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6 Residual Life Estimates 
As an integral part of the inspection program, the estimated remaining useful life of the various 

components of the structure are also provided. 

In long-term asset planning, residual life estimates are used to predict annual maintenance costs in future 

years and to help develop programs of planned maintenance (versus maintenance done in response to 

inspection results or operational incidents). Estimated residual life is also used as one of many inputs into 

addressing the question of ongoing maintenance versus replacement of a structure. For the purposes of 

this report, residual life represents the estimated period that will elapse between the inspection date and 

the time when a component in the condition observed will typically require repair or replacement. 

For the purposes of this report, residual life represents the estimated period that will elapse between the 

inspection date and the time when a component in the condition observed will typically require repair or 

replacement. 

The residual life estimates below are based on the assumption that repairs and/or replacements 

recommended in Section 5 have been completed within the recommended timeframe. The estimates are 

based on the typical condition observed for those structural components for which no repairs or 

replacement are currently recommended. 

Residual life is challenging to estimate because individual structural components within a category of 

components will not be in identical condition. Furthermore, even components that appear to be in 

identical condition will not deteriorate at exactly the same rate. The residual life estimates presented are 

therefore averages based on published information and experience with similar structures. The residual life 

of an individual component may vary from the averages shown; inspections are therefore generally 

recommended to occur at a frequency that is less than the minimum residual life in order to identify 

elements that may deteriorate earlier than average. 

For structures of the age of the subject facility in a saltwater environment, residual life is based on the 

following: 

Timber: 

Where creosote or salt treated timber has been examined for the presence of decay and is found 

to be in good condition, an estimated life in excess of 10 years is appropriate. 

Where some evidence of decay has been found, but is very limited in extent, the component can 

be assumed to have a residual life in the order of four to six years. 

Where a component has a weakened cross-section due to decay, based on visual observation or 

hammering and confirmed by drilling, the residual life should be taken as negligible and the 

component should be considered unreliable for structural loads. 
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7 Summary and Cost Estimates 
Based on the visual condition assessment, Advisian considers that the marine structures at the Burrard 

Civic Marina is generally in a serviceable condition, although with moderate to severe timber wale 

deterioration, CSL on mooring piles, and float listing issues which are typical for such marina structures. 

Some of the main floats and slips in the marina are affected by minor to severe listing. The definitive cause 

of the listing has not been determined but is thought to be related to a number of factors including 

warping of the timber wales and elongation of the bolted connection holes, unbalanced buoyancy due to 

changes in slip location and spacing, and possible water intrusion and loss of buoyancy in the concrete 

pontoons. There is evidence of counterweights placed on the concrete deck in an effort to provide ballast 

to reduce the list; however, this technique does not appear to be working effectively. It is recommended 

that a phased replacement or a program of refurbishment of such floats be implemented consisting of 

installation of new wale timbers and tie-rod hardware, including new connection hardware between the 

slip hinge assemblies and the float wale timbers, internal inspection of the pontoons to check for water 

intrusion, balancing of float orientation to provide balanced loads and buoyancy. 

Bolts at the float hinge connections are typically loose but does not appear to be compromising the 

intended hinge functionality. However, it is recommended to consider replacing all the bolts in the hinge 

connection with rightly sized pins that would better suit float hinge connections. 

Electrical equipment at Burrard Marina are generally in a serviceable condition with exception to 

equipment on Float L which are generally in poor condition and are noted as being the highest priority in 

repairs and replacement. Electrical equipment at the marina were found to have minor to moderate 

deterioration due to weathering, corrosive environment, and damage. 

The electrical distribution system on the docks is both run in conduits and in the water with the latter 

exposed to severe build-up of marine growth. This growth has added weight to the cables resulting in the 

insulation of said cables being pulled out of cable glands on the bottom of panels, pedestal units, and 

lighting junction boxes. Light fixtures and poles/mounts were generally in a serviceable condition. 

A repair program is recommended to address localized areas of damage and deterioration to minimize the 

rate of further deterioration and extend the structures’ service life. In addition to the recommended 

repairs, a number of areas will require ongoing monitoring to identify the increase in extent of 

deterioration. A phased repair plan is recommended in order to group the repairs by priority and type to 

minimize costs. 

It is recommended to use a contractor experienced in the installation of float repairs, and specific repair 

details (methods, materials, and configuration) designed by a P.Eng. to increase the effectiveness and 

durability of the repairs. Failure to continue the ongoing inspection, maintenance, and repair work may 

result in reduced service life due to increases in the severity of deterioration of the structures over time. 

In addition to the cost summary in Section 7.1, Section 7.2 discusses specific recommendations and 

costing for the Wharf and Davit Crane. 
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A contingency allowance of 30% of the total estimated cost is included. The contingency is not a 

reflection of the accuracy of the estimate but covers undefined items of work which will have to 

be performed, and elements of cost which will be incurred, but which are not explicitly detailed or 

described due to the level of engineering and estimating which has been completed to date. 

