
 
 
 
June 27, 2014 
 
Mr. Rob Clarke 
Executive Vice President and Chief Financial Officer 
British Columbia Ferry Services Inc  
Suite 500-1321 Blanshard Street 
Victoria, BC 
V8W0B7 
 
Re: Intermediate Class Vessel Project Contract Award 
 
In response to your attached letter of June 24, 2014 and your recent presentation to us regarding the top 
proponent’s design and key features of the new vessels, we confirm the following conditions have been 
satisfied:  
 

a) The actual design of the vessels, which will be dual-fuelled (liquefied natural gas and marine 
diesel oil), is as generally described in the Application referred to in Order 13-01; 

b) The cost of the new vessels does not exceed the maximum amount set by confidential Order 13-
01A;  

c) BC Ferries has confirmed that the successful proponent will meet or exceed the fuel efficiency 
target or 6.5% set out on the RFP.  

d) BC Ferries has demonstrated that the design of the new vessels incorporates features that will 
mitigate sea spray on the decks including high bulwarks, large bow visors at both ends of the 
vessels and an enclosed lower deck. With these features, coupled with BC Ferries’ operational 
experience on the routes, it can reasonably be expected that the decks will be free from sea spray 
95% of the time in typical operational conditions during winter/spring conditions as indicated by 
the Commission’s independent naval architect in their attached report. Additionally BC Ferries 
remains committed to providing notification to vehicle operators on days when there is a 
reasonable likelihood of sea spray on a vehicle deck. 

e) A contingency plan is in place to mitigate the delay in the delivery dates proposed in the 
Application.  

 
Accordingly, the BC Ferry Commission has no objections to BC Ferries proceeding with finalizing a 
contract with the successful proponent for the construction of the three new vessels approved by Order 
13-01.  

 
Yours truly,  
Sheldon Stoilen 
BC Ferries Deputy Commissioner  



 

British Columbia Ferry Services Inc. 
The Atrium 
Suite 500, 1321 Blanshard St. 
Victoria, BC  V8W 0B7 

Tel (250) 381-1401 
Fax (250) 360-2093 
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June 24, 2014 
 
 
 
 
Mr. Sheldon Stoilen  
Deputy British Columbia Ferries Commissioner  
BC Ferry Commission  
RPO Hillside P.O. Box 35119  
Victoria, BC V8T 5G2 
 
Dear Mr. Stoilen: 
 
Intermediate Class Vessel Project – Contract Award 
 
On May 22, 2013, British Columbia Ferry Services Inc. (“BC Ferries” or the “Company”) 
filed an application pursuant to section 55(2) of the Coastal Ferry Act seeking the 
approval of the British Columbia Ferries Commissioner (the “Commissioner”) of a 
proposed major capital expenditure for the design and build of three new intermediate 
class vessels to replace vessels currently operating on route 9 (Tsawwassen-Southern 
Gulf Islands) and route 17 (Powell River-Comox/Little River) (the “Application”). 
 
By Order 13-01 dated July 19, 2013 the Commissioner approved the proposed major 
capital expenditure for the acquisition of the three new intermediate class vessels, as 
generally described in the Application, subject to certain conditions, including the 
following: 

 
Prior to signing a final contract with a shipyard for the design and build of the 
proposed new vessels, BC Ferries must: 
 
(i) satisfy the commissioner that the actual design of the vessels is as 

generally as described in the Application and the cost does not exceed the 
maximum amount approved by the confidential order referred to in 
paragraph 1(a) above; 

 
(ii) obtain the commissioner’s approval to select diesel-fuelled vessels rather 

than LNG-fuelled vessels, and in that event, submit a final comparison of 
life cycle costs on a net present value basis for the lowest cost diesel-
fuelled option and the lowest cost LNG-fuelled option; and 

 
(iii) provide the commissioner with a contingency plan to mitigate a delay in 

the delivery of the new vessels beyond the delivery dates proposed in the 
Application. 

