piling, looking east 
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Photo 10: Typical anode and stainless steel straps 

2.2.2. Fence Panels 

The wave attenuator fence panels are constructed with ammoniacal copper zinc arsenate (ACZA) treated 

3‐inch by 10‐inch boards that extend four and a half feet below the concrete floats and extend three and a 

half feet above the concrete floats. Each board is attached with a waler at the top and bottom of the 

concrete floats. The walers are attached to the concrete floats with through‐rods. Between Float 1 and 

Float 16/17, the fence panels are held in place with 4‐inch by 6‐inch timber walers. Between Float 16/17 and 

Float 52, the fence panels are held in place with steel channels. The float and fence panel walers are 

discussed in Section 2.2.4. 

The timber fence panel boards are in good condition with the exception of the storm damaged boards 

discussed in Section 2.1 and five fence panel boards that are broken below the lower waler. The ACZA‐

treatment appears to be adequately protecting the timber from marine borers and rot. There was no 

evidence of either marine borer infestation or rot on the fence panels. The fence panel metal hardware 

exhibits minor corrosion at the top of the fence panels and moderate corrosion near the waterline. Photo 11 

shows the typical condition of the fence panel boards. 



DRAFT – Facility Condition Assessment Report 
City of Oak Harbor – F‐Dock 

Breakwater 

 

Moffatt & Nichol | Observed Inspection Conditions   Page 13 

 

 

Photo 11: Typical condition of the timber fence panel boards 

2.2.3. Concrete Floats 

The concrete floats are three feet deep, have a wall thickness ranging between two inches and six inches, and 

are filled with a foam core. The concrete floats are in good condition with only minor damage observed in 

isolated locations. The underwater surface is uniformly coated with marine growth and displayed no 

evidence of damage to the concrete. Photo 12 shows the typical condition of the concrete float deck surface.  
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Photo 12: Typical condition of the concrete float surface (Float 1 shown) 

Three previously repaired concrete spall repairs at Float 14/15 and Float 46 have failed. Photo 13 shows a 

failed repair at Float 14/15. Photo 14 shows a failed repair at Float 46. 

 

Photo 13: Failed previous repair in the vicinity of Float 14/15 
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Photo 14: Failed previous repair in the vicinity of Float 46 

Two of the breakwater floats appeared to be listing to the west: Float 14/15 and Float 30/31. Float 14/15 was 

observed to have supplemental floatation placed under the float; however the cause of the listing is 

unknown and there is no evidence of added weight. The float did not exhibit evidence of damage to the 

concrete shell. Float 14/15 is slightly visible in Photo 15; from this perspective it should be more visible which 

is evidence it is sitting lower than the adjacent floats. Photo 16 shows two of the supplemental floatation 

billets placed under Float 14/15. 
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Photo 15: Float 14/15 appears to be listing to the west relative to the other floats. The cause of the list is 
unknown.  

 

Photo 16: Supplemental floatation under Float 14/15 
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Float 30/31 houses an equipment shed and a planter box. These additional features add weight to the floats. 

The float did not exhibit evidence of damage to the concrete shell. Photo 17 shows Float 30/31 listing to the 

west. The dashed line indicates the expected elevation relative to the adjacent floats. 

 

Photo 17: Float 30/31 appears to be listing to the west relative to the other floats. This float houses an 
equipment shed and a planter box.  

2.2.4. Walers 

The breakwater walers include both timber and steel channels. The timber walers are ACZA‐treated. The 

above‐water steel channels are galvanized and the underwater steel channels appear to have sacrificial 

anodes attached. 

The timber walers exhibit minor wear from weather and abrasion and are generally in satisfactory condition 

with the exception of the storm damaged walers discussed in Section 2.1. The timber walers did not exhibit 

signs of marine borer infestation or fungal decay. Photo 18 shows the typical exterior timber waler. 

