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  Innovation Centre – Vision 

 

Our Vision 
 

“To enable bold and innovative 

transportation solutions that enhance the 

safety, security, accessibility, and 

environmental performance of 

transportation in Canada.” 
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  Marine Research, Development, and Deployment (RD&D) 
 

• Transport Canada (TC) is investing in RD&D: 

• to develop, assess feasibility, and validate emerging technologies and 
designs with the potential to reduce greenhouse gas and air pollutants, 
and underwater radiated noise (URN) 

• to mitigate marine mammal strikes 

• to improve the efficiency of Canada’s transportation system 

 

 

 

 

 

 

Document Number: 15188192 



Background 
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  Current Marine Standards 
 

• In 2014, the IMO produced guidelines to reduce underwater noise from 
commercial ships, which include: 

• Ship Design 

• On-board machinery 

• Operational and maintenance recommendations 

• In Canada, underwater noise is identified as a high-risk anthropogenic 
threat in recovery plans for species at risk protected under the Species at 
Risk Act (SARA) 
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  TC’s International Collaboration 
 

• TC is enhancing international collaboration on quiet ship design and retrofits 

• TC is providing leadership at the Marine Environment Protection Committee (MEPC) of 
the International Maritime Organization  

• TC hosted CISMaRT Workshop in Halifax in Nov 2018 and International Workshop at 
the IMO in London in Jan 2019 on quiet vessel design 

• TC launched an international survey to gain insight into current efforts to reduce 
underwater vessel noise, and identify implementation barriers 

• U.S. collaboration and alignment 

• Government of Canada reviewing Washington State Governor’s Task Force 
Recommendations 

 

 

 

 

 

 

 

 

Document Number: 15188192 



8 

  Human Influence 
 

Sources of anthropogenic 
noise: 

• Shipping 

• Seismic surveys 

• Sonar 

• Explosions 

• Pile driving 

 

 

 

Credit: Centre for Environment Fisheries and Aquaculture Science  
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  Ecological Context 

 

Marine mammals have evolved 
over millions of years to use 
underwater sound for: 

• Communication 

• Socializing and mating 

• Care and minding of offspring 

• Navigation 

• Predator/prey detection 

 

 

 

 

Credit: Centre for Environment Fisheries and Aquaculture Science  
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  Effects of Shipping Noise 
 

• Masking 

• Reduction of communication distance 

• Reduction of echolocation distance, 

important for foraging 

• Behavioural responses 

• Fleeing from important habitat 

• Cessation of and reduced foraging 

• Physiological stress 

• Possibly reduced fertility  

• Reduction of general health 
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   North Atlantic Right Whale (NARW) 

• An endangered species under the 
Species at Risk Act (SARA) 
 

• Inhabit the East coast of North 
America 
• Frequent the Gulf of St. Lawrence 

and the Bay of Fundy 

 

• 12 deaths in Canadian waters in 
2017 
• Suspected causes are from vessel 

strikes and entanglement in fishing 
gear  

 

• Estimated population of 524 
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  Saint-Lawrence Estuary Beluga 

• Also an endangered species under the 
Species at Risk Act (SARA) 
 

• Their critical habitat is located in the 
Upper Estuary, from the Battures aux 
Loups Marins down into the Saguenay 
River, and in the southern portion of the 
Lower Estuary 
 

• There are approximately 900 individuals 
and the population has been declining 
by about 1% per year since the early 
2000s 
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  Southern Resident Killer Whale (SRKW) 
 

• An endangered species that uses sound 
extensively for communicating and foraging 

• Population of ~74 SRKW 

• Much of the SRKW population is often present 
near shipping lanes 

• Especially in summer and fall when they 
feed on Chinook salmon in the southern 
Salish Sea 

• They are therefore exposed to substantial 
levels of noise from commercial vessels 
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Understanding Anthropogenic 
Underwater Noise 
Key findings 
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Understanding Anthropogenic Underwater Noise   

 • Green Marine is focused on improving 

the shipping industry's environmental 

performance 

 

• This report summarizes the 
underwater noise situation 
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Understanding Anthropogenic Underwater Noise   

 • Underwater noise originates from a range of sources – both natural and 
anthropogenic. 