 
 
‘ 
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By correspondence dated December 10, 2013 (Attachment 2) the Commissioner 
established additional conditions as follows: 
 

(iv) BC Ferries must, before signing a contract, confirm that the successful 
proponent will meet or exceed the fuel efficiency target set out in the RFP. 

 
(v) BC Ferries must, before signing a contract, demonstrate to the 

Commission’s satisfaction that the final design will ensure that the decks 
will be free from sea spray 95% of the time in normal operating conditions 
up to Beaufort Sea State 5. 

 
(vi) BC Ferries remain committed to providing notification to vehicle operators 

on days when there is a reasonable likelihood of sea spray on a vehicle 
deck. 

 
BC Ferries has recently completed the Request for Proposal (“RFP”) stage of the 
procurement process for the intermediate class vessels.  BC Ferries intends to enter into 
contract with the top proponent, Remontowa Shipbuilding, S.A. of Gdansk, Poland, 
hereafter referred to as the “Builder”.  Our compliance with the conditions precedent to 
contract award as set out in Order 13-01 and the Commissioner’s correspondence of 
December 10, 2013 are addressed below.  
 
The actual design of the vessels is as generally as described in the Application and the 
cost does not exceed the maximum amount set by confidential Order 13-01A. 
 
The Company has negotiated with the Builder for the construction of three 105 (one 
hundred and five) meter overall length identical dual fuelled passenger “roll on – roll off” 
ferries of 145 automobile equivalent (“AEQ”) and 600 passenger capacity.  The estimated 
total cost of the project is $16.38 million (Canadian dollars) less than the maximum 
amount set by Order 13-01A.  On a net present value basis (“NPV”), the project cost of  
- $493.7 million is $14.63 million favourable to the estimated NPV cost for vessels fuelled 
by liquefied natural gas (“LNG”) of - $503.88 million in the Application. 
  
The proposed design meets all of BC Ferries’ requirements as specified in the RFP and is 
generally as described in the Application.  The one variant in design to that set out in the 
Application relates to the vehicle capacity of the third vessel, which is intended for relief 
and seasonal augmentation.  The Application envisaged and the RFP stipulated that the 
third vessel be designed and built to a lower capacity of 125 AEQ, in lieu of 145 AEQ, in 
an effort to reduce overall cost.  Similarly, it was anticipated that the route 17 vessel 
might have a different set of passenger amenities than the route 9 vessels.  All 
proponents indicated that such stipulations would result in higher cost due to design 
variation and the lost efficiency of a series build.  Accordingly, BC Ferries has opted to 
have all three vessels built identically in order to reduce overall project cost and maintain 
full standardization.  In all other respects, the dual-fuel LNG and Marine Diesel Oil 
(“MDO”) gas electric ferries conform fully to the design described in the Application and 
the RFP requirements.  The dual-fuel design has the added potential benefits of reducing 
operating costs, when operated on LNG, and reducing the environmental impact by using 
LNG which is a cleaner fuel source as compared to MDO.  With regard to the passenger 
amenities, the vessels will be configured such that food and retail services can be closed 
off and isolated when not required. 
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The three intermediate class vessels are being designed and built for a 40 year lifespan 
with a mandate to be flexible and interoperable across current and potential routes that 
may arise in the future.  To maintain overall operational flexibility the design has 
included crew live aboard for up to 16 crew members.  The operational decision to 
commence using the live aboard feature will depend on numerous factors where route 
assignment, existing amenities and operational efficiencies, among others, will be fully 
considered.  This operational flexibility has been achieved within a total project cost that 
is well below the amount approved by the Commissioner.  
 
The vessels will be dual-fuelled (LNG and MDO).  
 
The Company’s reasoning for stipulating dual-fuelled vessels, rather than a single source 
of LNG only, is two-fold.  The primary reason is to reduce overall risk since the LNG 
supply is not fully established in all forecasted operating locations.  Secondly, dual-fuel 
will allow for greater operational flexibility in the event that LNG is not available in all 
operating locations. 
 
A contingency plan is in place to mitigate a delay in the delivery of the new vessels 
beyond the delivery dates proposed in the Application. 
 