The interior steel channel walers are in good condition with no evidence of section loss. Photo 19 shows the 

typical interior steel and timber walers. Photo 20 shows where surface runoff from a hose bibb is causing 

minor surface corrosion in the vicinity of Float 3.  
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Photo 18: Typical condition of the timber walers 

 

Photo 19: Typical condition of the timber walers and steel channel walers 

Timber Waler 

Steel Channel 

Waler 
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Photo 20: Typical condition of the timber fence panel boards 

The exterior steel channel walers are in fair condition with widespread surface corrosion. The lower steel 

channel walers are uniformly coated with marine growth and did not exhibit evidence of section loss. Photo 

21 shows the typical above‐water steel channel with widespread corrosion. Photo 22 shows a sacrificial 

anode attached to the lower steel waler.  
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Photo 21: Typical condition of the above‐water steel channel walers 

 

Photo 22: Sacrificial anodes attached to the lower steel channel walers 
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2.2.5. Guide Pile Hoops 

The guide pile hoops are framed on three sides with steel channels. Fenders and Ultra‐High Molecular 

Weight (UHMW) rub blocks are attached to the frame on four sides.  

The guide pile hoop frames exhibit widespread corrosion and instances of severe section loss. The corrosion 

and section loss is generally worse on the southern portion of the breakwater. A buildup of debris was also 

observed on many of the frames.  

The frames exhibit moderate corrosion at 7 of the 25 pile locations. Photo 23 shows the frame for Pile 1/2 

with moderate corrosion.  

The frames exhibit major corrosion at 9 of the 25 pile location. Photo 24 shows the frame for Pile 15/16 with 

major corrosion. There is also a buildup of debris in the frame. 

The frames exhibit severe corrosion and section loss of the channel web at 9 of the 25 pile locations. Photo 

25 shows the frame for Pile 33/34 with severe corrosion and section loss. The fenders and UHMW rub blocks 

are attached to the frame web and have a significant reduction in capacity due to the web section loss.  

 

Photo 23: Guide pile hoop at Pile 1/2 with moderate corrosion on the steel frame. 
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Photo 24: Guide pile hoop at Pile 15/16 with major corrosion of the steel frame. 

 

Photo 25: Guide pile hoop at Pile 33/34 with severe corrosion and section loss of the steel frame. 
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2.3. Miscellaneous	Appurtenances	

Miscellaneous appurtenances observed during the inspection included fire hoses, life rings, and emergency 

ladders. The fire hoses and life rings appeared to be well protected from the harsh marine environment. The 

enclosures appeared to be functional. The fire hoses and life rings were not removed from the enclosures to 

investigate hidden deterioration. The emergency ladders appeared to be functional; however, they were not 

tested as part of this inspection. The component surfaces did not exhibit corrosion or other deterioration. 

Photo 26 shows the typical fire hose and enclosure. Photo 27 shows the typical life ring enclosure.  

 

Photo 26: Typical fire hose and enclosure 
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Photo 27: Typical life ring enclosure 

3. Conclusions	&	Recommendations	

An overall Condition Assessment Rating (CAR) was assigned to the breakwater as well as the structural 

system and miscellaneous appurtenances. The CARs are based on the findings of the field observations. The 

condition assessment scale includes the following six categories: Good, Satisfactory, Fair, Poor, Serious, and 

Critical. Descriptions of the six CARs are provided in Appendix B.  

Overall, the Breakwater is rated as “Fair”. All primary structural elements are sound, but minor to moderate 

defects and deterioration are observed. Localized areas of moderate to severe deterioration are present but 

do not significantly reduce the structural capacity. Repairs are recommended but the priority of the 

recommended repairs is generally low unless otherwise noted.  

The structural system is rated as “Fair” due to the widespread corrosion on the steel walers and the 
widespread corrosion and section loss on the guide pile hoop frames.  

The miscellaneous appurtenances are rated as “Good”. No defects were observed and no repairs are 
recommended. 

3.1. Repair	Recommendations	

The following subsections describe the recommended repairs and the urgency of the recommended repairs. 

Repair recommendations listed as low priority should be performed within the next five to seven years. 

Repair recommendations listed as moderate priority should be performed within the next two years. If the 
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City decides to implement the recommended repairs; a repair design inspection per ASCE 130 will be 

required to collect the detailed information required for the repair design. 

The City should conduct a Routine Inspection in 4 years based on the Fair rating of the facility and the 

aggressive marine environment.  

Storm	Damage		

The following structural system repairs are recommended: 

 Floats 8/9 and 10/11; moderate urgency 

o Replace interior and exterior timber walers at damage fence panel locations including the 

through‐rod extensions.  

o Replace fence panel boards that are fastened to the float. This includes disassembling, 

refurbishing and restoring the lower fence panel connections.  