• It is essential to have a recording system to monitor ambient noise in 

locations considered to be ecologically important. 

• Behavioural observations of the marine animals are difficult to interpret, 

and likely not the best metric for impacts. 

• Identifying acoustic thresholds is difficult, especially in the case of chronic 

and continuous noises, such as those produced by vessels. 

• Underwater noise has been a major concern for more than ten years in 

Canada and is identified as a major threat for marine mammals at risk. 
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Salish Sea Underwater 
Noise Modelling 
Key Findings 
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  What does this mean for SRKW? 
 

 

 

 

 

 

Vessel noise map, averaged over 
month of July 2015 
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   Vessel Slowdown  
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Lateral Displacement Mitigation – Juan de Fuca Strait 

20 

Credit: JASCO Applied Sciences 
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ECHO Trials 
Key findings 
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  2017 Voluntary Vessel Slowdown Trial Results   

 

 

 

 

 

• 61% of transits participated in the trial to 
some degree 

• 44% achieved a speed of less than 12 knots 

• Reduced mean broadband vessel source 
levels between 5.9 dB for bulk/cargo ships 
and 11.5 dB for container ships 

• Model indicated reduction of 0.6 dB to 1.5 dB 
at Lime Kiln 

• Actual results were median noise reduction of 
1.2 dB at Lime Kiln 
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  2018 Trials 

 

 

 

 

 

• Modified voluntary slowdown trial in Haro Strait 
• July 1 – October 31, 2018 

• ≤15 knots for vehicle carriers, cruise, and container 
vessels 

• ≤12.5 knots for bulkers, tankers, Washington State 
Ferries, and government vessels 

• Participation rate of 88% versus 2017's 61% 

• Juan de Fuca voluntary lateral displacement trial 
• August 20 – October 31, 2018 

• 56% participation rate among deep-sea vessels 
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Simulation of Lowest Safe 
Navigation Speed 
Key findings 
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Simulation of Lowest Safe Navigation Speed 

• Research project with Lantec Marine to determine environmental conditions 
(wind and current) in 4 navigational areas   

• Strait of Juan de Fuca 

• Haro Strait/Boundary Pass  

• Saguenay Estuary and  

• Strait of Honguedo 

 

 • Use simulation (desktop computer and full-

mission simulator) to assess lowest safe speed 

of navigation for a variety of vessel types, 

loading conditions, and weather conditions 
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Simulation of Lowest Safe Navigation Speed 

• Juan de Fuca (JDF) 
• Good steering/control in the 8-10 knot range when wind speed is below 30 

knots 

• Wind speeds above 30 knots in JDF is infrequent; could be practical to 
waive speed restrictions in this scenario 

 

• Anticosti Island  
• Most vessels can maintain good steering when telegraph RPM is set to 8 

knots 

• Some vessels lose marginal steering control when winds are above 25 
knots 

• Frequency of Wind speeds above 22 knots in Anticosti is 7% 
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Simulation of Lowest Safe Navigation Speed 

• St-Lawrence/ Saguenay Pilotage Area 
• Good steering/control in the 8-10 knot range when wind speed is below 25 

knots 

• Frequency of wind speeds above 25 knots in the area is less than 8% 

• Velocity of current can change as much as 2 knots over 500m or less   
• Difficult for vessels to maintain a narrow speed range 

 

• Haro Strait/ Boundary Pilotage Area 
• Same results as St-Lawrence/ Saguenay Pilotage Area except occurrence 

of wind speeds above 22 knots here is less than 5% 
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CCGS Cygnus Hull and 
Propeller Cleaning 
Key findings 
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CCGS Cygnus Hull and Propeller Cleaning 

 
 

 

 

 

 