The Builder has proposed vessel delivery dates based on a contract signing on or before 
July 3, 2014; in this scenario the first vessel is delayed to August 1, 2016 as compared to 
the December 2015 to April 2016 timeframe referenced in the Application.  Vessels two 
and three will be delivered October 1, 2016 and February 1, 2017, respectively, 
as compared to the June 2016 to October 2016, and December 2016 to April 2017 
timeframes for these vessels referenced in the Application.  
 
BC Ferries’ contingency for the delay of the first vessel is assured by extending the 
operational cycle of the Queen of Burnaby as needed, and deploying other assets in 
relief.  The extension of service for the Queen of Burnaby can be accomplished by 
invoking additional maintenance requirements at scheduled maintenance periods, and by 
seeking a Transport Canada Marine Technical Review Board decision to allow it to 
continue in current service until the new vessel can be declared fully operational and 
ready for service.  This approach is considered low risk, and BC Ferries will undertake all 
necessary efforts to ensure that the classification and regulatory requirements are fully 
met, while ensuring that safety remains paramount, if this contingency is required. 
 
The fuel efficiency target stipulated in the RFP is expected to be met.  
 
The fuel efficiency target for the new vessels in the RFP was set relative to the current 
vessels, the Queen of Burnaby and Queen of Nanaimo.  The RFP stipulated that the new 
vessels are to be at least 6.5 percent more efficient than the current vessels on average 
and the Builder has indicated, based on hull form and propulsion system configuration, 
that the proposed dual-fuel LNG /MDO vessels are expected to meet or exceed this 
target.  The target is included in the contract with the Builder as a requirement to be met 
and is subject to liquidated damages being applied.  The actual fuel consumption of the 
vessels will be determined during contracted sea trials with actual operating conditions 
and additional trial machinery instrumentation.  The sea trial results will be compared 
against existing historical data to determine the actual versus the predicted efficiency.  It 
is expected that the target set in the RFP and specified in the contract will be achieved 
with a good margin.    
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The design incorporates features to mitigate sea spray on the deck, which in tandem with 
the Company’s operating experience on the routes, is expected to ensure that the decks 
will be free from sea spray 95 percent of the time in normal operating conditions up to 
Beaufort Sea State 5. 
 
The characteristics of Beaufort Sea State (“Beaufort”) 5 conditions are as follows: 
 

Fresh 
breeze 

29–38 
km/h 2–3 

m 

Moderate waves of some length. 
Many whitecaps. Small amounts 
of spray. 

Branches of a moderate size 
move. Small trees in leaf begin 
to sway. 8-10.7 

m/s 
 
This level of sea state was chosen as it most closely represents a “typical” operational 
condition that BC Ferries could expect to operate in during winter/spring operations 
before having to invoke any heavy weather precautions.  Any worsening conditions would 
likely result in operational restrictions, up to and including the suspension of operations 
until conditions improved. 
 
The Builder’s design incorporates good design features to mitigate against sea spray on 
deck.  While the ends of the vessel are open, the design incorporates high bulwarks and 
large bow visors at both ends of the vessel.   The design proposed by the Builder has the 
following characteristics: 
 

Minimum Height of Car Deck Bulwark (m) from WL 
9.2m to top of visor  
11.6m to passenger boarding deck 

 
Technical references for prediction of spray are limited and principally associated with the 
prediction of icing.  One such reference is Zakrzewski, W.P. Icing of Ships. Part I: 
Splashing a Ship with Spray, NOAA Technical Memorandum, USA, 1986 [Reference 1], 
which is a compilation of a number of sources on spray data.  The application of the 
tables from Zakrzewski indicated that for a vessel with 9m bulwarks, airborne spray 
would only be an issue in conditions above Beaufort 6 [10.8-13.8m/s wind speed, 3-4m 
waves], as shown in Attachment 1.  The referenced table indicates that a very low mass 
volume (0.01-0.02%) of spray would reach the bulwark height in the referenced 
conditions. 
 