 Float 14/15; moderate urgency 

o Replace interior and exterior timber walers at damage fence panel locations including the 

through‐rod extensions.  

o Replace fence panel boards that are fastened to the float. This includes disassembling, 

refurbishing and restoring the lower fence panel connections.  

Structural	System	

The following structural system repairs are recommended: 

 Repair guide pile hoops exhibiting major and severe deterioration; moderate urgency 

 Clean and recoat guide pile hoops exhibiting moderate deterioration; moderate urgency 

 Remove debris from guide pile hoops on a regular basis; low urgency 

 Clean and recoat upper steel channel walers; low urgency 

 Replace missing anodes; low urgency 

 Reattach anodes to the steel piles using a bolted or welded connection. The current attachment 

method is anticipated to have a short service life; low urgency 

 Replace five broken fence panel boards; low urgency 

 Repair the failed concrete spall repairs on the topside of the floats; low urgency 

 Add supplemental floatation to the two floats listing to the west; low urgency 

 Conduct regular inspection and maintenance. 

Miscellaneous	Appurtenances	

The following miscellaneous appurtenance repairs are recommended: 

 Conduct regular inspection and maintenance. 
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4. Cost	Estimate	

The Rough Order of Magnitude (ROM) total construction cost for the recommended repairs is approximately 

$230,000. The ROM construction cost includes contractor overhead and profit, Washington State tax, and a 

30 percent contingency. The construction costs do not include engineering design services, environmental 

permitting, and construction administration. A summary is provided below in Table 2. 

Table 2: Summary of ROM Costs 
 

  Quantity  Unit  Unit Cost  Extended Cost2 

Storm Damage Repairs         

   Restore Fence Panels  5  EA  $15,000  $75,000 

Structural System Repairs         

   Replace Pile Hoops  18  EA  $5,000  $90,000 

   Recoat Pile Hoops  7  EA  $1,000  $7,000 

   Recoat Steel Walers  1,300  LF  $30  $39,000 

   Replace Anodes1  3  EA  $2,500  $7,500 

   Replace Fence Panel Boards1  5  EA  $2,500  $7,500 

   Repair Failed Concrete Patches  3  EA  $500  $1,500 

   Add Supplemental Floatation  1  LS  $1,000  $1,000 

Miscellaneous Appurtenance 
Repairs 

‐  ‐  ‐  ‐ 

      Total2  $230,000 

Notes: 

1. Unit costs are high due to the low quantity of repairs; a dive team is assumed to be required for 

one full day. 

2. Extended costs and total cost are rounded. 

The observations and findings used to develop the ROM construction costs have inherent limitations as 

discussed earlier in this report under Section 1.4 Inspection Limitations. Therefore, the quantities used in this 

ROM construction cost are approximate; actual conditions could vary greatly due to the limited scope of the 

inspection. 
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Defect	Tables	

 
 
 



1DATE: _4/12/2016___      JOB NO:   9331            SHT NO.: _____

RECORDER: BJH

 DIVERS/INSP'RS: BH, AP

X

X

Fence Panel Float 3/4 - West Face X Fence panl board broken below lower waler - SE corner

Fence Panel Float 6/7 - West Face X Fence panl board broken below lower waler - 8th board from south

Fence Panel Float 28/29 - North Face X Fence panl board broken below lower waler - 3rd board from west

Fence Panel Float 52 - North Face X Fence panl board broken below lower waler - 2nd board from west

Fence Panel Float 52 - North Face X Fence panl board broken below lower waler - 3rd board from west

WALERS

X

X

X

Pile Anode X Missing anode; one stainless steel strap still present

Pile Anode X Missing anode and stainless steel straps

Pile Anode X Missing anode and stainless steel straps

Concrete Float Float 14/15 - F-Dock East X Spalled Concrete - previous repair; 1/2" vertical gap between floats

Concrete Float Float 14/15 - Breakwater X Appears to be sitting lower than adjacent floats

Concrete Float Float xx/xx - Breakwater X Appears to be sitting lower than adjacent floats