 
 

 

 
 

 

 

• TC funded project with NRC and CCG 

• Determine the vessel noise reduction benefits associated 

with a clean hull and propeller  (before cleaning, after hull 

cleaning, after propeller cleaning) 

• Study on the effect on fuel consumption was inconclusive 

• Results showed no statistically significant noise 

reductions due to limitations in testing 

 

 

Photo Credits: NRC 
Document Number: 15188192 



VARD Marine Projects 
Key findings 
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  Scan of Noise-Reducing technology 
   
 

 

 

 

 

 

• A compilation of technologies and 

opportunities for reducing vessel 

underwater radiated noise 

 

• An information resource for vessel 

designers and builders  

 

• Report was presented and discussed at 

technical workshops in Halifax and 

London, UK 

 
© VARD 
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  Noise Reduction for Small Vessels 
   
• Identification of types of small craft 

operating in the Salish Sea 
• URN signatures from many small vessels are 

comparable to those from much larger ships, 
and the sheer number of small vessels is much 
larger 

• Matching of these types to the existing 
URN mitigation technology matrix to 
identify applicability and effectiveness 

 

• Identification and recommendation of 
additional mitigation measures applicable 
to small craft-specific technologies and 
characteristics  

 

 

 

 

 

© VARD 
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Ongoing Projects 

33 Document Number: 15188192 



34 

  Propeller Projects 

• Propeller Induced Noise and Vibration (PINOV) Project 
• 4 year R&D project with NRC and MUN 

 
• Will use numerical and experimental methods in order to develop an effective 

procedure to predict propeller induced noise and hull vibration  
 

• Propeller Tolerance Study 
• Project with Dominis to assess whether improvements to existing manufacturing 

standards could reduce the noise generated by vessel propellers 
 

• Will receive a report and recommendations regarding possible amendments to the 
ISO 484-1 
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  Underwater Listening Station (ULS) in Boundary Pass 
 
• Project with JASCO Applied Sciences to install 

an Underwater Listening Station in Boundary 
Pass  

• Capture noise signatures of inbound and 
outbound vessels, ambient noise, and marine 
mammals (with triangulation) 

• Enhance dataset of vessel noise emissions and 
ability to identify and analyze effectiveness of 
noise mitigation measures 

• To be deployed Fall 2019 
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Queen of Oak Bay Performance Monitoring 

• Application of a new, low-friction hull coating 

 

• Deployment of hydrophones to collect noise 

emissions data before and after application of 

the new hull coating 

 

• Evaluate what effect the coating had on 

performance and noise emissions  

 

• Project is in partnership with NRC and BC 

Ferries 

 

• Report to be delivered in 2022 

 

Credit: Kam Abbott 
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Other Projects 

• Electric Propulsion for Small Vessels – Glas Ocean Electric 
• Refitting a small vessel with electric propulsion system, side-by-side with typical 

diesel system 

 

• Comparison of emissions (air and underwater noise) when operating under each of 

the installed propulsion systems  

 

• Assess the feasibility and payback period for using electric propulsion for small 

vessel operations as passenger shuttle and fishing vessel 

 

• Partners include Glas Ocean Electric, Nova Scotia Power, NS Department of Energy, 

Plan B Energy Storage, TM4 Inc., Nova Scotia Community College, Ambassatours, 

Canadian Maritime Engineering, JASCO Applied Sciences, Enginuity, and JMK 

Engineering 
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Future Interests 

 • The Innovation Centre is always interested in partnership 
opportunities to test technology that reduces URN and 
improves fuel efficiency 

• Identified areas of interest include: 
• Air lubrication 

• Real-time cavitation monitoring 

• Cavitation reducing technology 

• Wake and flow modifiers 

Document Number: 15188192 



39 

  Questions?  

 

 
Tabitha Takeda 

Chief, Marine RD&D  

Tabitha.Takeda@tc.gc.ca 

613-990-3047 

343-996-2168 (cel) 
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