In terms of developing the confidence interval, BC Ferries contracted to have the data 
from two Environment Canada weather buoys reduced to generate probabilities of 
occurrence for wind and wave conditions for routes 9 and 17 [Reference 2].  For spray 
generation, the emphasis is on wind, particularly as the Beaufort Scale is a wind scale.  
However, the corresponding occurrence of wave heights is also presented, as there is a 
time factor associated with developing the required conditions.   
 
The data for Beaufort 5 and 6 conditions from Reference.2 are summarized in the 
following table: 
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Wind and Wave Data – Sentry Shoal and Halibut Bank Wave Buoys 
Wave Buoy Location: Sentry Shoal Halibut Bank 

Wind Speed Wave Height Wind Speed Wave Height 
Beaufort: 5 [8-10.7 m/s] [2- 3m] [8-10.7 m/s] [2- 3m] 
Probability of 
Occurrence: 

Winter 15.1% 14.6% 14.9% 21.1% 
Spring 13.8% 15.0% 11.1% 17.8% 
Summer 8.6% 6.9% 8.5% 16.5% 
Fall 11.9% 12.7% 13.5% 19.9% 

Averaged* Annual 12.35% 12.30% 12.00% 18.83% 

Beaufort: 6  [10.8-13.8 m/s] [3- 4m] [10.8-13.8 m/s] [3- 4m] 
Probability of 
Occurrence: 

Winter 3.9% 8.9% 2.9% 3.9% 
Spring 2.9% 5.6% 1.5% 2.1% 
Summer 1.4% 0.8% 0.6% 0.4% 
Fall 2.7% 6.5% 2.4% 3.7% 

Averaged * Annual 2.73% 5.45% 1.85% 2.53% 

*Indicates the probability of occurrence (time) averaged annually. Therefore expect to encounter Beaufort 5 
conditions on average 12.35 % of the time, and Beaufort 6 conditions on average 2.73 % of the time.  

 

In developing the table from the data set in Reference.2: 

a. It was necessary to match the wind speed ranges to the Beaufort Scale limits; this 
may have slightly increased the probabilities of occurrence for the Beaufort 6 
conditions. 

b. The stated wave heights in the Beaufort Scale are taken as “observed”, whereas 
the wave height data in [2] is statistical, as “significant” wave height (Hs, average 
of 1/3 = highest waves). The wave data in the table was generated using a 
relationship whereby the “observed” was assumed to be a maximum, to correlate 
with the “significant” values using a factor of two (2).  If the Beaufort data is 
taken as significant values, there was no correlation with the wind speed 
occurrences, and the number of occurrences was statistically insignificant. 

 
The table indicates that while Beaufort 5 conditions occur relatively frequently, Beaufort 
6 conditions and higher are proportionally less frequent, and align with the confidence 
bands.  
 
In summary, the experimental data in Zakrzewski [1] and the environmental data 
summarized in the above table (from [2]), it is evident that the 95 percent confidence 
limit can be met by the Builder’s design, even for Beaufort 6 conditions where: 

(1) There is insufficient mass transfer of spray in Beaufort 5 conditions for the 
proposed bulwark height such that no significant spray will reach the vehicle deck 
(see Attachment 1);  

(2) Beaufort 6 conditions occur infrequently; therefore the 95 percent confidence limit 
is met. 

 
Furthermore, the Builder’s design has a lower car deck with 64 AEQ slots with the option 
of being enclosed with the incorporation of four McGregor type hydraulic doors (two at 
each end the car deck).   
 
 

…/6 
 

 



BC Ferry Commission 
June 24, 2014 
Page 6 

Finally there is the operational experience with the Island Sky, which operated 
successfully on route 17 over the winter of 2013/14 with minimal spray issues despite 
having an open vehicle deck with conventional 1.3m high bulwarks and open ends fitted 
with folding gates only.   
 
With the design features proposed for the intermediate class vessels, combined with the 
Company’s operating experience on the routes in question, there is reasonable certainty 
that the sea spray criteria will be met by the selected proposal.    
 
BC Ferries remains committed to providing notification of sea spray on a vehicle deck. 
 