Concrete Float X Spalled Concrete - previous repair 

Concrete Float X Spalled Concrete - previous repair 

Widespread surface corrosion

Float 46

Float 29

General - Outer Waler

VariesVaries

Minor corrosion on upper hardware

Waler - Timber General - Outer Waler Minor weathering and abrasion

Waler - Steel Float 3 - Inner Waler Surface corrosion at surface water runoff

Waler - Steel

Pile 15/16

CONCRETE FLOATS

APPENDIX A - INSPECTION  RECORD

COMMENTS

 MATERIAL: 

CONDITION RATING

Moderate corrosion on lower hardware

ND MN SV

Fence Panel

MD MJNI
Component ID LOCATION1

(&/or: ID NO.; STA)

Fence Panel General Hardware

FENCE PANELS

Pile 1/2

Pile 13/14

PILE ANODES

General Hardware

 COMPANY:  City of Oak Harbor

 LOCATION:  Marina

LOCATION ID: F-Dock Breakwater

 COMPONENT TYPE(S):

Note 1: Locations are relative to the F-Dock slip numbers



2DATE: _4/12/2016___      JOB NO:   9331            SHT NO.: _____

RECORDER: BJH

 DIVERS/INSP'RS: BH, AP

VariesVaries

APPENDIX A - INSPECTION  RECORD

COMMENTS

 MATERIAL: 

CONDITION RATING

ND MN SVMD MJNI
Component ID LOCATION1

(&/or: ID NO.; STA)

 COMPANY:  City of Oak Harbor

 LOCATION:  Marina

LOCATION ID: F-Dock Breakwater

 COMPONENT TYPE(S):

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Pile Hoop Pile 13/14 Corrosion

Pile Hoop Pile 15/16 Corrosion; Clean out debris

Pile 9/10 Corrosion

Pile Hoop Pile 11/12 Corrosion

Pile Hoop Pile 39/40 Severe section loss; Clean out debris

Pile Hoop Pile 1/2 Corrosion

Pile Hoop Pile 3/4 Corrosion

Pile Hoop Pile 5/6 Corrosion

Pile Hoop Pile 7/8 Corrosion

Pile Hoop

Pile Hoop Pile 41/42 Corrosion

Pile Hoop Pile 37/38 Corrosion

Pile Hoop Pile 31/32 Corrosion

Pile Hoop Pile 35/36 Severe section loss

Pile Hoop Pile 23/24 Corrosion

Pile Hoop Pile 25/26 Corrosion

Severe section lossPile Hoop

PILE HOOPS

Pile Hoop

Pile Hoop Pile 19/20

Pile 29/30

Pile 27/28 Severe section loss

Severe section loss

Pile Hoop Pile 21/22 Severe section loss

Pile Hoop Pile 33/34 Severe section loss

Pile Hoop Pile 17/18 Corrosion

Note 1: Locations are relative to the F-Dock slip numbers



3DATE: _4/12/2016___      JOB NO:   9331            SHT NO.: _____

RECORDER: BJH

 DIVERS/INSP'RS: BH, AP

VariesVaries

APPENDIX A - INSPECTION  RECORD

COMMENTS

 MATERIAL: 

CONDITION RATING

ND MN SVMD MJNI
Component ID LOCATION1

(&/or: ID NO.; STA)

 COMPANY:  City of Oak Harbor

 LOCATION:  Marina

LOCATION ID: F-Dock Breakwater

 COMPONENT TYPE(S):

X

X

X

X

X

Severe section loss

Corrosion

Pile 49/50

Severe section lossPile Hoop

Pile Hoop

Pile 51/52

Pile Hoop Pile 45/46 Corrosion

Pile 47/48

Pile Hoop

Pile Hoop Pile 43/44 Corrosion

Note 1: Locations are relative to the F-Dock slip numbers
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Appendix B 
Condition	Assessment	Rating	(CAR)	Descriptions	
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Table B1: Condition Assessment Rating Descriptions (ASCE 130) 

CAR Rating  Description 

''Good'' 

No defects or only minor defects noted. Structural elements may 
show very minor deterioration, but no overstressing observed. 
 
No Repairs are required. 

''Satisfactory'' 

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

''Fair'' 

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

''Poor'' 

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

''Serious'' 

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

''Critical'' 

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