An engineering allowance of 15% of the total estimated cost is included. This is not a quote for 

engineering support, but an estimate of the value of the engineering support needed for the 

repairs based on the repair value. 

The total estimated cost, including contingency, is considered accurate to ±30%.

Subtotals and totals may be rounded to be reflective of the level of accuracy of the cost estimate. 

Wharf and Davit Crane Recommendations 
As per Section 5.1, repairs to the timber wharf at Burrard Marina are recommended to maintain the wharf 

in a serviceable condition (such as deck plank replacement, stringer replacement, repairs/replacement of 

multiple piles and full replacement of the facing timbers and wales). Additionally, upgrades to the bullrails 

and ladders are recommended to meet WorkSafeBC requirements. 

The scope of this inspection did not include a detailed inspection of the Davit Crane, however a reference 

report including inspection results from a 2020 inspection was provided by SARRACO Crane Services 

(SARRACO). Based on SARRACO’s report, the crane requires additional NDT testing, weld repairs, re- 

coating, a load test and replacement of the electric hoist prior to operating the crane. 

Considering the repairs recommended by SARRACO’s report, Advisian recommends that the crane be 

tagged as non-functional until the repairs, recommended load test and hoist replacement is complete. 

Additionally, Advisian understands that there is no operation manual or personnel trained to operate the 

crane. Prior to allowing crane operation, it is recommended that an operational manual be developed, and 

marine staff be trained to operate the crane. When marine staff are not present, the crane should be 

locked out so the public cannot operate it. 

CoV requested Advisian provide recommendations on a consolidated approach to repairing, replacing or 

demolishing the wharf and crane to consider in their long-term asset planning. The options, costs and 

impact of each are provided below. 

7.2.1 Options Considered 
Option 1 – Remove Wharf and Crane 

For this option, the wharf and crane would be demolished without a replacement structure being 

constructed. The crane would no longer be available, so there will be reduced functionality for deploying 

and retrieving boats from False Creek. 

Also, for this option, it is expected that some shoreline repairs would be necessary as the wharf currently 

provides a level of protection to the shoreline and after demolition, it may need repairs/rehabilitation to 

prevent sluffing, scouring and erosion in the future. 
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For this option, a permitting allowance has been included. Note the exclusions while considering this cost 

estimate. 

There is no design life for this option other than for the shoreline. The shoreline rehabilitation would be 

expected to have a design life of 25+ years. 

Option 2 – Replace Wharf and Crane 

For this option, the wharf and crane would be demolished, a replacement structure would be constructed, 

and a new crane installed. It is assumed that the replacement structure would consist of steel piles, cast-in- 

place concrete pile caps and pre-cast concrete decking with a wearing surface/landscaping and other 

features (ladders, bullrails, etc.) as appropriate. This is the typical form of construction to meet code 

requirements. 

This option also allows for a redefinition of the use of the wharf and increased load capacity to 

accommodate services and functions that the current timber wharf cannot allow for. The cost impacts of 

increasing the capacity of the wharf have not been included as they are not defined, however some items 

that could be considered (not exhaustive) include: 

Marine travelift. 

Stacked boat storage. 

Additional davit cranes. 

Art installation. 

Landscaping. 

Access to the existing marina (would require revisioning of the eastern slips on Float E). 

Access and installation of a ferry float (would require revisioning of the eastern slips on Float E). 

The ground conditions at the site, however, have not been reviewed in this assessment. It is assumed that 

some ground densification will be required in order for the replacement wharf to meet the current code 

requirements for seismic/liquefaction stability. In order to develop the order of magnitude costs, it was 

assumed that ground densification with timber piles driven in a 1.2 m grid throughout the wharf footprint 

is sufficient to meet current code requirements. Further study is needed to confirm actual ground 

conditions and develop a densification plan (if required). 

Also included is an allowance for installation of scour protection. It is assumed that the wharf will have 

fewer piles and that the vertical timber wale system will not be constructed. Therefore, the design will need 

to consider impacts from the debris and current. 

For this option, a permitting allowance has been included. Note the exclusions while considering this cost 

estimate. 

The design life for this option would be defined during the design stage. Design lives for new marine 

structures range typically range from 25 years to 50 years, provided an effective inspection and 

maintenance program is developed and sustained throughout the life of the structure. 
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A contingency allowance of 30% of the total estimated cost is included. The contingency is not a 

reflection of the accuracy of the estimate but covers undefined items of work which will have to be 

performed, and elements of cost which will be incurred, but which are not explicitly detailed or 

described due to the level of engineering and estimating which has been completed to date. 

An engineering allowance of 15% of the total estimated cost is included. This is not a quote for 

engineering support, but an estimate of the value of the engineering support needed based on the 

project value. 

The total estimated cost, including contingency, is considered accurate to ±30%.

Subtotals and totals may be rounded to be reflective of the level of accuracy of the cost estimate. 
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