BC Ferries intends to provide notification to vehicle operators on days when there is a 
reasonable likelihood of sea spray on a vehicle deck.  In the event that conditions do 
warrant such notification, BC Ferries confirms that proper and timely notices will be made 
for the routes in question.  The inclusion of an enclosed lower deck on the preferred 
design affords the opportunity to direct up to 64 cars to a sheltered deck. 
 
We trust the foregoing is satisfactory.  Should you have any questions or require further 
information regarding this matter, please do not hesitate to contact me. 
 
Sincerely, 
 

 
 
Robert P. Clarke 
Executive Vice President & Chief Financial Officer 
 
 
 
References: 
1) Zakrzewski, W.P. Icing of Ships. Part I: Splashing a Ship with Spray, NOAA Technical 

Memorandum, USA, 1986  

2) “Wind & Wave Data Reduction for Sentry Shoal and Halibut Bank”, STX Marine Canada, 
Report No.: 165-050-04, Rev.0, 17 Sept.2013. 

 
Attachments: 
1)   Table from Zakrzewski (1986) 
2)  December 10, 2013 correspondence from the Commissioner 
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1 INTRODUCTION 

 

The BC Ferry Commission has tasked 3GA Marine Limited (3GA) to review and provide advice on the 

Intermediate Class Ferry acquisition application. Specifically on technical aspects of the BC Ferry 

response to the Commissioner’s requests regarding verification of fuel efficiency and probability of 

spray on the car deck.  

The charge to 3GA is to review the application and supporting technical data provided by BCFS and 

provide opinion on; 

The design and technical specifications contained in BC Ferries’ final procurement documents 

for the proposed three new Intermediate Class Vessels. The assessment will be based on 

whether the specifications have incorporated a fuel efficiency target and have addressed the 

major concerns of ferry users regarding comfort and reliability of the new vessels in adverse 

weather conditions. Based on BC Ferries’ application to the Ferry Commission for approval, the 

new vessels are to be designed such that there will be no additional cancellations due to 

adverse weather conditions as has been experienced by the existing vessels operating on 

Routes 9 and 17. 

This report is divided into 2 parts dealing with the (a) fuel efficiency and (b) the probability of spray 

on deck. It is based on information provided to 3GA by BCFS. 

  



      

 

Page 3 

2 FUEL EFFICIENCY TARGETS 

The concept developed with regards to a fuel efficiency target is to define an overall annual 

percentage (6.5%) improvement in fuel usage. This requires a base line value against which to measure 

the improvement. The annual fuel consumption of the current vessel(s) is known. However in order to 

determine the achieved fuel consumption of the proponent’s new design vessel and to relate that to a 

contractually measureable target, the actual historical fuel consumption numbers were “modeled” in a 

typical annual operational profile, i.e. the percentage of time the vessel spends in different modes such 

as transit and in dock etc have been established by BCFS. This matrix of conditions provides a speed 

and power target for actual measurements to be undertaken at discrete events and conditions and then 

to related those back to the annual consumption. 

The matrix and target values have been validated by BCFS and through independent review as being 

representative of the actual consumption profile. 

The contract calls for the builder to prove the fuel reduction achieved in 2 parts;  

Firstly the specific power to fuel consumption of the engines is to be demonstrated as achieving the 

design values that the builder has assumed in his ship design development. Actual engine specific fuel 

consumption is beyond the design control of the ship builder but is to be guaranteed by the engine 

supplier.   

Secondly the shipbuilder is to demonstrate by specific trials and through instrumentation that the speed 

and power and fuel consumption at specific conditions are achieved and therefrom, by translation to 

the operational matrix, are likely to achieve the fuel reduction target reduction from the base line 

operational matrix. 

The contract contains liquidated damage clauses that will return cash to the company in the event that 

these measures do not demonstrate that the vessel achieved the 6.5% fuel reduction target.  

Within the body of the proponent’s response the designer has made performance claims that exceed 

the target reduction values when estimates are derived by generally accepted numerical simulations. 

This provides a significant margin over the contractual performance demand and thus provides 

confidence in the final as built ship being able to demonstrate compliance.  

It our opinion that the design data provided by the proponent and BCFS internal works provides 

sufficient review and simulation of the proponent’s design to ensure that the design will achieve the 

target overall fuel consumption reduction.  Furthermore the methodology and contractual measures 

invoked provide confidence in the end deliverable being able to achieve the target 6.5% reduction in 

fuel consumed. 
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3 WATER SPRAY ON THE CAR DECK 

The concern that an open deck vessel would cause vehicles on the car deck to be exposed to sea spray 

was expressed in the consultation process. This concern was translated into a performance objective 

that was included in the design brief for the build proponents to address during the bidding phase, viz: 

“vehicle deck(s) are free from sea spray 95 % of the time in normal operating conditions up to 

Beaufort Sea State 5”.  

This is considered to be a reasonable objective that can be achieved by the inclusion in the design of 

high sided bulwarks and bow visors that will effectively shelter the car deck from sea water spray 

impacting on the occupants and vehicles on the deck. The level of protection offered will be dependent 

on the height of these sides. 

A variety of difference evaluations and methodologies were provided in the responses received from 

shipyards. These included simple comparisons of vessel shape and visor configuration with existing, and 

presumed to be acceptable, open deck ferry vessels operating on similar types of voyages in Europe 

to semi empirical analyses techniques based on scientific research.  

The selected proponents design actually carries a significant number of its cars in an enclosed lower 

deck and the design includes high bulwarks and visor to protect the remainder and the methodologies 

described above were applied internally within BCFS. 

To review the design constraint and make some internal verification of the spray phenomena as it 

applies to the selected vessel, BCFS has conducted a 2 part analysis exercise whereby; 

Part 1 is a review of the probability of occurrence of weather conditions that prevail in the 95% time 

frame. This review was taken from recorded data at 2 weather stations in the region, Sentry Shoal and 

Halibut Bank. These data revealed that the probability of occurrence of wind condition of the Beaufort 

6 level and greater occur annually at the 6.5% and 3.3% of time levels, i.e. wind does not exceed  

93.5% and 96.7% of the time at the wave buoys considered. 

Given that spray on deck in the situation under consideration can be attributed to wind carrying the 

water off breaking waves and ship impact events then considering the design wind condition to be 

Beaufort 5 wind condition is reasonable.  

The analytical approach to determination of spray is generally associated with the icing of ships as 
spray is the principle cause of super structure icing and loss of stability in ships. While icing is not a 
consideration for the service condition under consideration here, the analysis methodology to assess the 
amount of water that becomes airborne is relevant. BCFS has adopted the methodology  to determine 
the level of spray that can be expected in the design wind condition as described by Zakrzewski, W.P. 

(Icing of Ships. Part I: Splashing a Ship with Spray, NOAA Technical Memorandum, USA, 1986 ). 
 
The Zakrzewski methodology is a semi empirical approach validated by deep sea ship trials. It creates 
values for the likely mass transfer of water in the air at varying heights above the water based on 
wind speed and the ship’s speed and heading into the wind. When applied to the ferry design the 
mass transfer of water in air at 9 meters (the approximate height of bow visor / bulwarks above the 

water line) is negligible at the wind speeds around Beaufort 6 i.e. it is in the order of 0.002 
kg/meter^3. (At these heights above deck the data indicated very small numbers). 
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To put these numbers into perspective, the mass content of water droplets in air when it is dense fog is 

0.00005 kg/meter^3 and a heavy rain fall is approximately 0.02 kg/meter^3. That is to say that the 
wetness of the air at the visor level is an order of magnitude less than if it were raining. 
 
 It is our opinion that the selected proponent’s design has adequately mitigated the concern over spray 
water on the car deck firstly by locating a large portion of the vehicles carried on the vessel in a fully 
covered garage deck and secondly, by including bulwarks and visors of sufficient height to effectively 

shelter the open car deck from the spray that is likely to be encountered 95% of the time. 
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